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DEPT. OF INIJUSTUY, LAIJO!t & HUIJ.AN ltELATIONS 17 
lJl!llnitio1u1 and sh1.ndard:1 · 

exceed an area greater than 20'7o of the roof area except as permitted 
under oc:cupancy sections. 

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

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

(7) Building locations: 
(A} When ~he distance bet\veen buildings loc:ated on the same 

property is less than 10 feet, the follo,ving shall apply: 
l. Where the comhined gross a-rca for tht!se buildings is less than 

U1at allo\\·ahle for one building the exterior \Vall shall satisfy minimum 
req.iiren1cnts listed fol' class of construction in table 6.l.03-A. 

a. Buildings classified as \\•ood frll.mc under subsection~ Ind 61.Q3 
(7l nr (8) !l.hall h:iv~ ext."erfor \\."~lls \Vith a fire-resisth·e rating of not 
LP..ss than that required for these buildings \vhen satisf>•ing the 10 feet 
lo 30 feet distance to 'property line sbO\\'J\ in table 61.03-A. 

2. \\There the comhined gross area for these buildings is gr"eater 
than that allowable for one building, one of the opposing waHs shall 
be not less than ·a 4-hour fire-resistive rated fire division \Vall or 
!1~1ihling di·•ision wall, 'vhicht!ver applies. Where builJ.ings an~ of 
different clnsses of construction, the lesser allowable gross area shall 
apply. . 

(8) Interior balcony or mezzanine. Interior balconie!I 01• mezzanine 
lloors shall have fire-resistive ratings as required for the story in 
\\"hich it is located. 

(9) No pipes, \Vires1 cables, ducts or other service equipment shall 
he_ imbcdded length,Yise in the required fire-resia.tive protection of any 
..structural member except as. allowed in approved fire rated assemblies. 

L 
( 10) Exposed exterior structural columns and framing, The re­

quired fire-resistive hourly rating may be omitted on noncombustible 
l'•1lu11~11s and iran1ing \\"hen the building Jves uot exceed 2 scories and 
the fire separation to the center of a stre~t, or to the property line 
or buildings on the same property, ie greater than 30 feet. 

• 

f11) Stah; ... ·n~·~. rl<'\'ntnrs nnrl VC'l'tir-.::il shnfts \Vhirh spn·e :~or more 
lloor Je,·cls shall he enclo!:iC'll \\'ith firC-l"(!~ii;tive rated construct.ion 
equal to or better than requirements specified in Table 61.03-A, except 
as exCn1pled bi;.lo\\': 

(a) In buildings ,,·ith 3 ft.oor le\'els, the stairways in the upper 2 
Ie,·eJs may b~1 left open pro•:icled all stainvays leading to the loY.'C!St 
lu\'cl are separated fro1n th.~ 1.J.ppe1· levels \Vith fire-resistive rated 
<'onstruction as specified in Table 51.03-A. or better • 

(b} Conditions specified in subsections lntl 55.00 (1) (a) ::4nd (h) 
as applied to a place of \Vorship are acceptable. 

( c) • ..\ building having 3 or more floor le\'els may ha Ye an open 
intf'l'inr gtairway or floor opf'ning- {'Or.n<'l'ting nnr :? adjai:1•11t 11nor:; 
l•!·cp;j1Ji11g: 

l. T:1e Jloors uhoYC and lil•ll)\\' 

--~-:·· .. openings at these floor level>,_ 
said openiugi-; HCl"\"C lo l'Ut olf the 

H~·g-i;-:1t·r, .lul)". l!ljl, !\.u. :.!:.!:: 
I :11iloli111: :111d li··:1.1111:.:-. \"•'II I ilar ill;..: 

unU uil" l"11t1diti<11111H~· •"ut\t• 
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18 WISCONSIN AD~ll);JSTl\ATIVE COPE 
Definitions a1u1 sta.nllarll.S 

a. The fire-resis1.i\'e rn.tiJ1!.{s of floors shall satisfy those specified 
in Talilc 51.0~-...\, but in no case shall the ruting be less than one­
hour C'OJ11h11stihle or nonco1nlJuStihle, \\'hichever applies. 

2. 1'he open slair\Ytl.\" bcb,·ccn 2 floors is in a<ldilion to the required 
stnil'\\·::1.ys and exit passage\Yays specified in the occupancy chapters 
of this code. 

3. The openings are not prol1ibitcd by the occupancy chapters of 
Lhis code. 

(12) (a) Parapet "'alls shall be provided on exterior walls closer 
than 10 feet to a property line or to other building·s on the same prop­
el'ty except as Pxempted under Ind 51.02 (12) (a) -1, \Vis. Adm. Code. 
Parapet walls shall satisfy the follo"•ing require111ents: 

1. Parapets shall not be less than 2 feet in hei~·ht. 
2. The minimum thickness of masonry parapets shall be 8 inches. 
3. Parapets shall have fl:re4 resistiVe ratings as specified for exterior 

walls in Table 51.03-A. 
4. Parapets are not required on exterior wa11s which front streets 

and alleys or vlhere exterior. \vnlls connect \Vit h roofs of noncombus­
tible construction. 

(h) All parapet , .. ·alls shall be properly coped with noncombustible 
'':entherproof n1aterial. 

(13) FIRE Dl\'ISION \\TALLS, Fire di,·ision "·alls shall ha\·e not less 
than a 4-hour fire-resistive rating as s11ecified in section Ind 51.04 and 
shall comply with one of the follo\ving conditions: 

(a) 'l'he \\·all shall extend 3 feet above the roof. 
(h) The wall shall connect and make tight contact with roof decks 

of at least 2-hOlll' fire-1•esistive noncombustible construction on both 
::::idf's of the wnll. 

(c) 'fhe \Vall shall connect and make tight contact with roofs of 
noncombustible construction on both sides of the ,•:ans, and the: roofs 
~hall be noncontinuous al the \\'all. 

(14) DETEIC'\IINATION OJ-' NL'~IHt:R OF STORIES."' For purposes of 
establishing the 1naxirnun1 allo"·able stories in the various classes of 
construction stated in section Ind 51.03, the number of stories shall 
be determined on the follo"·ing basis: 

(a) The first floor shall be cletern1ined first and this level ehall 
~atisfy the follo\\•in~ conditions: 

1. Is t.he lo\\Test floo1· hn,·ing- one or more required exits for that 
floor and for nny floor(s) above or belo\V, 

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

2. The elevation of the first floor shall be at or not more than 
6 feet abo,·e an exit discharge grade. 

3. The door i:;ill of all required exit discharges from the first floor 
shall he at or not n1orc th:in 3 feet above exit discharge grade. 

(b) An interior- balcony or inezzanine floor which exceeds 25,000 
sqna1·e feet 01· one third <~), whichever -is least, of the net area 
endo3r·d within ext<"rior \\·alls and/or fire division \\'alls shall be 
counted as a story. 

•See Appendix .A tor further explanatory materJal. 

Register, July, 1974, No. ~23 
Building and heatlng, ventilaling 
and air conditioning· eode 
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CLASSt::S OF CONSTRUCTION TABLE 51.03-A FIRE RESISTIVE RATINGS IN HOURS (OR FRACTIONS THEREOF) 
. 

MODIFYING CONDITIONS TYPES OF CONSTRUCTION 

BUILDING ELEMENT 

0 NUMBE~ OF 
STORIES 

INTERIOR SUPPORTS 
OVER 9 STORIES 

I. Ol't MORE T!'IAlll 

- (COLUMNS, PIERS, 85' 1111 HEIGHT 

2. FRAME LEGS,POSTS ~5!?Tl~R~EE~G~~ 
OR LESS 

3. FLOOR FRAMING 
MORE THAN 
Z STORIES 

- (BEAMS, GIRDERS, 
2 S"T'OR!ES 

4. JOISTS,SLABS,DECK) OR LESS 

5. ROOF FRAMING 
OVER 8 STORIES 
OR MORE TMAN 
95' IN HEIGHT - 3 TO e STORIES 

.6. (TRUSSES, BEAMS, QR 95' IN HEIGJ.IT 
O"l LESS - GIRDERS, JOISTS, 
~Nb~~R!~;. ?NR 7. FRAME RAFTERS, 

PURLINS, DECK) HEIGHT - I STORY- ROOF e. FRM~IN~ MORE 
THA•< 20 AB~E FL - I STORY ROOP 

9, . FRAMll\IG 20" OR 
LESS ABOVE FL 

10. ROOF COVERING 
OVER B STORIES 

~=· ~~R~E11~~N -
11. ls?T~~l~H~R 

OR LESS 

12. EXTERIOR WALLS - 8r COURT WALLS 
13. -
14. (NOT INCLUDING - INTERIOR FURRING 
15. ATTACHED TO - INSIDE.SURFACE 
18. OF WALL) -
17. 

18. 
INTERIOR WALLS 
BEARING 

19. PARTITIONS 

20. 
REQUIRED EXIT 
CORRIDOR ENCLOS. 

21. FIRE ENCLOSURE S STORIES 

(STAIRWllYS, OR MORE ;,...--------· liLEVATORS, S Oft MORE 
VERTICAL SHAFTS) FLOOR L!VIELS 

22. PENTHOUSE WALLS 

23. PENTHOUsE ROOF 

KEY TO ABBREVIATIONS • 

NC - NOtt COMBUSTIBLE 
,,.-._. NP - NOT PERMITTED 

KT. - HEAVY TIMBER 
P/L - PR('IPF"RTV r ,,,rs:-

SE! NOTES ©(i) FIRE ttESISTM flflE ltES1$TIVE METAL FRAME l-IEAVY EXTERIOR METAL FLltAM! WOOD FRA!ol( 

T'l"P.E A TYPE • PROTECTED TIMEIER MASONRY UNPROTECTED Pll'OTECTEO 

1;;5Ptt_ SJJ~~~~~~ BEARING OR 
NO. I 

. 
NO. 2 NO. 3 NO. 4 NO. 5 NO. 6 NO. 7 

11.J)G ON SAME ~ NON-BEARING 

NC-4 NP NP NP NP NP NP 

NC-3 NC-2 StE IND 51.03 ( SEE 1NO 5!0Jf4~ SEE IND 51.03 f'5 SEE IN0.51.03151 SEE IND 51D3('T 
lllC- I H.T, OFl I 0 NC- 0 '" 

NC-3 NC-2 
SEE INQ 51.03(3 EE IND SI.OJ (4) SEE IND 5103(5) SEE IND 51.03 (6) 

NP NC-I HT. 01'1 I 0 NC-0 . 

EE 11110.s1 03(41 ~E 1111051.03161 NC-2 NC-I NC-I 0 314 H~T.; CIR I 
R'T"-"7 NC-0 

NC-2 NP NP NP NP NP NP 

SEE IND. 51 ~~ [3) SEE 1-.0 5103(4) SEE INO 51.03(5) SEE IN0,51,03[6) 
NC-2 NC - I 112 NC-I HT OR I 

. ' HC-0 NP 

NC- I NC-I NC-I 
SEE IND 51 03(4) SEE 11.j0.51.03(51 SEE IND 51 03(1) 

11.T, '.JI! I 0 NC- 0 
'" SEE INO.:!:i!.03[2) SEE IND :;1 C3(4) NC-0 NC-0 NC-0 

' H.T. Of1 ! 0 0 0 

SEE IND ~· 03(1:1) 
NC- I NC- I NC-1 0 0 

5EE IND 51 03(7) 

I'( j 0'1 I 3/4 

CLASS A NP NP NP NP NP NP 

CLASS A CLASS A CLASS A CLASS 8 CLASS 8 CLASS c CLASS c 

LESS THAN 10 n IE ARING NC-4 NC·3 NC-2 NC-2 NC·2 NC-2 NP 

10 n. TO 30 FT . 
BEARING NC·3 NC-2 NC-314 I NC- I NC-0 314 

INCLUSIVE 

OVER 30 FT. BEARING NC-2 NC- I NC-0 I NC- I NC-0 3/4 

LIESS THAN IO FT. NON- BEARING NC-2 NC·2 NC- I NC- I NC-I ·NC- I NP 

on To 30". 
NOljl- IEAIUNG NC-I NC-I NC-0 I NC-I NC-0 3/4 l'ICLUSIVE 

OYl:R 30 FT. NON• 1£ARlfllG NC-0 NC-0 NC-0 3/4 NC-0 NC·O 3/4 
. 

NC·3 NC-2 NC-I I I NC-0 3/4 

NC·O NC-0 NC-0 0 0 0 0 

NC-2 NC-2 NC-I I I I 3/4 

NP 
NC-2 NC·2 NC-I r I ( !""--------

3/4 

NC•O NC-0 NC-0 0 NC·O 0 0 

NC-0 NC-0 NC-0 0 0 0 0 . 

0;::- SEE OCCUPANCT SECTIONS ~ THE COO! FOR OTHElt IASIC REOUIREMENTS AND MDAE RESTflUCTIYE LIMITATl°"S 0 ©- ROOF COVERING SAM[ AS FOR MAIN IUILOINI • 

, @=- JIMLLS OF .Sat.ID WOOD 4• IN THICKNESS AM .lCCEPTIJIL! AS EQUAL TO ONE HOu" FIRE-JllESISTIYIE RATING, 
@- 'lftl: RESISTlvt M:OUIRE•EflTS ,.....,,....,_ .. ...,L 'I' POfl THOSI! BRACING MEMll[RS REQUIRED FOR QR_.,.TT LOADING • 

-@=-- RUl:R TO TA•L! Sl.o3-I ~: , ,LE"""'' FOR wtNDOW9 ANO OTHER .Dft£N!NGS IN EXTERIOR WALLS. 
©- flOR EXCEl"TIOlll REl'"IER TO rfl. jll' 
~ ~T!!llll".lf<: """'" n1~T11,111"r'f Tn •11. M t'ITH!"" !II l'lr.ot ,..., 0:111 .............. ,. ...... """ ''""" ................. ,. •· .... - .- .. - .... .. 

WOOO FRAME APPLICABLE NOTES 
UNPROTECTED 

NO. 8 
SEE IND. Sl.05 FOR 

CONSTRUCTION STANDAAO! 

NP ©© 
SIEl IND 51.03(8) ©©@ 0 

NP © 
0 ©® 

NP © 
NP © 
0 ©@ 

0 © 
0 ©@ 

NP © 
CLASS c :v 

NP ©©0© 
0 ©©©©©@ 
0 :V©©©©® 

NP l!l©©© 
0 :!:>©©©©® 
D :!:>©©©©® 
0 ©®J) 

0 w 
3/4 :!:>® 

NP 

-------· :!:>© 
314 

0 © 

0 v© 

' 
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\1AX1!'111"!'11 TOTAi, . .\ l,f.O\\.'AllJ,E \HI·'.\ 01·" \\."l."\UOV•"' OR 0'1'111-:11 WA.f.I, Ol"ENIN'Gl!I 
' ' 1•1-;1u·1·:,·r o..- ·1'0TA1. 1·:\1•os1-;u 1;\·1-..:111011 ,,._,1.1 .... 1111..-_\("1<; 

8etbar1, Jr,,m l'r: p"rtf Li"'" "T f>lhcr \\':all~ 
"":-;,,me 'ro;wrt.''' 

l · , t.han ~· __ 

lo lt•:llj tJ .. 111 ·~u' •••• 

I. l'irr-l(P.~ii&tiVl' •·,,·· 
·• F1ro·-l(•·l\i'<t.ivc "Ji'' 
:I. :-01.-t.d Frnme l'r .. :. •·l•·d 
·I. ll•·a\TTimh1·r 
!i. E~1..r'1·•r M:umnr.• 

ll•·arini.:: \\'.di 

:!O'; ; Fifi· 
v. int.low n 1<i. 1 

No 1.iuiil 

:)I•'., Fir•· 
u·ir1d••w rq<I.·' 

~"Limit 

(;la~~ or t • .. n~tructinn 

M•·1·•1 F11o1me 
l.'n1•r•·l<'•·ted 

: - 7. w .... ~,J J:o"ra.me 1-~-~ .... 1 Fr:.o.mP 

~="'""-I l""'""~., •. , 

:-.:o Liruit 

:\'ot l'•·nnitted I !\:ot f'+-rmillo I 

~ot l'l·rmitted \--·-N.-;-t l'•.·rr~iu .. .i 
-----1 11·~-1--- ·II'' 

No l.imit No Limit. 

i Jloes 11ut apply to Jl1·011•·rt•/ llr.••s ;1 !oug gtrect~. 
''Tab11l11tecl JH•rcent11g1.: of ,,penlni;" llHll bt• nppll1·•l 1 .. ench Jnu l!11(·:1l f,·('l of \\all. Thi,· t::ihul11t1on \Vlll not ull"w \\"i11~ 

\\;ill~ or hi;,l1 Par:1pC>l11, cti·. lo Ii.~ U!!!C'd T•• •IP'l"··;u1e C.\.J><1.~•··I \\';l)I Ul•''I.:< 1t11d 1h••11•b\· ii~··rea.p:r :illo'wa!JI,· total ar1·:i <>f (•1..-11i11:.:.~ 
\':Jo,·ro opc11inga u1'<.o pern1!tletl. ;;uch 01•· 11it1i.;--; f>l'o1t•r•lt·•I \\1th appr .. ,, • .i a1110111a.1k."c·l•1~111g, ::·l1<1Ur ftrt! door or shu111·1· u~,.;••JL1· 
Jo11. ,i~No l.il11ll. 

•Fire windO\\·s ahu.11 be ll~ r~qulr,.•I f,,r 1110(1cralc fln· ezposurt·- 8CJt' ltid rol.O~i. 

lll11tory: Cr. l?C'i,:i!!lter, .June. \~Ii:!, ~o. J!lf( f·fl'. 1- l-7::;_0.111. t11lilc: .\. Hegl~t\·1', Sl·Jll(:!•il"'r, 1~1;:: '."'o. :t::, etc. 10-1-4,';: a111. talih· 
J:. Hcgistcr July, 1974, No. :!:!::. t>ff. 8-1 71. 

•See ..\Ji pend ix A ror ru1 ther expl.i n::i.lurr 1naterlal. 
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22 IVI8CONSIN AO)!!NlS'i'JL\Tl\'E COl•L: 
Dellnltlons and ste.nde.rd.s 

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

(d) Construction according to ;:;ubsection Ind 51.0Z (·l) (\.;) 1. b. 
shall also be counted as a stocy(ies). 

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

1. Floor levels !iatisfying the- definition oC basemcnt(s), ground 
ftoor(s), attic, interior balcony(ies) and'or mezzanine floor(s) 1 unless 
other\\'ise stated, shall not be counted ns :l stor}"(ics), For exception, 
flee Appendix . .\.-51.02 (14), Illustration No. 4. 

(15) DECORATl\'E \\'OOD. Decorati\"C \VOOd may be applied to all 
l'f'quirl"tl 11onco1nbustihlc l'Xtf'rior :;:;u1·faccs of 11 0" hourly rated con­
~tru1·t1on or better, up to n Jin1it of 10~;. of thC' surface area ''·ithin 
:L!tY lUO Ji111·al f1'1'l of th·· 11a1:t1i11g. 

Hl•t•IT• Cr. Register, June, 1172, No. 198, etr. 1-1-73; r. (t) •nd (10!, 
renum. (3) to be (4), (4), Hi), (8), ('l), (8) to be (I), ('l), (8), (I), (10 , 
o.m. (:!) (al, er. (::1), (6). {ll), (12). (13} and <14), Register. Se1>tt>1nblf"r, 
1!173, No. 213, etr. 10-1-7:1; am. (14) (dJ, Regl11ter, February, 1974, No. 
218, etr. 3-1-74: r. q.nd recr. (l:!) (o.); aa1. <13) (c). Reglater, "lo.y, 19i4, 
So. 221, C'rr. 6-1-i~. er. (11) (f') anii {15). I!l'gi~tl"r. July, UJ7-1. Xo. 2:?:{, 
err. 8-1-7 4 

Ind 1u.0:1 F-1ne ron•trurllon, lll101t11r1: 1-::-aG: ··r. (2). Heg-l~ter, Feb· 
ruary, 1971, No. 182, etr. 7-1-71: r. (:!), err. 8-1-71: er. (2) eff. 1-1-72. 
T!··~lslcr . .luly, 1!171. :\'o. 1s;; r. nnd r~··r. nf'gl~tcr, June. 1972, :-0-o. 198, 
"'rt. 1-1-73. 

Ind 51.03 Cht.~:-!PS of conMtruclion Mlandarcl~. (1) FIRE RESISTlVE 
TYl'E A (l\"O. 1): 

(a) A building" is of fire-1·csisti\'c <·onstruction if a.II the \\1alls, 
;'artilions, pif'rs, colu1nn:;;., floors, ceilings, roof and stairs are built of 
;,.inco1nbustibh• m:itcr:al, with a fir('-r<'si:;t1vc r:tting :t . ..:: sr<'cifiPd in 
table 51.03-A. 

1. Concealed draft opening.:; in colun1n:-:, walls and rartitiona shall 
he fi1'f'Stopped \vith nonco111bu~lihle n1at<'rial :it 41ach fl.nor ]e\·el. 

I h) All bui\<ling5 of this da,.;!'iliratinn .shall 11ot b·~ J'L'S~r:cted :n 
!.e:ght. 

(c) Stairs a.nd ~tair p~alfu1·111~ sl::dl he ,·.1:15tr11rtcd of noncornbusti­
hlc n1ateria.I. 

(d) D.1o!·s and \Vindo\\"S n1:iy be of \\'ood C'X"CC'pt as oth+>rwlsc speci­
fif'<l in section Ind 51.02 (5), Table 51.03-B, sect.ions Ind 51.l7, 51.18, 
:-11.19 and 51.20, or in th.:! occupa.n•.·r· ··h;iptcrs of this code. 

1. Doors l<'aJ;nl! into main 1111hlic rorrirlnrs ~hall be noncombu~tibl~ 
01· quality certified glued solid \\'ood core Oush doors unless othcr\ivise 
specified ahove. 

Note: Public corridors are lnt('t1rled to Include prlnclpri.J corridor~ 
:<1ervlng ~ fl<:>or and leading dlrectlr to bulldlng exlt11, but do not Include 
c:omm11n1ca.t1ng pallaa.gewars within n gh·en use aren. . 

(e) Bays, oriels, and sin1ilar exterior projections from the walls 
.o::.1~all hr- con~trurtP<l of 1n'.t'.f'~·:nl "'ith firf'·l'<'~i~tiYe ratin~s as required 
~ ·r i:'x:.:i·ior \\·alls. 

(f) lllansards shall be of 11oncon1liuslible construction. 
1. The wall construction behind mansard shall extend to underside 

~ f:·~e J\ppe>111lix .\for ftJ?'ilir:· •'x;1!•1n:t•,,,,. 1·1:ll• rial. 

Register, Jul)'. 19i4, No. 2:!3 
B111lding and hPati1u~·. ventilating 
and air C'ondltiontng· code 
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DEPT. OF INUUSTRY, l.AllOP. ,(o 11"~1.I,'\ 1:1;1 .. \'l'l<l:\S ~:; 
v.•1lnlllo11M nnJ sl:..1nll:1r1ls 

of roof deck an<l shall ha\"C a fi1·c-rcsislivc ratin~ of not lc·~s than 
that specified foi· exterior \Valls in table fil.03-. .\. 

(g) Penthouses and othc1· ro0f strurtul'es Ehall li:1,-e 1•1ido.->i11g- \V:11ls 
of noncombustible construction and roof frruning and co\'erings shall 
be equal to that spccifieJ in t:iblc 51.0~-A. \Voo<l cooling to,Ycrs :ire 

. :oR."rmitted. 
;. .(la) Wood may be used for finished floors, trim and wall paneling 

·open spaces behind the material are completely ftrestopped with 
nonron1hu'lt\hlc materials nnlP."S prohiLitc1l un(lr-r the OC'Cllpancy rc-

.-quiremcnts of this code. 
· (l) Acoustical m&terials may be used on ceilings and 'valls pro­
vided they are noncombustible and the opC'n spaces bct\•:cen furring on 
\Valls are complcte]y firestoJJIJcd \Vith 11onro1nbustihle material. 

(j) In required fi.?"e-resisth·c f1001· and roof as~cmblies one electric 
r)ntlet hox, not eXC'Ccrlin!:," Jr. .<:qu.-11·,~ i~·eh•'.<; in .'lre:1, 111.:ly he insta1led 
in such c~ilings in each :JO ~l!UJ.re il·~t oi' ceiling ar ... ·a. l~rcrs~cd 
electric fixtures shall ha\•e protection boxrs built above the fixture, 
construC'tcd of npprovC'd fi1·c-rrsi~ta11t 1natC'rial of rating- rf)ual to 
that of the ceiling, to cover the opening in case fi~ture is displaced. 
Durt openings in ceilings shall be protected by fire i1an1pers. 

('2) Fsr.E-HESISTJ\"E TYpi-; u (·:\"u. 2): 
(a) A building is of fire-resistive construclion if all the \Valls, 

partition~, pier::!, rolu:11nc:, C.rwirs, cPilinr:-s. 1·,1of a~-1 sl:i.irs :i.rc built of 
11oncon1bustible Jnatc-l'ial, \\"ilh a fire-resisti\·~ ratii1g as sp1:cifie<l in 
table 51.03-A. 

(b) All buildings of this classification shnll not exceed a height of 
85 frc>t, in which height there shall be not more than 8 stories. 

(~) I!.uofs. \Vhcrc> roof fra1nin~ is i.;rc:ltc>r than ~O fef't aliove the 
floor, or hii::hest level of any bah·ony, rnof d ... •,·ks !~'"Y be: 

1. :\latched or splined \vood roof deckii1g of not less than 2 inches 
in nominal thiclmess; or 

~. Solid ]umber not less tban :! i1:l·hC's in n'11ninal thickness, set on 
1···l~c si:rurely fastened t·::i.:.:-··tiil·r; (>:.' 

3. Approved 1 % inch thick plyi.vooil \vilh extl!rior glue, tongue and 
'.:·:··~')\"!.'with :\l! c::d j ':::'.3 ~··~~-:::""·':· ·.,1 :i"·! · ··'.' :---: · ·• ·-·:~1,~·s "r "· -~--·-: 
space<l not over 4 feet apart; or 

4. Other fonns of roof decks, jf of noncombustible material. 
(d) Stairs and stair platforms shall be ronstn1cted or noncomhus~ 

t ible n1aterial. 
<e) Doors :inrl \\"indo\\"S may he ol \\"(Ki.I except as otherwise spcci­

fie1! in section Ind 51.02 (:3), Table 51.03-B, sections Ind 51.17, 51.18, 
51.19 and 61.20, or in the oct·upancy chapt~rs of this code. 

t. Doon leading into main public corridors shaU be noncombustible 
or quality certified glued solid wood core flush doors unless other­
\\"i!'ic specifii~d ahove. 

Note1 Public corridors are Intended to Include prlnclpal corrldore 
serving a. floor and lea.ding rlirectly to bulldlnl?" PX\t!I, but do IH'•t lnclurte 
t·o1nmun\catlng patu1age"·11~·s wi~hin n. i::;-h'Pn '.Is~ art'a. 

(f) Bays, oriels, and similar exterior projections frou1 the \\"all~ 
shall be constructed of 111alerial \vith fire-resistive rntinJ?S :ts required 
for exterior waUs. 

•Ree Appendix_\ for fan he~ 1'xplauatory inateri:d . 

·;:if:,~,. Register, Julr,. 1!:174, No. 223 
· ~.,, Building and heat ng, ventilatlns;-

and air conditioning •'flr1P. 
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l~) ~tan:;ards :-;hall he of J1oncn1nbustiblc ronstru1·tion. 
I. Th'' ,\·all c•)n!'-tiu··l;.011 IH'hind 111an~a1·d sh:tll ('Xlf'n(l In und<'r:-:i1lr 

of roof Jeck an~I sh~·i'll ha•·,· a ;L-c-re;;::0ti\'t' l':-tting- of nut k.~c; than 
that specified !or exterior \\"alls in table 51.03-A. 

(h) Penthouse and olhl!I' roof structures shall hn\"e enclosing "·a11s 
nf nonco1nbustib\e con5truclion and roof fran1ing and coverings shall 
he equul to that spctif1cd in tahle 51.03-A. \Yood cuoling to\\'ers are 

permitted. 
li) \\'ood 111a~· bl• u:::ed for fini:>hl'd floors, tri1n nnd \\"all panclin"' 

if open spaces behinrl thC' 11it1lerial arc eou111le:tely fin~:-:topJH'cl with 
noncon1buslible n1atcrials unless pl'ohibltf'll under the occupancy rc­

qnil'C'Jnents of this c:odf'. 
(j) Acoustical 1naterials n1~1y h1' u:-1·J nn ceiling:; :incl \\·all;.; prll· 

\·idl'd thr>y al'c> no11('111nhur-:tihlr> an•l the op~·n ~pac<'s bct\\"C'PTI furring 
<<·-;; '?l •x:11~:: :1 :·,, ,. ·~1 ?1 ~ •. - •'] ·_· n~·1 1 ::tnppcd •,\·;th 1~0111·nn1hustiblc 
111::itcrial. 

(3) ~.{l::T.\L Fl:.\'.\H:-l'lttlTl'.l'Tl:'.ll (~0. 3): 
(a) .!\. buildin~ i;; ol n1et;d fr:lnl<~ p!'otcl-1.••d con~tntt·ti<•ll if the 

:;;tructural parts nnd enclnsa1~ \'.':.llls arc of 1netal, or tnt"tal in con1bi· 
1:at:1111 with oth··r J!dlil'•1111L1.,..t.hil' n1a\cri:\l~, , .. -:th ti1nc l'f':iistancC' 
l'atini;s as sel .iLJrth in ;ab\.• ~J .\l~l-A. 

(b) All builrlinJ?s of th.is clas:-;ification shall not exceed a hei~ht of 
::; ff'C't, in wh:d1 !.1·i:.d1t thCl'l' :oh;ll! lie nol 1norc than ~ stories. 

lC) Sta:rs atH1 ::tai.:· p::1~i\·r:i::: .-h~1ll 111' l'un:;lrt11·l1•il of !;n111'1l1n\in::ti· 

Lie nialeria\. 
(<l) Bays, ori1•\s an<I :;;n1ila1· cxtPl"iC>l' projct•tions fl'OIH the \\·;i.lls 

shall b~ cons~ructeJ 0i n1at,,r?:1! \\·ilh f11·l~-rcsistiYe ratlnJ!S not lr~s 
than that spccifit>tl fo~· exb'1·ior -,,·alls. in table 51.0:1-A. 

c .. I \I :1n;:ar.L~ .'l::; :1 b" .-,f ?:· ,~~·· 11r.l;:_i.'\ i'.~'.- cnnst1·11i•t i•ll~. 
l. The wall l'Ollsn·ul·ti .. n hl;h-.nd n1au:'ard .shall 1·xtu1.! t·• uniJ .. r.-dJ·· 

o( rnof deck and shall ha•:c a firr-1·Ps.isti\'e rating o:" not ]p~:s than 
·~1·1t spPcificd f0r cx~f·riir \\alls in t;111le fil.03-A. 

• I l }!l: .... YY Tl~-IIU::: C :,;11. ; : 
(a) .-\ 1Hiiltling i:o tot' '.~··;~·.-~· :.J .. ~·C'L' cl'•!L-tnu:~ion iC the :-;tn1~·ti.1r:~l 

:"r:1111e l'OljS.i~t::;; of 1:1·!\'-Y ·i1~1: 0er r>r hP:I\·~· tin1hr-1· in cnn1:,i•1:1·.inn \\·itl; 
·:ii. ~" ;:·!"·>i·-·, .; ,-,·.r•1·r····· 111· ni-:.'nnr~-. 'iT•' .~t:·1.1·111ral ~:!id l': ;']o .... ini-:­

·:.:1.i .-:::1], ;11~ ;:~ .-'1·l i"i.r· in ::, .. 1, .. ·.1_.1:\-.\. 
I h) All buildings of thi:-; cln~silieation shall Hc>l CXl't'•'•I a h1·i1,:'i1t u[ 

::; fcc>t, in \\'h\eh h..:ight tli~'rf· :;:.hall l'c i; .. 1; 1norc tl\~n 4 f:\•irics.. 

( c) Colu1nns: 
1. \\'l,o<l colu1i1ns ~hnll hC' not J,•ss than 8 inch1·~. 11u1ninal, in a11y 

1\i111ension \\"hen supporting lloor loads :u1d not I<'~:-; than Ii inrl1C's, 
11on1inal, in lc>ast tlitncn!;ion antl not less than 8 inches, 1101ni11al, in 
1•~hc·r <limension \\"hen ~upporting roof lnads only. 

·J .-\ll \\·00111·olun1n:-> in ll 1 f' slrtH·lural fran1c :;hall lu·· ::up1'rin1pnsc•l. 
end to en<l, one abo\·e the other, and joined hy 1netal or \\·ood 

.,:·'fl" Ill·" 

(ti) Floor framing: 
1. r.ean1s and gir<lers of "·ootl shall he not less than G inches, 

H1•i.:-isler, Jul~-. 19i-I. '.\'o. 22:i 
li1111tling 11.ntl IH'nl111:.:. \'Pill ilali11i-;­
aHd ;Lil' contlitil111inc:. c:1><i'--' 
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DEPT. OF J:-:DUSTRY, L.-1 BOR "' : !I. _\I.\!'-/ H l·:L\Tlll:\ .< ·•·, 
l•··liHLll••llS i!IHI SLandal"d.'.l 

l!•)niinal. in any clin1C'nsion :1::tl !l•)l It's;, ~h~u1 ..:.J :;quarc ilh,hes in 
avt .:il cro;:;s-Sl:cli0n:..il area. 

:!. \\'ootl arches which support floor Joalls shall he uot 11•:->s than 8 
inchr~. nominal, in nny din1cnsio11. 

3. Fr~n1ccl tin1hcr trusses ~uppo1ti1~g- r,,1ot lo:,ds sh:ill h:t\'C 1nen1-
hers oi not k·ss lhan 8 inches, 1101uinal, in u11y din1e11:;iun. 

4. Floor f1·aming and stn1ctural f•aming of 1nnterial other thn11 
\Vood shall hnve n fi1·e·1·esistive protection of not less than one hour. 

(t') Roof frnming: 
1. l;l'ams an<l girJers of wood ~hall IJt~ 11ot less than ti inclll'S, 

nominal, in any dimension nnd not less than -J:i square inches in actual 
t'l'OSS·SC'Ctionnl Dl'ea. 

~. \\°r11H\ arche3, tilnLL·r tn~!"~eg, JJHrlin...: ai.t\ raft._•rs for rr,1,f nlll· 
:-:trut"tion shall have me1niwrs not k·::::s than .t incl.cs, nonlinal, in wi1llh 
:.i~.i nut less than n inchr•,<:, 1:11111in:li, in rl.·pth. ~p<ll'1'd lllf'lllh('r:1 111ny 
:,,~ .._.,-'111pose1l of ~ or /li<!l'•' pi'-'c•·.' ... -.r. :: i:.•i .. _·-~. J1•·1nin:d, i11 

1hi1·kn1•!'s when hlockccl f'nlidl:: tJ,ru11~i1uut tll1·il' inlr:>l'\'C'ninr:- i>patcs 01· 
\\'JH·ll :-.<1ch .spact·s arc ti~iitt.- clo-.,·d liy a · ... 1.<it.:t.i:1:-1 \\'11ud 1.:u\·er plate 
of not less thnn 2 i11chc·~. l1'1111innl, i11 thid,nr:>ss, ~ccurl'cl lo the 
11111\i•r.o;icle of the 1ncn1lie1·s. ~pii('L' plat(•s ~·hall 111! noL l"3S than:! inches, 
:1 1 J!~li1:al, in thickness. 

(f) Floors; 
1. \\"ood noor construclio~1 shall lie to:i)!111·cl a:1d µ-roO\'C'll. or splinet.l 
:;::,,.!' 1:u~ 11~:-:s 1!·:1:1 :; 111·: • -~ 1: .. :::'.1':'; -: :.·:.·:.'""'· •·I' uf "'"Ell lu1nbo:-1· 

pi:u.:Ld 011 edge and securely i:J.S~·.11c1i Log-~·t11f:l' Lu 1nakc a :lour not less 
than 4 inches, non1inal, in thickncs~. A tup layer of llooring of one 
inch no1ninal thickness shall be placed O\'Cl' all such floor const1·uction. 

I~) Stair construi.:tir..i1 111:1:-· ),p of ·.~·o.,.f i:: !1;1ildini.f'> r.ot (''Xl.'eeding .'J 
::~.,=·~·-:> in \ichd1t. In 4·Storr \.;;iJ,E1~;.: . .;, ;di .:'tair.;, platiorn~.:; !llld stair 
·.1.;,,r.;.._·~:011 ,:,;hall he co1;;:;t1·";.:<..:LeU ui :101~. (i/ll:1ustihle Jna:•.·:·;:..i.L 

( h) Roofs. Roof decks shall ~"' 
1. '.\latched or splined '' Olld hJ,>i dt•t'l~in~ of 1:(1t (1':-:s than 2 inches 

:!! r.··~·1ir.::l ~hicknPs~; or 
:..:. :-=ulit..! lun11icr 1:ot l~,:::~ · !.::;1 :· .• ·:... · ·.•:,:· :.; ~i::(·k1;l's::;, :;et un 

· •\.:"<' ~ 'L''lrc·ly f:l<:~1·!led t•.11:1•:1'.· !·: 
.\j•IJl"IJ\CJ 1 1,ti i:H'h :h:.· . .; j•l,'.·\', .... ; ,._ ll·:·iur gillc, lVng·:il! i.IJLli 

gTouYe with all end joints !itnggercd anti liutti:1g on ct:ulers of Lca1ns 
.sp:..i.ccd not o\·er 4 feet apart; or 

-L Other fo1111s of roof tlet•ks, if l•r r:o1i.·01nhustihlc n1aterinl. 

, • J l: \:TEl:IOI~ :\l,\:c>1 o:\l~Y ( :~ u. _-·, , : 

(a) A. building is of exterior n1a~o1:1·)· 1.·011structio11 if all enclosing 
\':alls are construtted of 1n:.i..su1n')· 01· ~· ... ·iuf.1rl't·d 1·oncrete \\"ith fire· 
resLsii\'C ratings :;~ st:t forth in t<tlJ\e 51.il:!-.\. 

I. Extl'rio1· n1ason1·r "·alls :'hall PXl1·nd tn tlH· unth·r~iil1• of )H'(l· 
.>···t:n:..:· ,·,.11( r:1ftt•l·,; or jt1i~l:-: •i:· !1. a:i:.~ p-•::tl.~ 11f h••a1n-: and tru:>:O:l'·'· 

:.!. :-·!·:tl'l'S bt•l\\"('f'Jl Jll'Oj• .·ti11:..:· a1':.·1·.-:, jn1:-:l:-:, l11•;i111 .... •II' tl'li-"'"l'S -~hall 
.... ": -~· •!ll"',\ '.\"ith nun~i:1:t! ~ "L"~l ··.- ,,.,[ l•'··t"i\;11:,:· .,,. ~ .. :..:·:.t 1:n1;1·.Hn-

-.,,,_ L::iw 1natl'l'lal to thl' Uli,i··J':.;,,;, .. , :·11>( d1·l"J.;!n~. 

lii) . .\II Liuildini;.s of this c:lassilleation shall not excccJ a height of 
.jO f...:t>t, in \\'hich hc:ight there shall be J;ot 1110;,·c than ,:, stodes. 

~·" .\Jll"'~ .I'\ .\ ( .• : ' : ••. !' • _\I 

l;,glsLL·r, .Jul~·. 1:1;1, :\11. :.:::.: 
1:111Jd111i.;· 111111 li1·:lli11i.:-, \'•·hlilali11~ 

a11d air ··•111•liliur1i111; 1·ud1· 
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(c) The interior st!'uc:tural fr.:11ni11g shall he metal, rcinforcc<l con­
crete, n1asonJ'y lJl" \\'Oud. Fire protccti1111 ._,f rnctal or \\"Ood structural 
1nen1Lcr.s n1ay be 0111illl·d except. that all such 111c1nbc1's supporting 
load-heal'ing musonry iu all parts of buildings of more than one story· 
shall Le of 1netal, reinforceJ concrete or masonry \\"ith not. less than 
une-hour fire-rc.sisti,-e prulec_iion of supporting n1ctal. 

(d) Jn \\"alls \\'he1·c fire protec'tion is required, the bottom of lo\ver 
flange of lintels supporting load-Lcaring masonry shall be protect<'J 
fur openings c . ..:ccc<ling 12-foot spans. 

(e) Floors, roofs, partition:=; and ::;tairs n1a~· be of \\·oocl hut no joist, 
rafter, stud or stringer :.::h:dl !u_• !L·:;s th:.in 2 inches in non1inal thickness. 

(f) fl:1y5 1 Ol'iP\;> lll!d !"illli}al' exleJ"iOl" project[OJlS fl'Ol1l the \V;l\I~ 
shall Le con~truL·tC'd of nHlll'rial with (ire-n·sistivc rating-:-; as l'l'<1uin!d 
fnr l'\:tC'rior \Valls. 

1~·1 .-\ 111:11i...;aril ,..i,:.:. ;,. ,·.i:.:"'.:llc<1·J •:l1ti!'t.'ly of nn111·1n11i.u;-;1,:,: .. 

n1:1h•rial or fin~~rclnriiant lrL':lh~d \\'Ood satisfying the definition of 
•·non1·1-,111hustible" if it j,..; ~uhicc·t to one of the fo]Jo,ving conditions: 

l. II lh1• nu111 . ..;a:·d i..; cln:.: .. r llian :!U 1'P•'l to the adjoining· prnpt~l'IY 
Jin<' nr other ln1ildini.r1.~) on lhr> ~an1r. p1·0:1r>1'ty. 

:!. If thP \·•·rti1·nl n!·nif-f·'·- 1 :n···:1 1,f '.1~(· 1118.n~;i.1·1! "x1·(·P11..:; ~:rv; ,,r th1• 
a11·a of th1· \\·c:ill !-u;·f:a·" to \\hi1h it is alt;iched. 

(h) Penthouses :ind otht:!r roof ~tr•1ctures shall ha\'e enrlosing "'alls 
n( nonron1hustihle construt·Lif•n :ir:d roof fran1iniz and t'O\"P!"ing-s sh~l1 
he equ:il lo that specified in table 51.03-A. 

(G) ).[ET .. \L FRA'.\IE-l'Nl'J:OTf.C'fED (NO. G): 
(a) A building is of nll.~tal fr:in1e u11prol1·ctcd_t·n11~lructi1111 if tlu• 1·11-

r:losing \Valis are of Ul1Jl!'Otect1~d nH~tal n!' unproti·ctc·d llll'lal 111 c·nt:l· 

!>:nation "·ith otlH'L' no!lc"-tn:.,:1,.:! :i,!l' n~at.-r::ti~ ~nrl all liuilrlin~ · Jt•-
111enls arc as set !or;:h in Taiile LJl.u:~-A. t1Hl1·:0,; uth .. r\1·i.~(' , x11nptc.\. 

1. Heavy titnber may be u.:;ed for intC'rior colu1nn . ..; and flo·n· fran1it1J.{. 
2. Interior 1nezzitnines :1~1.J halco1!:1:;;: \\·i~hin thr Hr.'~ sl"r"· 111;,\· 10 r· 

.:1n~truct•·<l of o:.c•-h:1nr n- v·' .. _<,.~: •:..;: ! ·:,. ~~- . . 

I b) All linildir.:..;·:; of this da:'=si1'.•::J:ion s'1all not exc0ed a j_,:i.~ht oi 
50 f<'et, in \\·hich hright there shall be not n1orc than 3 stor:t""s. 

(c) ~lairs an.I ~;::"'..ir 1.J;uf1lrn1~ n1ay !11! of ·~·011,J \\·ith gtl'ill!!"l's ~-"' 
,.·-.~ '.!::1;: 2 in.;.·:~ 1•: 1.•.1ninal tl:ki::,, ;-;,.;. 

(d) I:ays, oriels and si1nilar l'Xll'ri11r ~·rui,~clions fro111 ~hr. wall..:; 
ghall he constructed of n1:lt~rial "·i~h fi··.:._ .. ::'i~rh·e raiin;::i ll•}t !1::-:3,.. 

li~an tliat specifi._.d iur exterior \Y:tl:s in talile 51.0!1-• ..\. 

('i) \\"oon FRA:i.rE-PRtlTECTCD (!\'O. 7): 
(a) A building is of \\'ood fl'anle protected construetion if the 

structur31 parts ancl cnl·losing '\'alls are nf protected "'ootl, or pro­
~c·cte1l \\"OOJ in •'Olnlii11:1tion \\"i\]\ otJ·,(·J" 111.'.llC!'inJ~. with fir~-1·pyjstiYC 
ratint?."s as f:C·t fu1·th ill talilc :.il.113-. ..\. If such enclosing walls i.lr<' 
ve11eererf, encased or fal'cd ''·ith stone, brick, tile, concrete, pla:iter or 
'~:t"':l.1. th·~ 1 ·_:'.i•!!n~ i_~ :1-=0 ·. ···:> ·t :; 1 .. 

1 ~···'.1:1:c 11rotectr,•I l1:1il 1!;1::!·. 
1 ii) .-\ll !1uihliug-s of thi."" ciassirication shall not exl.'Ct!<l a h1?ii:·lit oi 

10 fc:~t. in which height tl11:'.'re shall be not more than 2 stories. 
(c) Floors, roofs, partitions :ind stairs may be of \ynod hut no jnist. 

1:egh1l•'r, July, 19i4, !Xo. ~~.: 
Huihli11;..:- 11111.l healing, Vl'l1lilc11;1.;' 
••••I ai!· ··1lJ1tl1li•111inK ,.,,t]., 
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raitcr, st~1J or :;;tringcr shall Ii<' lcs::i than ~ inches in nominal 
thickness. 

(rl) The struclural 1ncmhers supporting the finished ceiling in the 
lop1nust stol'y shall he protected on the underside by fire-resistive 
n·,a:L'l'ial acl'cptal.le in 1'y:-:tC'n!~ :1pp1-o,·ctl fu1· one-hour tire-rr-sistlve 
ratings as covere<l in section Ind 61.04. 

(8) Wooo ·FRA>IE-UNP~O'l'ECTED (No. 8): 
(a) .-\. building is of wood frame unprotected consl1'Uction if the 

·-·~..._- _5t.ruclural purls and enclu:;ing '"alls ai·e of unprotected \\·ood, or un-
:-·r·.,~~-~~"'Pl"Otectcd wood in combination ¥:ith other n1nterials. If such enclosing 

i\"alls are ,·enecrcd, encaseJ or faced \Vith stone, brick, tile, concrete, 
pL~.<(·r nr 111ct:1l, tl:·~ buihli11g- i:; also l1!tT:1r:tl a wood fl'an1e un1it·utcl:lcd 
Uuih.!ing. 

1h) \ll !11;ilrli!1:.!'.::. ur t!·is clas.;;ilit'alion ~h:.il\ not exceed a ht·i~~ht of 
.. , ;",,.;,it, ·.1!.:1·:1 i:·.·i~~:: i. •.. fl' .--'L;1ll i.c 1:u[ 1:·,or~ li::in :.! ~\11_,,,.,,_ 

ll:) i'luur~, runfs, p.:.11titions anti :-.lL!.irs 1~1:1y h1~ of \\"<h.1J hut no joist, 
ruftcr, stud u1· stringer shall be less than 2 inches in nominal 
thickness. 

Hl1111nry1 Cr. fleglster, Jun~. 197:!. ~o. 1~8. err. 1-1-73: o.n1. (1) (d). 
r .. nuin. li) le) 1. to be({). (1) tt) I. li. to b'"' (1) <O 1.. (I) lLJ ti.;) lid 
(i) lo be (l) (!,;") (h) (I) (j}, l:!) (f) 1. lO be (2) (i;). (:!) 0.:-J l. l1. lO liu 
I:!) (g) 1., (2) (g) (h) (i) lv be (2) th) (I) (J). lo"O (d) 1. lO be (V), 
•2) le) 1. a.. to (3) (e) 1., (7) (b) lo be (c). (7) (c) lo be (!Jl. urn.(:!) 
!·•). r I IJ fc·) :1. r. u11d •·•··•r (0) (fl). er. l~l (U). H1•:.:.1:<L•'I", ~··J1t·•n1h•·1·. 

,. _: 1 . : ,1,.1 '• ··:. 1• 1J) ,.d. ;:~·~:.~lt.:I", ~.::1::. 1:•71 '.\·•. 
• .:1. Hf. 1;-1-~·I:, r. (.~) t;q l. :uoJ ::.: .. 111, 1;;) (l) ~Ln<J r. :Ll•d rc,:r. 1;;1 11,;I. 
i:• :.,;i.~t..:r. ,J1d~·, l:.li-1. Xo. :.::.::.:, e1I. 11-1-il. 

Ind til.O.j 1lh1ror7: 1-2-;:ili; r. }teg1slcr, l•'c!Jrunry, 1~71, No. l,?,.:!, cff. 
7-1--71; er. Rei;lster, July, 1971, No. 187, ett. 8-1-71 a.nd expiring 1-1-72. 

Fire-Hesi~tive Standards 
for 

?ttat<'rials of Construction 

[nd 51.01 Srop11. This 5~ct:on si1aH inrlude standards ::tjiplicable to 
:~:· ..• u:; typL·s ,1f iir~·rc-.~:_,Li\·p ..:onstruction. r..::.1uin:111c11ts .~stahlish1•J 

:!,-·!·c;n are considcr<"d m:nin1um safety standards and vdll not neces­
··•r::y :<-::::: ::; ~he n·ost a ~\":-,:1~:L:.·~:--t::i inc:·,; ·~nee rat•'S. 

lll11torr1 Cr. ner;isler. Fcbr1..<ury, Jj~I. ~o. 18.:!, ert. i-1-i'l; r ... rf. 
Jl-1-71 and rccr. eft. l-l-'i2. Hcg-istc-r, Julr, 19il, Xo. 1S7. 

Ind l'il.fl.tl IIl"tory1 Cr. Re~~isler. F'ebruary. 1971, No, IS:?, f'rr. 7-1-71; 
r. ;·fr. ~-1-';I, t1nd re1•r. ~Ir. 1-l-'i:!. H,..~;9l('r . .July. 1:171. ~o. p.;;: r. I:,•,:· 

· ~ .·.;::·.·. :~·:-:.'. ::-.:). ;,s. (-·r. 1-1--;·~. 

Ind Ul.O.S2 General requirements. (1) Construction deta.i1a and 
quality or malerial used for these systcn1s must be those used by 
the testing laboratory for the test, and/or those dictated by good 
construction practic .... 

(2) Cllnnectiun o! .struclu•·:!.l n;,embers. (a) T·he minin1um fire· 
rt•i;islive protectinn of a conne.~tion shall be equal to the maxi1num 
:·•· ·; ,-,. 1 f,q· t:1•' :!:c:i~i.,-r; t.:1 v:hich it is .a.ttal"hed. 

(3) Fur strut.:tural .:ompon<'nts with n fire-resistive r:1.ting ob· 
laincd by test wjth restrained ends, the supporting structure shall 
be designed to provide for this restraint . 

. '',,,.ti••::. 1: . 

Hcgislcr, July, 19'i-1. :-:n. :!~:: 
Uulldini:r nn•l heallni:. \"enlil:\tlni.r 

f11J1l :1 ii" ""ll•liliu1ii11~ •·o•l•· 
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(~) ASTM standard methods of test. (a) All products manu­
factured and tested acrorJing to _,\S"!'.Jl !-'t:J.ndar.I n~Pthod;; prior 
to effective dates of standarlls specified in ''Fire-Resistive Standards 
for Alalerials of Construction" shall be accepted unless the ASTM 
standard method used in the tc.:;t is judged to be inadequate in com­
parison with the currently adopted standard n1cthod. 

(5)• The heat ti·ansn1ission rcq11iren1cnls of AST.I'\I E-119 (25h), 
with the exception of hiith hazard areas, penal and health care facili­
ties :i.nd \varehousr.s for co1nbust;b!t" 1natcrial3, n1ay be reduced 
to one-half ( ¥..) of the hourly rating required by this code, but 
not less than one hour. 

NO'l'E1 For ASTM E-119 Standard ndopl{'d see Ind 51.2~ (90). 

(a) The fire-1·esistive rating for structural integrity required 
by this code shall be mail1tained \1"tiPr(' the heat transn1ission criteria 
has been reduced. 

(6) The use of fire-rc~i;:;tivc }l!"l)tecti1111 iniplies ronsent by O\vner 
to maintain 1nntel'ial in a ::;01'V:ceai,1C' e':·:i.lit:un. \VhPrc this prot<!ction 
is concealed, provisions shall Lt:> n~adc inr periodic visual inspection 
of the structural insulating n.:i.t .. !·i,tl at L·a·~h st1)ry. 

!\OTE: Deftnill..JO or uwn"'r--S<'t' l\J! IJl (13), \\"Is . .:>ta.la, 
ll_h1lur:ra Cr, H~i.~lsler, 1"ehruary, 1:1:-1. Xo. Ul2, etr. 7-1-'/l; r. off. 

8-1-•I. anll re•:r. ~tr 1-l-i2, He;;!-;ler, July, 11171, :\o. 187. 

Ind 51.0-13 Approved rating n1ethotls. (1) P..atin:;s of fire-resisti\'e 
assen1blies shall be delenuincd by ouc of the follo\\'ing. n1ethods: 

(a) Test by approved t('sting laboratories (see Ind 51.044). 
(b) Typical examples as listcJ in tl::s code in lieu of approved 

wst (see Jud 51.0·lo). 
{c) Approved methoJ of ca\culat1on in lieu of approved lest {sec 

Ind 51.046). 
llht"r); t.'r. l:··~l:;t._.r. !··~·\ :·:1 

- . c!'d r"•'f. t·rT. 1-1-~ -. ·-·~r ·.,~c·.-. 
, · ~·· 7-1-7l: r. 

... _ .. -·:.:~1·. 3.'.~.· i)7. 
..,.,, 

1nd 51.0-14 Approved tcslinl( laboratories. (1) Fire rating tests 
con.lui:tcd according to t:...bie 1 ti:-:tc.-d A.:5T:'-I ~tandards shall be ac­
C<:"ptab:.:: ii conductt:.J !Jy ~he :-·. ,..,. ···d t.>.~:ini; J:llJ•.1ratory for ref­
erenced test. 

XOTl:!: Utbf!r testing ht.t..oratorit-., will I·~ re{'oguized IHI s.n upriro\'ed 
J.t;c-li•;y I~ s. ·~c:ilt·d In wrlt!ni;- liy t! ~ d··;- .rt:no.)nt 

He1:>islcr, July, 1974, No. 2::!3 
Building- and heating, Vl'ntila.llng 
und :Jtr conditioning co•l·· 

• 
• 
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J ie/\nilions and sla1ulurds 

1'.\ lil.E 

_ ~11.me of Rttogni:te•l l.11.ht>r:•t.i:ir~ I~~ !:-.:_·~' E-il!l ! L·:.JJli i-;:~}·.-:;!·1· 1::-~~J 

••••• p,.d, L&b .. Modi•••· Wu.• I .. ·-----·----- x ------- X -------

::1:1~::e~:,r:.:q~:;~:~~~~;;~~!~:_1~~~~~~~,~~~~~~~ ~t-- : ---~--- ·--~---
Portland Cerneni Al:loc., Skokie, 111. :::.~-=-=-: ~~= ______'.'~- ::..::=-=-.=: =:.___-_·.:_·_: =-:::.:..:.: 
Svulhwest Ilo:!!t'&rcli Jn~t., Sar..\!.:,.,·•, 1 i i ! ,. ' 

L:~~l::·writ•·:~· L:,IJ., Inc., Cl.ic.i~~"· J:' ~ l---:~··--1---~---1~~~~ "·-:f~~1:_:·~---
l'wlerwriten' Lab., Inc., Sc:1:LL1ruu;:b, 

Ont., Cumuli 

C11iv. ,,f 1 .. :if., Ul'rkel<'y, t'alir. 
J~:~ -! ~1 ~-=[-~]~x-_-,--~ 

I I , I i l 

•'."OTE: Reference lia.;;i<'d on n~1•.irc!J an.I ,i, ·;(!l,1;.•:m·~t <!,1ta. l~aci~ity is n'1t a\'ail:ible for 
cum.luetio1 routine ratinll' lesWI. 

NOT•~r For column Jdt>n·,t!lcn.tlon 11nd spccillc ato.ndartl.s adopted, flee 
•ubsecllon• Ind 51.21i (88) thru (9:1). 

lll•tnr)·1 Cr. Re1?!K!1•r. V.-iirt111:-\·, 1!171 :-:ro. ~It'.' .rr. ".':1-':'i: r. ,•rr. 
-1-~: -~;->.! t(•.·:-. ~ : .. ,. 'r ·:1:'. :-:., 

Ind 51.045 T7pical ex.ample~ of Fire-Uesielive Structural Com .. 
ponents. (1) Ba.sic design and constru<"tion for specified fit·e-resistive 
protection of structural compone>nts listed in tahlc 2, including rer­
('rt•nce;:, (a) thrr•u:..:-h (JlJ, .c:!:ull be .!l'~'t'ptatile . 

.'\O'l'I:: T!iA tolJ.Jwir:h :.1 : .. di' 1.<1 t.H.,ie.j or> . ; f•l:'rl'>1flf'<', !~lt··~·pretatl•>n 
ut varivu1 ti.:.;t data ~nd, or d1~ttl rrvm AS'i.':\1 E--11 a teat (11ee table ::! J. 

•See ApfH''Hllx .A (or f11rl!P•r 1'X]•l·111:1lnl'y 111:lll'l"inl. 

He;;h;tcr, July, 197-1, No. :!:!:; 
nuil•1111ii; an•l h.-.ati11:.;, V('ntilallng­

~""I :tir r'tHl•lilio11ln1:r •.'•l•lf' 
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DBl'T. 01" JNDUSTJ:Y, I.Anon .~ IIUMAN n~;1.ATIONS 11 
PCli11ltiu11:s a1ul .-;1t11nJard:c1 

having not less than 4 longitudinal rnil~, and verlieal laltice bars 
not more than 8 inchea apnrt, and proper stiITcning braces or bra{'keta. 

(9) LADDER TO ROOF. E\·e11· fin• c:::cape whit·h extends highPr :han 
the second floor shall bt- pro\·jJ,-.d 'v~th a ladileT l"~h1ing from the 
upper platform to the rouf, unless Lhc fire e.5capc ::.taiT\\·ay leads to 
the roof. The ladd~r shall have slring~rs nut Jes~ than 1 %. inch pipe, 
or not le!'ls than 2 x B,8 inrb- t1:1l ~.;\rs, ttt least 17 inc·hcs :qiart in thr. 
clear. The rungs shall be noL- lc.s:~ Lhan ~ia inch Sf]Ual'e or % inch 

:--:-~·-:~·~nd ban, 14 ineha center to center. 'l'he stringers ahall be securely 
tied together at intenals no greater than every fifth r1ng. Thi! 
stiingers of eath ladder .shn11 rXtC'nd not. h·,:;.s lh~n 4 fer.t ahove the 
ronf coping u.nd return t~ within 2 feet of the root, with the top 
rung of the ladder le\'el with the coping. · 

(10) OTHER 'I'YPES OF n1•E ESG.-\1'£$. Sliding or cl1~l\~ fire escapes 
may be u:sed, upon the ap1;roval o! the clepart.m~nt of industry, labor 
and huma.n relations, in ,,Jace of ''A" or ''B'' fire escapes. Every 
sliJing fire esca1·c shall be pro\·idrd with a ladder construct<.·tl as in 
subsection Ind 51.20 la), t•.•:tE:>nrling from 5 feet aho\'e grade, to 
4 feet above the roof copii1g. 

Hl•tor:r1 1-2-!tG; am. n<'glslf'r. l1Pcc1nber, l!J62, No. 84, el't. 1-1-63: am. 
(1) (a). Register. l•'er>rlJAry, 19ii.. No. 182, err. 7-1-71: Am. (7), Reflster, 
Ft:!bl'uar.v. 19il No. 181. ~tr. 3-1 ·'i'l: r. •nll recr. C.1.20 (l) \11.) f'rt. -l-71 
ond exp, l-t-72 and er. (1) (a) ef!. 1-1-72, Register, July, 1971, No. 18'1; 
am. (1) (a), Regleter, June. 1972, No. 198, el!. '1-1-72. 

Ind 61.21 Standpipe\. (1) CLAfi:t~~s OF s~:R\'ICE. Standpipe sy!'iten1s 
are designed for 2 ela1ses of service; (a) for use by fire depart.n1ents 
or others trained in handling heavy streams from 2~ inch hose, and 
(b) for use by occupants of a building on incipient fires. 'fhcse are 
referred to in these sections as fire depsrtments, and first aid at.and­
pi11es, res11ectively. The fca.t'J.res of t-ach systcn1 may be combined in 
a sir..;le equipn'1cnt, if ~erved b~· nn autC1m:itic water su:,iply con­
forming to subsection (~) (g) or (h). All threads on hose and hose 
connections shall be intC'reh:ingc:ihle \vith those of the public fire 
depart1nent. 

(2) FmB DEPAllTMENT BTANnr1PES. (a) Standpipes shall be provided 
for nll huilclin_~s e~rPerlinJ? !JO fl'et in h·"'ight. ReriuirC'd ~tn.ndµip+"~ shnl1 
be installed ns conslruction pn·~-r-~~~.~~. to n1~kf" 1.h1~1n a\·ailnhle to the 
fire rlepnrtment in the top11t1;!'l :'···..-r Cl1H::Hr11i:Lcd. 

(bj Standpipes shall be f:.ulllciPnt in number so thnt any part of 
every floor nrf'.a can bP renchc·d v.·ithin 30 feet by a nozzle attach,,rl 
to 100 feet of hose connectt!d !o the st:\ndpipe. \'\'hen 2 or more stand­
pipes are rP.quired, they shall bf' cross t'onnected at the bottom, and 
equipped with individual controlling \'lll\'eS )orated nnt highP.r thnn 

"· ·oc<.;.,:f.IW··11rot atory, · .. 
· · (c) Standpipes ahall be prntected ar:ainst mechaniral nn~ fire dam­
age, with outlets in sta.irway C'nclosures; \Vhere slain\·a~·s al'e r.ot 
enclosed, outlets shall be at inside or outsiJe ot outside wallc;, within 
one foot of a fii-e to"·er, in~ .... rior staiI..,\'ay or fire csc:ip~. Dr~~ ata.nd· 
pipes sho.IJ be occcssible !ur in~p~cti0n o.nd 1111t con~1·:tl£>rt. 

(d) No requJroed lltandpipe 1hall be less than 4 inchoa in diameter, 
- and not le!!~ than 8 inehP! !n dinmctrr for huildin~ exceeding 75 

• ~ec ·"l•pl•ndlx A for J11rll:<'r rxplnnator).· mat.•rll\1. 

Hrog-ister, Jul)'. lfli~. ~o. :!~'.': 
BuiJ,ltni..: and heat1n~. vrntlln.tinr-; 

and air condilloning t·ode 
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feet in height. ~faterial shall be steel or wrought iron pipe with 
approved fittings, designed for a working pressure of 100 ponnds in 
_.,aeeu of U.e static pressure due to elevation. An approved 2% inch 

,,· ,., ·1ioae valve shall he Jci<ated at each stoey, not over 6 feet above the 
Ooor level An approved pressure reducing device shall be installed 
at hose val,.·es where the pressure would otherwise be in excess of 
50 pound.a. Where a standpipe is not normally under pressure, hose 
9alvea ahall he equipped with a tight fttting cap on a chain and 

· havlnc lure fOr a spanner wrench. 
(e) An approved lia.mese connection with a check valve in each 

· Inlet shall be installed on a 4 inch pipe connecting with ench stand· 
pipe systen1 and shall be marked "To Stnndplpe". The elevation ol 

, _tbe eonneotion ahall. be not over 3 feet above the sidewalk or ground. 
· "'An automatic drip valve shall be installed where necessary to pre­

vent freezing. In building3 ,,·ith severnl standpipes, more than one 
.siameae connection may be requir~d. 
· (f) Fire department standpipes need not be equipped with attached 
hose. 

(g) Automatic water supplies v.·ill not ordinarily be required, ex~ 
cept as provided in subsection (2) (h), or where j•Jdged necr.ssary 
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_ 1treams. Any of the following supplies will be acceptable: 

1. Connection to cit, water works systen1 when providing requi:-ed 
minimum volume and pre;;,;u i·e. 

2. Gravity tank of not less than 3,500 gallons capacity, elevated 
50 feet above the top story, 

8, Pressure tank of 6,200 gallons gross capacity (3,500 rallous 
water capacity). 

4. Automatic pump or pumps, with combined effective capacity of 
::,(1U gallons per minute. 

(h) An automatic watr.r supply from an approved fire pump shall 
be -provided in buildings over 150 feet high, or in building~ over 
10,000 square feet in area per floor and requiring a sl:\ndpipc, The 
capacity of the pump shaB be not less than 600 gallons per minute 
for a 4 inch startdpipe, 750 g-nlll'ns per minute for 2 intcrcon11cctcd 
4 inch or single U inch .;;~ti.n1!ri:)•:~, und l ,1\00 ga~: .. -·1.s J'l'r 111inlltr r.1r 
Jarg-er systen1:';. 

(3) FmS'.1' AID BTANDPIPES. (n) Standpipes shall be provided 3;3 re· 
quirecl in sections Ind 54.14, 55.33, anrl f>7.21. 

(b) Standpipes shul1 be sufficient in nu1nher so lhat uny part. of 
every floor area can be reached wiOun 20 feet by a nozzle attached 
to not more than 7U ft!let ot hose connected to a standpipe. 

Not•: Standpipe outJeU ehuuhl be located In occupied afflUI, and u11u&llJ' 
a.t Interior colun1cs 1D l&rl'e o.rea bul\dlcge. Aaylu1n11 and pla.t'l'S of o.!PtentloD 
may reqnlr11 epec-la&.I arrangemeDts. It ahould be poaalble In &II ai.e•!S to direct 
the •treani Into all Important endo11urea, •UCb u clOHU, etc. 

(c) No required staiidpipe shall bl! less than 2 inches in dinmeter, 
and not ll'ss than 21:-ii inehcs in dian1elt!r fnr buildings 6 stories: or 
more in height. Material shall be wrought iron or steel o.nd pipe ar.d 
ftttlnp aball be of suitable weight for tho preasure used, An ap-

. . .•. · >,..;.:, .~/ "'-.'-. :r-.--' ,,.'( 
•See Appe~dhr A tor·-turther ezplo.natory materlnl. 
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pro'ffd 1% ·inch ~ vain shall be locatecl in each &Lory, not more 
than 6 feet above the ftoor level; valves of tl1e gate typo shall be 
equipped with a suitable open drip connection. An approved pressure­
red.ucing device shall be installed at hose valves where pr~ssure W1>uld 
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 conslruction, 1 1.~ inches in dialueter, 

. with & % inch nozzle attached, und shall be located in approved 
~·tsabinets or racka. 

(e) \Vater supply shall be o.uto1natic, and be de:::iigneJ. for 70 gal­
lons per minute for 30 minutes with 25 pounds flo\ving prPssure at 
the top outlet. Such 1Upply may be from city connection, gravity Lank, 
pressure tank or pump. 

Not•: Data. on the deslll' ot 11tand.pJpe •1•tem11 can bl found In the Stand~ 
ards ot the Natlout Board ut Fire Underwrller11 tor the lnata.lla.Uon of 
Sta.ndplpe and Hoae Sr.stem11. The depa.rtmeot or lnduatry labor and hum&D 
relations will ordinarily a1lprove tt.n)' ln.sto.llatlon which la approved b7 
the Undi:rwrller•. 

Ind 51.22 Fire extinguishers, (1) Where fire extinguiahere are re­
quired, they shall be of a type approved by lhe department of indua­
try, labor a.nd human relations. All fire extinguishers shall be charged 
in accordance with the instructions of the manufacturer. 

(2) Extinguishert shall be con~picuously located where they \vill 
alwaya be readily accessible and so distributed u to be in1n1ediately 
available in event of fire. They shall be hung on hangers or set on 
bracket! or ahelvea 110 that the top of the extinguisher is not more 
than 5 feet above the ftoor. 

Not•: The department ot Industry, tabor a.nd human nlatlou wlll ordl· 
nar1Iy approve &nY exlln1Ul11htr which bean tbe Underwriters' label and 
whleh Is of the 11lze, and 11ultnble, C.:>r the hue.rd tor which It I• Intended. 
Consult the depa.rt1ncnt ot lnJustn'. labor und hun1a.n reltulon• fol· llal!I 
ot approved e:xth1~J1herA 

Ind 61.23 Automalic •~rinklcrs. (1) Required automatic eprlnkler 
systems ahall be designed and constructed in conformity \Vith good 
established practice. Only materials and de\·ices approved by the 
department of industry, labor and human relations may be used. 
J~einstallation of wed sprinkler h('ads is prohibited, and other second· 
hand devices may be installed by special permission only, 

(2) Where an automatic sprinkler system is required throughout a 
building, supply shall be from a city water main, or from a gravity 
or pressure tank. If the city v.·ater supply is inadeftuate in either 
preuure or volume, a tank of not lf'.a1 than 6,000 gallons capacity 
•hall be provided. The bottom of a gravity tank ahali be not leea than 
36 feet above the under aide of the roof • 

(3) Where automatic 11prlnkJer11 are required in a hasen!ent only, 
the 1upply shall be from a city water main. Where thtre ifi no city 
water 111pply, 1uc.h basement sprinkli!rs need not be installed; but at 
such tin1e as a city supply ber.omee available, such requi!"'ed hJ.sement 
sprinklers shall be installed. 

(4) Every baoement sprinkler ayatem shall alao includo 1prlnklere 
in all shaft• (except elevator shafts) lending to the story above . 

.•· 
"Sec Appentli:x A tor further explnnrtlory 1ua.terlal. 

~cgl11ter. July, 197·1, So. !!~:1 
Jlull•hni; 1uul hunlinJ.r, vclllililli11,.; 

anti air con1lltlo11lng- co•Jt: 
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. . (6) Every sprinkler syst.cr.1 shall have a suitable audible alarm nnd 
'·.'f·"':~-t.-:·an approved 1iameae connection marked 11To Automatic Sprinklers", 

and otherwise conforming to section Inrl 51.21 (2) (e). 
Not•: lt will be the policy ol the 1Jepartn1ent ot Industry, ll\bor a.nd human 

relatlooa to approve equlpn1ent contorn1Lng to standards ot tli" Natlonl\J. 
Board of Fire Underwriters for- Sprinkler Equipment, aJ10 material• a.a.d 
de\'l~es currently listed by the Underwriters• L&boru.torlell. The commlulon 
reserves the right to order o. 1111rlnkl<!t 11y11tem In a.ny bullJl11g, 1·~..:ardle1111 
or belsht or nun1ber o! persons, It the O<'CUp&DCf la eapcclaUy ha.zan.low. 

·-~;5¥#;· ':';~_ Incl 61~ Fire alarm •rstem!il, Interior.fire alarm 11ystems required 
under Wis. Adm. Code sections Ind 64.16, fi6.19 and. 67.22 shall be 
designed and constructed in conformity v:ith the following require­
ments: 

(1) All such alarm systems shall consist of operatlng stations on 
each floor ot the building, including the basement, v;ilh bells, horns, 
or other approved sou11ding devices which a.re effective throughout 
the building. The S)'Sll'nl shall lie so arranged that the operation or 
any one station \Vill actuate all aiarm devices connected to the system 
except in the case Of a preslrrnal system. Fire alarms shall be readily 
distinguishable from any other signalJing devices used in the building. 
A system designed for fire a.larm .and liabring &ervicc may be used 
if the design is such that 1irc a!arn1 signals will havt: precedence over 
all others. 

(2) Every fire alarm system sh!!.ll be elcctrjcally operated or acti­
\·ated by non-combustible, nun-to~.::;c gas except as provided in 
section Ind 56.19. Electrically or,eralcd systems shall he oper­
ated on closed circuit c1Jrrcnt under constant electrical super­
vision, so arrant;"cd that Uf:'JI< n circuit opening and remai.ning open 
or in case of o. ground or .short ci1·cu1t in the undergrount.ied cC1nduc­
tor, audible trouble signals will be given instantly. Gas activated 
sy.:;tt>1ns shall be n1echani('::!ly !""t:j·C'l"\'i~ed and nndl.'r con.::.tant gas pres­
sure, so arranged that in ... -a_ . .i u;· a p~·l:::..:>..: l"e Jro...•p an nt:JilJ!e trouble 
signal wiJI be given iustantj~·. i\lean~ shall bf' 11rovided for testing 
purposes. 

(3) In bu;tdings n1~re than 3 stories in ht:ight, codeJ fire nlarn1 
systems shall be provided, and the systc1ns shall be so ~rrang•~d that 
th1! COdC tranSnlitted .:;J1:lJI ind'.C":l1P. L'.;(~ ! talion ;ti;cJ: tiff• i'itOl")' o( the 
;;tn1clurc in wh~th the :::.•·: .. :1! ·:'.t:.:. 

E:icepticni: (a) In apnrlnlt.:11t ·::n1iic1ngs, uv1i-c:1Ued C'Ll:1tiau -~1s sound­
ing fire alarm systema: !1nJcr constant el~ctrical or gas activated 
supervision wiU be approved. 

(4) Operating stations shall Uc pruminently locatcJ in an acl!essible 
position at all required e."<.it doers and r~quired exit stairways. Oper ... 
ating stationa shall be of an approved type and shall be conspicuously 
iJentified. All such opern~inri .5tati~-,n3 ~hali be of a t}pe, \Vhich after 
being open\tcd1 will indicute that an alarm has bcc·n s~nt therefrom 
until reset by an authorized Jn·:-ans. (Operating stations having a 
"Break Glass" panel will be 3L"<"i'ptable. On coded systen1s having a 
c!<:vice to 1.ern1anently re1.:0~·1J the transinis3iC\n of :;.n alo.r:in 11 0pen 
Door" type stations may be u:.ed). The fire alar1n opc1·ating ~ta ti on;; 
shall be mounted not less than 4 feet nor more than 5 feet above the 
finished ft.oot a1 measured from the floor to t.he center of the box. 

•See Appcn•lix A fC'l" f111"tl1°:r 1:xpl:111:ilory 11 1atP1'i:d. 

llegl1ter0 JqJ7·. 1114. -)'iio. ~23 
Bulldlng anil li.~n •• v.~nt1\ati111: 
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(Cl) AH such alarn1 systc111~ shall be t<!sltttl at least once a week an<l 
a record of such tt=sts shall be kept. 

(6) .Exif:,ting fire ula1111 .systen1s thaL are eTcclive in opcratiou 
\Vill be accepted if a_ppro\·cd by the de1inrl1nenl of industry, Ja?.ior 
and human relations. 

(7) The gas for operation of non-combustible, non-toxic gas acti­
,·atcd fire alarm Sj'sten1s £.!:all be sup11licJ !ro1n a1.1provc<l pressure 
t'ylinder1 on the premises. 'The cylinders shall have sufficient ca11acity 
o.nd pressure to properly 01icl'ate all ~ounding devices connected tu 
the srstc;u for a JH'Jicd of not )t.,...:s thao1 10 1ninul<':i. Cylb.1d;:r . .; ::c:hall 
be removed for recharging imm1;t.liately after use and shall be re­
placed by fully charged cyhnJ.crs. 

(8) Spare cylinders shJ.li be ke1>t on the prc1nises at all t:111es for 
imn1cdi::ite replat:elnt!nt <.i.nd s011aratc crli11Jcrs for testing- :shall lie 
incorporaled in the sy::te:n. 

(9) Tubing in connecLon with non-ccrnbu::;libl~, non·tox!c gas acti­
\'atcd fire alanu syst~n1s .shall L, iu::;tallcd jn rigid metal conduit., 
fltxible n1etal conduit, or surface metal r::i.ce\\·ays wl1ere subject to 
n1t·cho.nical injury. Non-corro:;iv~ metallic tubing not less thnn 3/16" 
;n d1a1nclc1· 'vhich "··ill 'vith..>tand a burstini; pi-csl'iurc of nut l~ss than 
i>OO pounds per squa.re inch ::.hall be u~:ed. 'fhc maximun1 length of 
3/16• tubing shall not exceed 300 feet between charged cylinclcrs. All 
tubing and othcl' co1npone11t pa1·ls shall be installed by skilled \York­
n1en in accordance with the provisious of th:s corle. 

,Vole: The tolluwlng aeclion~ 11.re taltl'n Cron1 the 'Vl11con!lln A•Jmln· 
i.11tr&th·e El.;,clrlco.1 Code. 

(10) The energy for the Op(·ration o! t!lectrical fire nlann syi,;tE:Ju!i 
shall be taken from sourc<'!s suited to the design of the eyat.!m. Bat­
teries on systeJns o! Je5s than 110 volts shall not bt: uscrt. 

( 11) A 3-wire 120-240 volt or 120-208 volt (3 phase 4 wire) service 
\":ill he accepted for supcr\·i~ed systE::n1s p1·0\·i<led the operating current 
i.:. ~el!ured froH1 one u?1J;TO!lndi:d conJui:~ol" and the neutl'al, or un­
gl'ounded conductor, and the cur1·ent fur operating trouble signal or 
sirrnals js secured f1om the othcl" ungrOU!1ded conductor and the neu­
lr:.i.l or grounJcd i.:unductor. 

( 12) Electrical wi!·;i~g-- ;11 L..Jt.i1ec:L11n \\'i~h fir~ alariu sy.s~cn1s shall 
he iustalleJ in r11:id rnc:.al t:On'h1it, :1exil.1lc nietal r.onduit, elecll'ic:.tl 
n1etallic tubing or surface n1ctal rnce\\·ays. Armored cable (metal) 
111ay be used whf"re it can l~e i.1.5hl..'d in hol!o\\" :;:.puce~ of \Vili!s or par­
titions in apartments or l"l1v:nb1g houses nvt over 8 stories in height. 
\\"here the wiring is subject to excessive moisture or severe me· 
ehanil'al injury. rigid metal conduit shall be used. The smallest size 
conductor to be u~ed in any fi1·c ala1·rn syste1n in n liuilJing over 3 
strJric.s in height shall Le !~J. 1'1 . .\.\\'G ur No. 16 A\\~G for buildin,.;s 
nut o\•er 3 stories in height. The wires shall be provided \Vith insu­
lation suitab!c for use on circnits not exceeding 600 volts. Fire nlnnn 
sy . .;tcm.'i .shall be conn~1..·t1:d {O the Jinn ir.siJe of the n1ain serv;cc 
swit< h or lo th."? eruer~er..-~· ft~c!.er U1rough 2 ~ingle 1>nle breakers or 
S\\•itch1:s used for no other ]JUrpose :!n<l arrungeJ so they can be locked 
in the "on" position, =i.nd un<..!er the supervision of a qualified person . 

H•·:~ist•:r, .July, 1:i';1. l\11. ~:::: 
1:111l.\i111; nnd hl!:lLilLL:", \"1·urilati111;' 

llnd air 1~01ullllo11i11::· ,,otlc 
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The breaker or av.it.ch.es shall be identifi~ by a red color. Two pole 
., ,,· ~reaken shall not be used. 

Ha.t•r'7• 1-Z-66: a1n. (4) l&), Jtegliner, Novdmb•r, 1163, No. 96, err. 
12-1~3; am. Reslat.ur, AUl(Ultl, l!Hi-t.. 1'o. 104. erf. 9-1-114 . 

. · NOTICE: Sections Ind 51.25, 51.26 and 51.27 following are effective 
January 1, 1975. 

--·Jc,·,~. Ind 51.25 Adoption of J\S'l'.:tl ::ilan1.hu·ds. l'ursuant Lo section 227.02G, 
Wis. Stats., the attorriey general aud the revisor of statutes have con~ 
sented to the incorporation Ly reference of' the following standards 
of the American 8m.:icty of 'l'es~ing an<l Materials (AS'l').1) 1 1916 
Race Street, Philadelphia, Pa. 1910::1. Copies of the standa1-ds in refel'­
cncc are on tile in the ofikL•s of lhe deparl1ncnt, the scc1·etary of state, 
and the revisor of statutes. 

(1) t;ENEilAL ltlcQL'll:lc.\IE:\TS FOi( DELIVERY OF HOLLED 
STEEL PL..\.TES, SHAPES, SllEET PlLINl; ANU llAHS FOi: 
~TltUC'l'l.:11-.\.L U~E. Part -1 • .\81'~1 Ucsii,;-nation A 6-72. 

(~) STRUC'l'UHAL STEEL. Pai·t 4 ASTM Designation A 36-70a. 

(3) COLD-DRAWN S'i'El·:L W []lE FOR CONCUETE HF.IN­
FOHCEMENT. Part 4 AS'Iill !Jc>ignalion A 82-72. 

(4) ZINC-COATED (GALVAKIZED) !HON Oll. STEEL 1"All.M· 
l"lELIJ AND HAILIWAU 1:1<.llT-OF-IV ,\ y wrnE ~·ENCll\(.;. Part a 
.:\~'1'1\.1 Designation _.\. llli-71. 

(5) ZIXC COATIXG (110'1'-DIP) ON WON AND S'J'EEL HARD­
\\' AUE. !>art 3 A81'11 Dc~ignalion _<\. 153-"13. 

(G) DEFORMED AND PLAIN Jl!LLET-STEEL DARS FOR COX­
CHETE HEL\FOHCE.'.IEXT. !'an -l AST~! Designation A 615-72. 

(;) J(AIL-::;TEEL LJEFUIUJl::IJ .-i.NIJ l'L . .\.IN JJAl:S ~-on COl\­
CJlETE REINFORCEMENT. Part -l ASTM Designation A 61&-72. 

(8) AXLE-STEEL IJEFUl:,iEU AXJl PLAIN llAHS FOR CON­
CltE'fE ltEl1\i.f:i'OHCEl\lE:\T. !>urt 4 _.\.:.·fl'~l lJesignatiuu A lil7-7i. 

n1) li\"l'SCi'i!. Part U .:'\ST:\1 l)L'~i~1u1tion C 22-tiU (1972). 

\lUJ UIE~llCAL AN.\L\SJS Ul-' 1.DJl;s·rnNE, QCICKLIME, 
_.\N]J 11 Y Dll . .\'l'Lll LI:\l,t;. Par~ :J . \~T '.\1 lJcsignution <..: 2ij-';'2. 

\11) STl!UC'l'UHAL. CLA 'i LOAD-JJEAIUNG WALL 'l'lLE. l'a!'t 
l~ .:\S1'A'l Designation C 0-:L-G2 (1!.170). 

(.12) COMPRESSIVE STlIB.\t;TH OF CYLlNDlUCAL COl\t;RETE 
SPECIMENS. Part 10 ASTM Designation C 39-72. 

(I~) OBTAINING AXIJ Tl·:STIKG DRILLED COHES AND SAWED 
BEAMS OF CONCRETE. l'art 10 ASH! Dcoignation C 42-68. 

(14) SAMPLING, lNSPEC'l'lON, PACKING, AND MARKING OF 
I.DIE AND LlMESTO!'oiE l'll.ODUCTS. Part 9 ASTM Designation 
c i'.i0-51 (l!.1Li8). 

(15) GYPSUM PARTITION TILE OH BLOCK. Part 12 ASTM 
· Designation C 62--04 (ln2) 

_, S•!c .\Jopcnllix A for ful'lil<';· • ,p~:,11:11or\ 111atl-dal. 

·-'ill•stater. Ju1f. 111'4, N_o. ::!:?:! -
Bull4111C -..id beatlnl'. 1Ventll:ll1ng 
u.1111 o.lr condltlonlng ooa~· 
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(16) CONCRETE J1UJLllING lllllCK. l':irt 12 ASTM Designation 
c 55-71. 

(17) STRUCTURAi, CLAY :\'ON-LO.\D-llEARING TILF.. Port 12 
. .\ST~I Desi~nation C 51)-71. 

( 18) STRUCTURAL CJA\." FLOOR Tll,E. Part 12 ASTM Desig­
nation C 57-57 (Jn72). 

(19) RUILDING URICK (SOLID MASONRY UNITS MADE 
FROM CLAY OR SHALE). Part 12 ASTM Designation C 62--09. 

( 20) SA,IPJ.IXG ..\Xll TEST!XG llRTCK. Part 12 AST~! Designo­
lion C 67-GG. 

(21) HOLLOW LO.\D-r.E . .\RTNG CONCRETE MAS01'RY UNITS. 
P:1rt 12 AST1.f DrsiA·nation C 90-70. 

(22) MASONRY CE,!ENT. Part 9 ASnl Designation C 91-71: 

(2:l) .lr.SORPTION AND lll'LK SPECIFIC GRAYJTY OF NATU· 
RAL lll'll.DING STONJ·:. Pa1-t 12 >\Sn! Desig"nation C 97-47 (1970). 

(2-1) MODUJ,US OF RUPTURE OF NATURAL llUILDJNG 
STONE. Part 12 ASn! Deei"nntion C 99-52 (1970). 

(2o) PHYSICAL TESTING OF QUICKLBfE AND HYDRATED 
Ll~fF.. P:irt 9 .i\STf\1 D<!sign~!="n ~ 110-71. 

(26) SAMPLING AND TE,;TJXC STRUCTURAL CLAY TILE . 
Pnrt 12 ASTM DMignatinn C 112-GO (1970). 

(27) Not used. 

(28) SAMPLING AND TESTING CONCRETE MASONRY UNITS. 
Part 12 . .\ST?\I Designation C l'0-70. 

(29) AG(:REGATE FOP. ~!.\SONf:Y MORTAR. Part 12 ASTM 
llesignntion C 144-70. 

(30) SOLID LOAD-llf..\TITNr. CONCRETE MASONRY UNITS. 
Part 12 ASTM Dcsignotion C 140-71. 

(31) PORTLAND CE~IEXT. Part 9 .·\ST~! Designation C 150-780. 

('12) CO)IPRESSl\"E f'TJlEXr.TTI OF NATURAL llU!LDING 
f-:TOXE. Part 12 "\ST~.r 111·sig-nalion C 170-50 (1970). 

(33) HYDRATED LDIE FOR MASONRY PURPOSES. Part 9 
AST)I Designation C ~07-49 (1068) 

(34) MORTAR FOR m:rr MASONRY. Part 12 ASTM Designa· 
tion C 270-71. 

(35) GYPSUM CONC~TE. Part 9 ASTM Designation C 317-64 
(1970). 

(aG) .lllCROSC\)['JCAJ, l11'TERMINATION OF AIR-VOID CON· 
TF.NT AND PARA)!ETERS OF THE AIR-VOID SYSTEM IN 
llAHDE!\ED CO:ICRETE. Pal"t 10 ASTM Designation C 407-71. 

(37) CHEMlr;AL ANALYSIS OF GYPSUM AND GYPSUM 
PRODUCTS. Part 9 ASTM Designation C 471-72. 

"See .\pflcnUix A for rurlher C'x11lanatory ma.terlnl. 

HfJg-iSlC'r, Jul~·. 197-1, Nn. :.::::: 
Bulh11ng- aud Ilea.tin::. venlil:~t in~ 

and air conditionlni;- cod<' 
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(38) PHYSICAL TESTING OF f:YPSUM PLASTEHS AND GYP­
SUM CONCRETE. Part 9 ASTM Designation C 472-73 . 

. (39) PHYSICAi, TESTING OF (iYPSUM JlOARD PRODUCTS 
AND GYPSUM P.~ RTITJON Tl LE Oil nr.oCK. Pait 9 ASTM Dr,ig­
nation C 473~68. 
. 140) MORTAR AND GROUT FOR REINFORCED MASONRY. 

'Part 12 AST?\f Designation C .171i-71. 

«·:;;t~41) HOLLOW BRICK (HOLLOW MASONRY UNITS MAm: 
FROM CLAY OR SHALE). P3lt 12 ASTM Designation C 652-70 . 

.. (42) RESISTANCE OF CONCTlETE TO RAPID FREEZING AND 
THAWING. Part 10 ASB! Dcsig-nation C GGr,..73. 

(43) ESTA!l!.ISHING !'TRUCTURM, GRADES AND RELATED 
,A.LLOWAJlLE PROPERTIES FOil VISUALLY GRADED LU~InF.T:. 
Part rn ASTM Designation D 24>-70. 

C<H F.VALUATJNr. TJIF. I'l~OPFRTIES OF WOOD-DASF. FinER 
AND PARTICLE PAN!'!. ~l\TEJ11 'TS. Part Ir. ASTM D.siJ!llation 
D J037-72a. 

(4fi) I.OAD-SETTl,E~IENT TlE' .. IT!ONSHTP FOR INDIVIDUAL 
PTl.FS PNDF!l ST,\TH' .\'i:l IT. 1.0..\D, P:•rt 11 .~STM Drsiitnation 
D 1143-69. 

(4C,) CONDUCTJNr. 1'TP.F.".GT!l TESTS OF PANELS FOil 
r1111.DL"'·:r. CONRTRl!r.TIO~. P:1rt 11 .\R'r)t Dei::ign:ttion T~ 'i2-G8. 

(47) SlTRFACE Dllf:NTNr. CH..\IlACTERIST!CS OF nun.DING 
~L-\ TF.Tll :\ T .8-. P!111'. l·l .t\ ST:-.T 11<'<:.i_~n:ition T·~ 84-70. 

148) FIRE TESTS OF TIOOF l'OVlmINGS. Part U ASTM Drsir~· 
11::tion F. 10~-!'iR (1~70). 

(-19) FIRE TESTS OF l:t '11.lll:\f: CO:\ST!ll'C'l'ION ,\);ll ~LITF­
nT..\LS. Part 14 ASTl\·1 D<':::.if'·n~tinn B 119-73. 

(50) NONCO'.l!nU1'Tll'Tl.l'''Y OF Fl.FMENT.~RY ~l.\TET:l.-11.S 
Part 1-1 _-\RT!\f DE>:i;ig110.tio11 B l~li-7:1. 

ffil) BO'.'\'D STRF.C-:GTH 0!' '.l!OT:T.\ R TO MASONRY 1''.'\'!TS. 
P:: I"~ 11 .-\ST:\! nf'<:.ig-n:-- ~ :,-,,1 l·: 1 ;:i .r.1:. 

(S~) FTP.F. TE~TS or I •001~ .-ISSEMnr.n:s. Part H ASTM n,.,_ 
i2nntion E 152-73. 

(5S) FIRE TESTS 01' WT:\110\V .-11'8EMm,ms. Part 14 ASnl 
l)r>signration E lG:l-1!~ (l!l';2). 

(54) COMPRESSIVE STIU';NGTJ! OF MASONRY ASS!-:M­
TI!,AGES. Part 14 ASTM Desi~nation E 447-72. 

lllMtnr7: R. nnd rel'r., r:.-.:,:1.c;:C'r, .1111.\·, 1~74. ~o. ~::::. 1 rr. 1-1--7:-, 

Ind !'il.26 Ado1•tion of ACT ~tandards. Puri:iurant to section 2~7.o~;,. 
'Vis. ~tats., thr attornC'y -~~·:1 'i'~I :in<l thr. r~visor of statntC's ha\·r con· 
:-:1•11t,-..d to the incOJ"!JOl':tlinn Ii~· i'l'i<'l'C'TI<'<' of th<! follo\';inJ( st::i.nclnr11..; 
of the American Concrete Ir-~titutc (A.Cl), P. O. llox 4754, Redforcl 
~~tion, Detroit, 1'.fichigan 48219. Copiros of the stanclar<l5 in rcfr1·cn<'ro 

• Sl"e App~n<lix A for r•1r!l11•r r·\f1\11n.'llOr~· rnnll"!'i:d. 

'-"· ._ Register, July, Jt74, No .. :ii:: 
- -,:_:~~;,'·:_.8Ulldlng and-healln1'._·~':tnlil:1 

-. - .. · Knd air condlttonlnl' "°'fe 
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a1·c 011 file in the ollicc.s of Lhc licparllncul, Liu: St.>c1-cl.ary of astat.e, 
a11tl the revisol' of statutes. 

<I 1 lll"!Lll11'<; COii!·: 111-:Qt.:fltUit;X'l'S t'OR l!El1't'Ol!CEU 
COXCHE'l'E, ACI ;Jl&-71. 

I~) m;cu~nn:xvt:!J l'IL\CTICE FU!: MA!lilit'ACTUIUW UE­
IXFUJ:CEU coxcnEn; FLOO!l A1'U JtOOt' UNITS. AC! 512-67. 

l'ol .111:-;1)11·.11 1:E11i.;11a:.111·::-.:Ts FOii 'l'HIJ\i-Sl>CTION Piii>· 
L'.\S'l' cu:-.:cHKl'E cu:-.:S'J'HliC'J'IU1'. AC! 52f>-6;J. 

·lll••u•J"• U. and l"\lct., Hegl.;:t~·1·, July, lUi ... ;"\o, :!2J, l'tr, 1-1-7.;. 

Ind :"11.27 .\do11tion ur 111i~1.:L·lhu11·ous standards. Pul"suunt to section 
:&27.oi5, \'v'is. Stats., the attorney general and the rcviso1· of statutes 
have 1..·onscnlctl lo the inl'orporution hy rcfcre111.:c of I.he follo\ving 
:-.t:.11Hlard:-;, l'upic~ of the slundar<ls in r1•fcre1fce an:! on file in the 
0Hk1•s of Lhc dt'j.JaJ'\.r.11.'nt, lhc sccn~tary of state, and the i·cviso1· oi 
::;Lalutcs. 

( J) .·\lu1ninun1 • ..\::.~111:iuti011 (J'he), 750 Third A\·cnue, New York 
City 10017, SPECIFICATIONS FU!{ ALUMJ:c;UM STIWCTUl!ES, 
• ..\lu1ninu111 Constructiou :\lanuul, .Section 1, second edition, Novem· 
l:er 1971. 

l.:.!) ~\1nel"ican Institute of· Steel Construction, 101 Park Avenue, 
X""' \'01·k, :-.:.\'. 10017, ~l"ECIFIL'A'l'ION FOR THE UESWN, FAB· 
IUCATION AND ERl>CTION OF STJtuCTURAL STEEL FO!t 
Bli!LIJ!NGS, ~·e~l'Ual'y 12, WtiU; an<I COMMENTARY ON THE 
SPJ>CIFICATIONS Fun THE DJ,SJGS, FABIUCATION AND 
El!ECTION UF -STRUCTURAL STJ::EL I'OR BUILDINGS, Fchru· 
u.ry 12, l!IWJ. 

(a) American Institute of Ti1nhc1· Construction, 333 West Hampden 
.-h,· .• Englr-woud, Colorado 80110, STANDARD SPECIFICATIONS 
FOi: STltLlC'J'LllL\L GLUED L..\,\l:-.:ATED TIMBER 01' UOUGL.~S 
I'll(, WESTEl:N LARCH, SOUTHEnN l'INE AND CALIFORNIA 
1:1mwoou, AITC 117-71; STANDARD SPECIFICATIONS FOR 
!L\l:UllOO!J <:Lt.:ED L.\ ,II:-; AT Ell TIMl!E1', AITC 119-71; 
,;'fAXIJAIU> Sl'ECU"ICATIONS FOil STRUCTURAL GLUED LAM· 
IX.-\TEll TIMl:EH USIN1; '"E" RATED AND VISUALLY GRAUEi! 
u·_qi;u: lll' POL'<;J.A~ Fil:, ~UL"L'llJ·;J:x l'l.'<E, HEM·FIR, AXU 
LODGEPOLE PINE, AITC 120-ol. 

l·lJ .-\n1cricau lron an<l .Steel Institute, 160 East 42nd St., New York, 
x. Y. JU017, SPECIFIGATIOX Fon THE DESIGN OF COLD­
FOmlEU STEEL ST!tt:CTURAL )!EMBERS, 1968 edition, includ: 
iug • .\.ddcndun1 No. 1, Nov. lH, IU';'Oi SPECIPICATIO~ FOI? 1"HE 
lll•:SIGN OF J.H;HT <:A(;E, COLD-FORMJW STAINLESS STEl!:L 
:lTIWCTUUAL MEMHEltS, W68 <'fition. 

(5) An1erican National Standards Institute, Inc., 1430 Bl'oadway, 
X"w \'01·k, 1'. Y. 10018, 8PECJFICATION FOU l!EINFOl!CEU 
1;n•st;M CONCl:E'l'E, ANSI A 09.1-1%8 (Hcv. 1U72); SPEC!FICA· 
TIO:\ I'Ofl VERMICULITE CONCRETE ROOFS AND SLABS ON 
C;J~...\UE, AN8I .\ 12~.l-1UG5. 

((;) _.\mel'ican Welding Society, 2501 NW 7th Street, l\lian1i, Flor· 
i<la a:n~•. STRUCTURAL WELDING CODE, AWS D 1.1-72. 

"."il'l' .\t111c11i.l1x .\ f,Jf' f1tnlicr \'.\plu11atury 111al1·1"ictl. 

Jlc;.;lsuir. Julv. 111; I. Xo. :!:::; 
1:1111ding nnd hcad111:". \"\'11lilu.li11a..­

a111I 1llr l!t•111l11iu11i111:; l·u•h· 
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(7) American Wood Prt.'servers' A:>sol'iation, lli:.!5 J•;ye :-::trt•cl .:\\V, 
Washington, D. C. 20006, ALL TIMBER PRODUCTS, STANDARD 

; FOR PRESERVATIVE TllEATMENT UY PRESSURE PHOCl::SSES, 
AWPA c 1-73; LUMBER, TIMllEHS, nnmm1 TIES AND MINF. 
TIES, PRESl::RVATIVE TRL\'l'ME1''1' VY l'm:ssuin; PIWC­
ESSES, AWPA C 2-73; HOUND POLES AND POSTS USED IN 
BUILDING CONSTRUCTION-PHESERVA1'1VE TREATMENT BY 
PRESSURE PROCESSES, AWPA C 23-72. 

(8) National Forest Prorlucts .-\Hsocialion (Ilecon11nendl•tl hy), llil9 
;,_._,,,,.,t'Muaachuaetts Ave, NW, Washington, D. C. 20036, NATIONAL DE­

SIGN SPECIFICATION FOR STRESS-GRADE LUMBER AND ITS 
F . .\STEXINr.S, 1973 t>1liLio11, int·huling SUPPLE!\JEN'f TO 1973. 1'~DI~ 

· TION, dated April 1973. 

(9) Steel Joist lnstituh>, '.!lllll ,Jefferson lla,·is lligh\\'UY, ~\rlinglnn, 
Virginia 22202, STANDAIW SPl·:CIFICATIONS AND LOAD 'l'A­
llLES, 1973. . 

(10) Truss Plate Institnlt', !)l~) 18th SlrL>el :'\\V, \Vashingto11, J), C. 
20006, DESICiN SPECIFIC.~ TIONS FOR LH;JIT ME'l'AL PLXl'E 
CONNECTED WOOD TIWSSF.S, TPl-H. 

(11) Superintendent of J)ocuments, U. S. <:ovcrnment Prinling 
Oflke, Washington, fl. C. 20-102, U. S. PRO!l!JCT STANIJ.-llWS PS 
1-66 for softwood plywood/construction nn<l industrial, including all 
umendments through No. 6, dalt:!d June 8, 1970 (National nurcau or 
Rta ndo nls), 

lll•toey1 Cr. Rcgi.iler. Jul~·. l~i~. :'\u. :,::::.1, cff. 1-1-iU. 

Next page is numbered 469 

• ~C!C ~\ppcnclix .\ fol' rurtlll'I' l'.\plalJ,dUI'_\ 111;dt'1-iid. 

·_-ru-' U.c&,tlaler, July, ltl7f, ~u. :!:!:.I 
· .:;:;.\;.-~-n..:.-.:._.!::·Jlulldln.: a.nd l1eatln1r, \'cntilating 
• ••• ,"# ·-~l'·-~:.'°" and air cgndlllonlng code 
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IJJ,;PT. 01•' 11'\lll:STltY, J. . .\HOI! & llUIAN IU:l.ATIO~S ·17 
:-:1r11.·t111 .i I 

CHAl'TEH I:\'D 5:1 

STHlTTUHAL HE!IUIUBMENTS 

111.t j:l.UI S('OJlt! lr1•i .~::. :;:: .1 1·;nJ..:"h1t·•·l"'•I lllU:olt1n1·~· 

l11d ;;:1.111 Uciu..l h11ld:-< l1ul .-.::.:1:1 C1111sln1t•lh1n 
Ind ;-.:i.J l I.Iv~ loiul11 !ml :.:1.31 .\Ii 111·c 11 llll l'" u .~ •l•· ... igll· 
lnJ 53.1:.! \Vind loade CUlhlltlll0 liun dl•t111l:1 
Ind 5:1.13 Impact loads Ind 53.:!5 1'm1tio 
Intl :i:l. l ~ J.orn.l c-0111h1nali••ll-" l11d -•~.:11; \'cnc1~r. (lllTing nrnl ti·l111 
Ind :i·i.::u ~ :,·n1enll 111 I "' '" I 'ollt'l'•·LI· 1·•·•1t1in·1111•nt>< 
ln•I :,a.:.:i ~Oil l>e&rini.: n111.1dn· 111·1 :.;1. " I :.\'jl:o;ll/11 1·11111·1·1•te 1·• .. 1t1in·· 
hill ;;::.::~ I ;npn-piU'1•1I 1111 111a1<·1·ial, 11w11l,; 

ori.;a11i1• 111al•·1·ial 11111 :.::. , .. \",·r111i1·ul1l·· ···•ll•'l'.-1•· I'•'· 
111°1 .·.:t.:.!:I }<'1·11St 1te11t·tral 1••11 •111i1···1111:11l,., 
Ind :,.i. :!-I Piling 111.1 .-.. :..-,., :-:tn11•tur:ll :<h-,·I 1···•111in·-
ln•I ,jJ.:.!5 Scll11:!111e111 llll~lll>t 
ln•I :.J. :!Ii Protect i 1111 "' :11ljuinlni.:- lml :.:1.:11 {'111<1- ('ll'llll"•I !-.l•·l·I ..... 

prop{!rty •1uir1·1111·11ts 
Ind .·,::.:.:; Cut "' "" slnp•·:< l11d .·.:: .. "i:.! :-:11·1"1 j11i.-•t '"'"'llliro·m•·lll:"' 
Iii.I :1:1.:!li l'oil' roun1lati1111s In.I :,:;.:.:1 ~t1·11o:tural \\'l'lolini.:: or 
Intl ~;t.:10 Llen~rnl 11\l:!cl 
11111 .j3.:U Materi1.1.l1• lnol :,_a.:.1 .\lu111inu111 ( 1· a 111 i ni; fl!-
Intl .iJ.:t 11 .\hu111nry llllit,.; 1111ir"c111cnt:o1 
Ind :l:f.312 llortu.r lnol .i;J.j,j :-\tnlnlet1.i :<ll~t·I 1·1·11ui1·e· 
tml. j:l.313 llu~onr)· )..\flJUt 1111·nl>1 
lnll 53.31-1 Cl'n1entil1u11:- 111alt·ri:il.~ 111·1 :;:l.jij I )llll!I" llll'lal'• 
In.I :.:1.:ua \\"alcr 11111 .-.:1,lilJ 1 i•~ncral 
11111 :i3.Jlli RclntOr1..·in1->, t i••.-1 anc\ lml j;l.fil .\l1t.terh1.l11 111111 drsi1-111 "' H.nchora struetuntl 1•l,~111tmls 
Intl :.:t.3:! l>el4ign ln•l :.:1.•::! :O:pt>dal !-1\"Sh'IU:4 
Ind 53.321 'l'ypes or 111a~onr.r '"'' .-.:1.1;:: .'lliuh1111111 · 1·un . .;tn1'"ti11n ("t'• 

In1l j:t.:i;!2 Bn1l)lrleal n1ethuct of dl'· quln~tnl'nts 
sign 

llh1tur11 C'haplPI" 1111\ ,-,:; u:i il ~·xi.clPol on l•t••·•·111he1· :ii. 1~171, wa.s 
repealed and a new 1·hap11·r Intl ;"i:J wa:1 l"l"t•Ult>d ltCogiMtt-1·, July, Hli-1. 
!'Ou. 223, etrectl\"e Januar.\· 1. 19ij. 

:Xo1r1 Ind fi3.:!1i i:> •·ll"•""ll\•· .la11l111!·~ 1. 1:1i1i. 

Ind 53.01 Scope. 'l'his chapter pro\'ides the m11111num 1·equire1nents 
for the structural dehign of ull huilrlings, structut'cs anrl founilatinn . .;­
to provide safe suppOrt of all deatl loads, ~uperimpos(>J li\"c and .;;p1·­

cial loads, without <.•xt·t•e1iing the prcl«'rihecl allO\\'alilP i-;tr<'s:-:t•s 01· 
departing fron1 acceptt•d 1•ngin1•t•rinl! prrictil'C'. 

111 ... 1or11 t'r. H•·:.:·1,_l,.r. .:111.\". l:t"i I. :'\." ..::.:::. pf(. 1-1-i.i. 

·'"It': lt•·f.•r.·111·1•.-. .. \ll .-..lalulanl,.; l"•·f••rn•ol ln i11 lliilil • haP~•·r \\"ill 111· 
i1.h·nlifie'1 h~· lhP ~\.-,:i:,:11u1io11 t111d 1h,· 1111111h•·r .,[ .-<uu1dar.1 [ullo\1+•fl h)' 
n l'l"OdH•l'l:!f('tt'llo•t'. 1'h,. 1•1·n11r<-l"P(l'l"l'IH·1· \\•i\I J.:"i\"I:! fllll delail Of thl" 
J'lt1hJ1•1·l nan1t• H.lld .n•nr 111" s111111h1r•l. B.,u1111d1•: .\HT~l t•-:1.:. (11111 :>t.:.!."• 
I Hi)). 

MINIMUM ALLOW ABLE LOADS 
Ind 53.10 Dead loads. AU buildings and structures1 and parts 

thereof, shall be designed and constructed (o support the actual dead 
\\·ei«ht of all ('Omponent men1hers in addition to the \\"right of pn11:i· 
Lions, ceiling finishl's, flout· fiui~hes, stah"\\"U)'S1 safrR an1l scr\'icc 
l'QUipment such a~ sprinkler systems, plun1liing Rtacks, heating and 
air conditioning equipment, electt·ical equipment, ele\'alor1>, llul'S and 
similar fixed equipment \\·hich become a part of the IJuilding. 

Hlat•QI Cr. H.eblSlt>r, .July, 1974. So. :.!23, t\ff. 1-1-iii. 

~nll': Unle.'ls th~ 111·ojc•·t +>\\"ll•'r .:11hi111ls a \\"l"illl'll aµpli·~atiuu f<11" 
\\"lli\"1•1·, II•~~ 1h·1•a1·11111•11t \\·ill 1·011.-..:id1·1· ·• 1•111111d.-..: 1••·1· ,-1qua.1··· font a..-< 111in1-
111u111 tl1'l"\'i•··· l·1111111111~11l load . 

. ·, 
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Ind 53.11 Lh·e loarl~. ( l) All building:; and struclures, anJ parts 
thereof, shall be dcsignerl and constructed to support the superim­
posed live loads, specified in Tahle 5:,.J, unifol·mly -distributed in 
pounds per squal'e foot of hol"izontal a1·eu. These load requirements 
shall be considered only a:. a 1nininn1n1. In c\·ery case \\·here the load­
ing is greater thun this n1ini1nun1, the dl•sign or Lhc building Ol' strU4'­
mre, or part thereof, shall he for the actual load and IOading condi­
tions. The most severe dislrihutifln, concentration and comhination 
of design loads and forces shall be taken into considerat.ion. 

Occupancy 

(a) Business 
I. Offices 
2. Offices 

stacks 
( h) Mercantile 

1'AllLE 53-1 

FLOOR 1.0.\lll'\GS 

1. Retail sto1·es, shops, liank:;, n.•staurant~, ta\'cl'llS, funeral 
homes ----------------------·· .------- _ .. ---------- ---

~.Wholesale store:;_ -------------------
(c) Industrial 

1. Manufacturing, liKht _____ -----------------------------
2. Manufacturing, hf•a\· r ________ --- -- . --------------- -----

(d) Storage 
1. \Varehouse, lighl --------- --·---- ·------- . -------------
2. Warehouse, hea,·y ------------------------------------
3. Paper storage 

a. Compact --------- ____ ···--- ___ 50 p!-if p1•r ft. of ht. 
h. Loose -------- ___ , _____ ;\tJ Ji:'if p~1· ft. of ht. 

-&. Garages-storage or 1·epair _ -------------------------­
or 8,000 pound nxle load i11 anr 1>o~sihle po;-;ition ( \\"ili(_'h­
ever produces large1· stre.sses ). 

5. Parking decks 
a .. .\II areas for passenger cars ------------------- -------
h. 'fop fluorl"i, if opt>ll tn .,;:ri.y, ;-;hall 1·.111111lr "·ith lnrl ;>:LI l 

(4) (roof loa1l~) in addition lo __ ·--- ---·-----
c. Express lanes and ran1ps with a ~lope of l2',~ ur n101"L', 

the vertical loading (50 psf) shall be inc!·cascd !Jy 2a',~ 
d. 4.\ll areas fol' trucks and buses----------------------

01· 8,000 pound axle load in anr possible position 
(\\•hichever produces larger stressPs) 

( r) . .\ssembly a_reas 
1 .. .\rmo1ies, drill roorn.s ----------------- ----------· 
2 .. .\ssembly halls, auditoriums, ll'cturc hall;-;, clnu·ch<'~, lorlgc 

rooms, theaters, cou1·trooms, halconic~;, with: 

a. Fixed seats ---------------------------------------
l> • .:'lluvahle seats -·-

PSF 

50 

JOU 

IOO 
12:.i 

JOO 
1;;0 

J ~.-, 
25u 

811 

;}O 

:,, , 

~o 

J50 

fill 
JOU 

3. Dance floors gyn1nasiu1ns, exhibition ruu1n.s, pas:.l~nger sta­
tions, skating rinks, i·estnurant serving und <lining areas 100 

4. Recreational areas such a~ howling nllry~ and pool rooms 7:i 

Hcgl:ncr, July, 190 I, ~-..;o :!~3 

/jc~'1ih,~·\. 
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Jtt:PT. 01•' INLJUSTHY, 1,Al:Ult & llUMAN IU",,\TIU;-;S 1~1 
l°'lln1rtural 

'!'able 53-1 (cont.) 
___: -:..__:_.. ________ :..;- _ __:_ __ ..,;_:___ ----- --

Occupancy PSF 

5. Floors suµpo1'tin~ 11ortalill~ reYh•\\'illl{ ~tand1:1, grun1l~tancl:-:: 
01· bleachers _______ ·----·----- ___ -------·- ---- __ ------- l:UI 

:\01~1 Se•• Ind :.;;.:,.; fn1· 1l•'Rt~11i11i..:· nf 11ortu.hl1~ 1111il!l. 

6. Stage floors ------------------------ ------------------ 150 
( f) Educational 

1. Schools and i·cloted facilities 
a. Classrooms, studv roon1:';, lahuratol'ic:-:, di:;plar areas, 

offices ---------·----- _______ --------- -------------- iiO 
b. FIOol's of open plan school:;------------------ 7;; 
c. lndust1·ial a1·ts, hon1c economics, mui-;ic and hand rooms 811 
d. Gymnasiun1s, ca(etel'ia areas ------------------------ 100 

2. Libraries (puhlic or in schools) 
a. Heading a1·ea5 ---------------- __ __ GU 
h. Stack areas (:!ti v.sf p1•r fool of ht•ight) hul ll•)t lc.ss 

th3.n -----------~----------------------- ___________ 150 
3. l\luseurns and art gallt>rics _____ ------------ --- ---- ·--- 811 

(g) Residential 
1 •• ..\partmenht, dormitorit>:;, J.t"Uf':lt 1·uorns in hoh•ls and n1otels 40 

(h) lnstituti·onal 
1. Wa1-d an<l prh·ate roon1s in hospitals, nursing hon1e.s, 

asylums, cell• in penul institutions -------------------- 4.0 
2. Operatlng rooms in hospitals, clinics ------------------ GO 

(i) l\.Iiscellaneous (applit•s tu all Ol"l"Upancies ahovP) 
1. Stah..,,·ays,_ corrido1·s, \"cstibules, lobbies 

a. in residential and institutional buildings------------- 80 
b. in all othc1· huilrlings ___ --------------------------- 10(} 

2. Re1:1t rooms and toilet 1·00111.s in public place:; ------- ··---- ::ill 
3. Equipment rooms (heating-\·entilating, mechanical, elec· 

trical) equipment \\'eight 11lus 40 psf, hut not lei;;.s than __ ';5 
4. Structural side,,·alks and pro1ne11ude decks 

a. with no vehiculat• 1·estrictio11 ------------------------ i:lO 
or 12,000 pounds conct>ntrated load in any position 

h. with vehicular rc~L1·il·ti11n __ ·----------------- 1llO 

(2) •Loada not specified in Table 03-1. See ln<l 53.11 (1). 
(3) Live load 1·eductions. 
(a) No reduction of li\"l.' load shall he allo\ved in the design of any 

slab or joist. 
(b) No reduction of li\·c loiul shall l>e allo\\·etl in the occupancie:::; 

mentioned In Table 63-1 subsections (d) atorage and .(e) assembly 
areas. 

(c) For deLe1·miniug the total live loaJ carried by foundations, 
columne, piers and y.-alls, the follo\\·ing reductions can be applied to 
the entire floor area tl'ilin_tary to these members: 

carrying the roof---------· _ --------------------- 0% 
caft'1inc 1 ftoor and roof -------------------- ------------ U% 
carrying I ftoors and roof ----·--------------------------- 10% 
carrying 3 floors and l"Oof ___ ··- ---------------- .---------- 20% 
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carrying 4 floors and l'oof -------------------------------- 25,.k 
calTying 5 floors and roof-------------------------------- :1oi;r,. 
carrying 6 floors and roof -------------------------------- 35% 

~ carrying 7 floors and roof -------------------------------- 40'* 
carrying 8 floors and roof-------------------------------- 45% 
carryi-ng 9 or more floors :.ual roof ------------------------ 50% 
(d) A 1-eduction in live load of one % per 20 square feet is allo"·ed 

for heams and girders \\'hich have a tributary area in excess of 150 
square feet. The maximum reduction should not exceed 15% and euch 

:,~,~!l--~•ll not be canied into the structural memben aupporting 
~"Y the111e 'bftm11 and girders. 

(4) Roof loads. Roof loads shall be as indicated in the zone map for 
roof loads. (The loads are to he applied to horizontal projections.) 

ZONE HAP FOR ROOF LOADS 

7.nne 40 PSF 

Zone )0 P!;F 

--
. •O..• Zone 1 ..... ( 

,.-" 

·--... , ... 
.... ... ..,. 

····~¢ .. -· ...... ,. 
. .._ ... -t· 

' .... •-Dv•.C ........ 

·--
.... ,_ 

Zone 2 
......... 

Jtc&1l.i1ler, Jul)', 1~; I, ~o. 2~~ 

~i~f\~-.''#i·· ·--~·--~:; ·~ .. 
.... · 
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,,, DEPT. OF INDUSTRY, J.Al10R & lll'~IAN 1n:LATIONS nl 
:--"1n1o·t111·aJ 

(a) ~P"'·iul-JIU'1"JIOH9 ruofs. tirel'nhoust•s shall be 1lc:-.ignetl for not 
less than 20 pounds per square foot. 

(h) f,,l·1·ense in roof luad.-;. \Vhen there are elevation differences 
on roof levels, parapets, canopies or valleys which mny cause excess 
sno\':, ice and/or water accun1ulation, the de!'igner shall make special 
1u-ovisions for increased loading at such locations. 

lll•tur,·1 Ct. Rei;lslcr, Jul~·. 19i4, So. :!:!:.: • ._.rt. 1-1-75. 
!\ute1 The departrnenl \\·ill accept special provlalona 11uch as outlinell 

in, but not llmlled to "Structural Jnforn1allon for Building De11lgu In 
Canada," Supplement No. :!, Nationa.l Building Code or Canada; or the 
tf"1•on1n1endatlons of thfl ~letn.I Jluilclln~ :'olu1n1fa<'tnrera Aa!jociallon. 

Ind 53.12 Wind loads. (!) LOADING. Every building (including all 
<·01n1>onents of the exterior wall) and stl'Ul'tUT<' shall he dc:-'iJ?ncd lo 
1·esist a minin1um total \\·in1I \oat\ in Ut'l'Ol'clance \\"ilh llH-! following 
lahle: 

Up to 60 feet ---------------------------------- 20 psr 
Ove1· 50 to 100 feet ----------------------------- 25 11sf 
Over 100 to 150 feet ---------------------------- 30 psf 
Over 150 to 200 feet ---------------------------- 35 psf 
o,·er 200 r~t ----------------------------------- 40 ps( 

The \\'ind pressure shall be takf'n on the gross area of the \'crtical 
p1·ojection of the buildiJ1g or structu1·c•s facing the \\'ind. No allo\\'ance 
shall be n1ade for the shiclcli ng elf~ct of other buildings and struc­
tul'es. For pur)loses of '''ind load clc:-;ign, the height shall hP measured 
above the aveJ"age level of the adjoining gl'ound. 

(2) UPLIFT AND SUCTION t'ORCES. Buildings and structures, includ­
ing ottachment of 1·oof to building or structure and nnchol'uge of 
building or structure to the foundation, shall be designed and con­
struL·ted to \vithstand a \\'incl pre~sure aC'ting out\Yarcl normal to 
the surface equal to the \"alucs set forth in Ind 53.12 ( 1). 'fhcse 
suction arid uplift forces need not be considered as additive to the 
d11~ign \\'ind loads in the O\"erall analysis of the buil<iin~ 01· strul'tUrt•. 

(.3) 0\"ERTURNING MOf\IEXT. 'l'he overtu1·nin;.r n1on1ent due to \\•incl 
load shall not exceed % of the mon1ent of stability due to deacl load 
only, Ull)ess the building 01' :'ll"Ue\Ui'I' j,.: <llH'hOl"f'd to (oundations or 
:--uflil'il'nt \\'Cight lo rt>~i;-;t this rntTt•. Tlh· \\'t'ig-hl u[ 1•a1·th sn11crin1ponl'tl 
o,·er footings inay be used h1 ('akulate the deacl load resisting n10111e11t. 
Sufficient diaphragm bracing, diagonal b1·acing or rigid connections 
het\\·een uprightit nnd horizontal 1ne1nlwr~ :-1hull lu~ 111·ovirled to rL•i;;i:-;t 
1listortions. 

(4) SHAPE FAC.."TOKS. The follo\\'ing s.hup1• fuctors 111ay be used fol' 
the design of structures such a~ chin1ne)·s, lu.nks ancl solid towers 
in coilJunction with Ind 53.12 (1). 

Horizontal cros:1-section .~!tape faclol'S 

equare or rect.aQgll)ar ___ ----------------------- 1.0 
hexagonal or OCtni'onal ------------------------ 0.8 
round or elliptical------------------------------ 0.6 

. . ... - ."- •· 
(5) WIND 1DAD ·ANALYSIS. More exact wind load analysis will be 

acceptable if a recognized 111·ocedu1'e is used. 
111 .. 1or,·1 1~r. lt1•1-:"il'lll"r, .luly. l!l~·I, :-.;.,, ::::::, l•«. l-1-'i!i. 

Hc-gl11l~r. Jul)", !Yi-I, Xo. :!:!:t 

-------------------------------------------
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:\oleo: 'flic dcpn1·t1ne11l wlll a..:ce111 l'l'cog-11illed 111·ocedun:~ tiuch ea, but 
not llmlled to Ueriar11n1;>nt of Navy, Bureau of Yarda and Docks, 
SAVFAC IJM-2 (Dec·. J1t6i': 01· "\Vinci Forcca on Slruclurea," by the 
81ructural Division of ASCB. Test Co1nmlllee on Wind Force• (ASCE 
Tranaacllons, Vol. l 26, T'nrt JI, Paper No. :12'i9), 

• 
Ind 53.13 Impact loads. (1) LoAUIN'G. Stt"uctuJ·al elements carrying • 

live load1 which induce impact shall have the live loads increased 
by the follo\\'ing 1ninimu1n pt'.r<'cntages in the structural design con-
i;irieration of such forces: 

For aupporta of elevators ----------------------------------- 100 
-For traveling crane support girrlers anrl moving loads -------- 25 
For supports of light TIHH:hinery ---------------------------- 20 
For supports of vibrating machinery or 1>ower driven units __ 60 
For hangers supporting floors and balconies ----------------- 33 

(2) HORIZONTAL AJ'lil> Ltl:"t..:ITl'UIXAL CRA!\'E FOHC•:s. The lateral force 
on crane runways shall be etjual to 20% of the sum of the crane 
rapacity and the crane tl'olle;r (lint exclusive of other parts of the 
erune). The force shall lie assu1ned to Le applied at the top of the 
roil, one-half on each side of the 1·un\\•ay, and shall be considered 
acting in either dil'ection normal to the l'Un,vay 1·8.il. The longitudinal 
force (in the direction of rail) shall he taken as 10% of the maxi­
mum wheel loads o! the c1'ane applierl at the top o! the rail. 

Ul11lor71 Cr. Rcl-:'isler, JUI>·, 19';'4, ~o. :!23,_ etr. 1-1-7~. 

Ind S3.14 Load combinations .. .\llo\\'nLle slresses mo.y ''IJe increased 
33 1,~% ,,·hen \\'ind loads ure acting in con1bination \\'ith dead, live and 
impact (if any) loads. 1'hc s<'ction t:on1putcd on this basis shall be 
not less than that re<1uil'~d for the design d~ad, live and impact (if 
any) loads, computed \\'ithout the :i3~!i% stres~ increase. 

llb1t•r1'1 Cr. H.egh1ler, Jul~·. Hli ... :0-:o. 223, etr. 1-1-75. 

FOUNDATIONS 
Ind 53.20 General. All subn1iltals for plan examination of ne\\' 

liuildlugs or stl'uctures, and for the altel'ution of a pel'1nanent struc­
ture \Vhich requires changes in foundation loads and distribution, 
shall ha\'e the soil types and bearing capacities (indicating verified 
•Jl' presun1ptive) used. in lhc dP~ig-11 uf fooling an<l !oundalioni; sho\Yll 
on the plans. Sufficient reeonls and d:ila lo c.slablish the soil characte1·1 

nature and load-beal'ing capacity shall lie available to the depal'tment 
upon request. 

lll•l•r)'1 Cr. Ilegi,.;ter, Jul~·. 19i4. Xo. :!:!:I, eff. l-J-7a. 

Ind 53.21 Suil bearing ca1>acity. Bearing capacity of soils ahall he 
detel'mined by one of the follo\Ving n1ethods: 

( 1) VERIFIED. The soil shall be subjected to field or labol·utory tests 
to determine its beal'ing capacity. A l'epol't, certified by a registered 
architect or registel'ed p1·ofessio11al engineer, shall be &\•ailable to 
the department upon i·equt>st. 

(2) PRESUMl'TIY£. (a) The type of soil under buildings shall be 
assigned a value uot excet·ding the bearing capacity, in pounds per 

·""IU&re foot, ao •pe<ified in 'fable li3-11. The type of soil ahall be 
determined by explorations marle at or adjacPnt to the site. The actual 

Jlegi.-!lrr, July, 1914, N, ll:!3 
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loading of the soil shall not exceed lhc spN"ified bearing capacity 
unless verified by u "·ritt1•11 repol't (as exfllainl'<I i_n ~ubseetion (1) 
above). 

TABLE 53-11 

PRESU~ll'TlVE SOIL llE.\IUXG VALUES 

, . --~r;t!;, • . 'I'llP" of Soil ii 
~.. ·- -

PSF 

c·4' 

c 

) 

]. w~t soft e}ny; Vl'f)' )r)U~'C' silt; silty ('Jay ________ Vt>rifiPd 1n£1thorl 
illd 53.21 (I) 

2. Loose fine sand; 111etliu1n cla:i,·; loost' :;andy rlay !-!Oils ___ _ 2,000 
:1. 8tilf <·lay; finn i11or,i.:·ani1• ~ilt --------- :1,000 
•I. .\le1liu111 (firn1) sn111I; lotl.;•· ~andy J.!.-a\·1d; lil'lll :>arul}' day 

soilsj hal'd dl'y clay _____ . -------------- ------------- 4,01111 
:i. ])ense sand and g-ra\'l•l; \'Pl"Y 1·onipal"t 1nixtui-t- of l"lay, sane! 

and gl'avel --------- _ __ _______ _ G,0011 
6. Rock ------------- ____________________________ --- ____ _ 12,01111 

( b) Confirmation. The 11n•:-;u111ed soil beal·ing \'alues Khall be eon· 
firmed by explol'ing the type 11f s.iil to a dC'(Jth of at least 5 r.•t·t ht>lo\\' 
lhe footings during or hl·fon.• l'On:strueli1>11. 'fhc tl.·si~·nt•r ~hall :-ulnnit 
u report of confirmo.tion to the clrpa1·t1ne11t. 

(c) Varying soil strata. \\'here tht! Ln·al'ing mutet·ials tlirr-ctly under 
n foundation ove1'lie a stratutn ha,·ing smalle1· u.llo\\'U.blc hen1·ing 
values, such smaller valul•s f.hall not h{· <'Xl'lf"Cdc'fi at the le\•el of such 
stratun1. 

lll•tor:r1 Cr. 1i.eKi11let'. .Jui~·. 1:174, .-...:~1. :!:!:I, err. 1-1-1!.. 

Ind 53.22 l'n11re11ared fill mah•1·ial, or·!!nllil' matt"riul. No foundntiun 
of 1.Juildings 01· structure:; ;;.hall lie µl:.u·t•tl upun unprt'JHtreJ Jill rnate· 
i·ial, 01·ganic soil, allu\'ial soil or rnud unles~ e\•idenl·e has been pre­
sented to the departinent sho\\·ing that tlu• propos"d load \\·ill he 
adequately supported. This evidence :-;hall be in the forin of u \\"l'itten 
report and shall he bnse1I on soil ::ir1nlysPs, loacl testR or o~hl•I' 1u.·1·1•pt· 
ahle c1·iteria. 

, :•: : '.\. '· :: :: :, ,,If. I I ;: •. 

Ind d3.23 Frost pl'lll'lratiuu. (1) l·'ootings u1u.I fuu111..laLio11:,; shall be 
placed belo\\· the frost penelrution Je,·el, hut in no cuse less than 42 
inches belO\\' Ddjaeent ground. !'u1·h footi11g;:; shall not he plu<"C'd 0\"1•1· 
frozen material. 

(:lJ Jo~XCf'l>tions. (a) Thi• t..•(IJ.tPS of lluatiug slal1:-\ t·o11st1·uclt•d 011 
grade neeJ uot he i11slulll'1l helu\\' the 1ninin1um fl'ust penet1-ation 
line pl'oviJed adequate n1easures have !Jeen taken to preveut r1·ost 
fo1'Ces from damaging thE' structure. 

(b) <:rade beams Dt!cd not be installed to the minimum frost pene· 
t1·ation line, pro\'ided adequate measurrs are taken to prevent fi-o~t 
forces f1'0n1 da1nuging th<' :-;t1·oeturl'. 

llla1ur71 Cr. U.e.i,rii;ile1·, Jul~·. l:li-1. !';o. :.::::1, t!ff, 1-1-7<"1. 

Ind 53.2' Piling. (-1) GE:st:&..\L REQUlltEMENT. Pile foundations shall 
be designed and install"'d to adequately tL·ansfcr the structure loo.ris 
to un1lel'lyi11g or adjaC"1·11t .snil bearing :-;trata. 

I.rs 
.-----------------------------------------
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(2) INSTALLATION. Piles shall Ue handled and installed to the re-
. quired penetration by methods \\·hjch leave their strength unimpaired 

and that develop o.nd retain the 1·equircd toad bearing Capacity. Any 
rlamaged pile shall he satisfa('lo1·ily rcpair<·d or the pile shnll he 
rejected. 

(3) ALLOWABLE LOADS DAS•~n ON sou. CONIHTJONS. (n) By tli·iuht!} 
fo/'1J111la. For individual pilt> clesig-n load8 nnt C'XCceding 40 tons per 
pile, the .safe working Joa.I may be tlett~!·1nine<I by a 1·ccog-nizPtl 
.lormula or by the following formulu: 
'l 2WH , 

P = !:;-~ for drop 11nmnH'I" 

2E 
P = 8 + O.l for douhlc-al·Ling han11ncl' 

in \\'hich: 
P =safe load (lbs,) 

W = \\'eight o! striking pal'l of hanuner t ll1s.) 
H =fall of striking part or ham1ni'I' (ft.) 
E =manufacturer's rated energy (ft. - ILs.) 
S =average penetration of 11ile under last (j blo\\'1': (inchto~/hlow) 

(b) Substantiation of /,igh<•1· 11llr1wal1le /oudH. Allo\\'able loads 
greater thuu 40 tons will bl' pl•J"n1itlcd \\"hen substantiating data justi­
fying such higher loads is :;uhn1itted to tht• departrncut liy a founda­
tion designer knowledgeable· in the field of soil n1echan:cs and 11ile 
fountlations and fan1iliar \\"ilh the locale O[ the propOHf'd project . 
Subst.antiating data such a.-. t<!st horing-:-;, laboratory test results, soil 

·profiles, and pile load tf>st~ 1na;.· he require1l by the departn1ent. The 
load lest shall be in acco1·dance \\"ilh tht• Jll'OCl·tlure outlined in ASTll 
IJ-1143 [Ind 51.25 (45) ]. 

(c) Gro1tp pile artio11. When fl'iction 11iles. are placed in groups, 
f•Onsid~ration shal\ ht• f:l";\'C'll tu tht• 1·p,juction u( )oacl per pile. 

(d) /'ilf's i1t .'lul1.'litlh1g un·1l~. \\'here 11ih•s 01re 1lrivcn through suli­
siding fills or other subsiding !-ill"ata and del"ive SUJlport from untlel"­
lying lirn1e1· n1atcrial, co11,;idt•n1tion :;;haU b:• given to the doWll\\"nrd 
frictional forces \\"hich n1ay he iinposecl on the piles by the 5Ubsi<lint; 
upper strata. 

(l') f~ttl1·n1l .'illJJ/Jll!"f. \\"at,•!", :1ir and ilu:.1 soils .-.hall nut Ill" co11sid-
1·1ctl as offering latt·ral suppol"l tn pile:-<. lu a11~· uth1•1" type uf 1natPl"ial 
the piles nlny be designed a . ..; a :-;hart <·ohunn. Positive 11er111anc11t 
latt.'ral support shall Lie pl"o\·idt>tl at or nea1· the top of all piles. 

(4) ALLO\\'.\llLE LOADS B.\SJ.:11 oS l'ILJ.:" '.\L\TJ-:ltl.\L 8Tl(J,::'\"GTH. 

(a) The compres~ive stl·ess_in anr cro.-.s·::>.·1·tio11 of u pile shull not 
exceed the nortnul allo\vablc t·on1prcssivc ~trcs:.; of the mate1·ial u~etl 
fo1· the pile, except as given in Ind 5:i.24 (D). The pilt~s u1ny be dP­
signed aa short columns except as staled in i'll'ction Intl 53.24 (3) (t-). 

(b) End-bta1·ing pilt•x. For ('tHl-heal"ing J>ill!s 111ore than 40 feet in 
length, it may be assumed that 7,;r4 of the load is calTied by the tip, 
except for piles installerl in a 1natel"ial rPfer1·ed to i11 srction Intl 
;;3.22. 

(c) Frietiun pileH. For frit.·tion pile:s, the full loud :-;hull be corn­
.:~.'.;-'~ pdted at the Cl'OSB section lot.·ated .at h\·o-thil·ds of thc en1bedded length 

of the pile me-a.sured up ft"on1 the tip. 
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(fl) TYPl: OF l'I LES. 

(a) Ti111/ier 11ilc8. 1'irnln11· 1)ile1'1 ~hall l'Onforrn to National lJesign 
Spt>cifications, Part X [lnil ;il.27 (8)]. In acldition, the tops or t1·t•att•1l 
piles, at cutoff, shall he gi\"t•n :: ('1.J:ll:-: uf hot t'rl'osotc, folio\\"(•«! hy a 
t·oat of coal-tar pitch; anrl the cutoff shall he encasPd not less than 
-l inches in co1u•1·ete footing of the fo.undution. 

(Ii) l'r,•c-u~t r·o11c;·ct1· Jiilt·.-:. Prc<:.ast con«rctl! piles shall he ca~t in 
one IJieee and JI.hall utluin u con111rcs...;iv<' strength of not lcB!-> than 
3,000 i>si prior to rlriving. ThPre shall he n 1ninin1um ron<'rete cover­
i11g of 2 inches o\·cr all n•iufort·ing har.~. l 1r(•t·a:-:t co11c1•l'lt• piles shall 
be designed to rt>sisl st1·esal·:-< iiulul·ed hy handling, dri\•ing: and SUJll:'l'­

in1 pos<'cl loads. 

(c) CuHl-i11-11l11('t' 1·1111cr1 if' 11i/l•.-1, • .\JI l'Olll'l't"te fo1· L"ilsl-in-pluc~ pih•s 
::hall tlcvt>lop a co1npl'l'SSi\"L' :-;tn•nl{th of 11ot less tha11 ~l,IJOO psi: 
Hl'illfort'C'n11•11t shall ha\'c :I l"lllH'l"l'I•· ("{l\"l'I' or Olll' i1u·h in ca:-; .. ,J pih·:c; 
and 2 inches in t1nl·asetl pih·s. 

I. l'nC'asetl pill's. Ca.;t-in-11luce 11iles in contact \\'ith l'arth shall 
he li1nilc1I in length lo :JU ti1111·:: thl' a\·t•ragc diamC'ter of the J1ile. The 
allo\vaUle co1nprcssive stress in conci·etc shall not exceed 0.33 f'.-. 
The concl'ete shall be d{'positl>tl in n ... haft free of foreign 111attel" in 
a continuous OJH•rntion ..... n :1:-; Lu i11:-:un· a full sized 11ile without voids 
or segTegation . 

2. Metal formed piles. Cast-i11-place i>iles in contuct v.:ith a steP.I 
~hell or casing shall haye a 1nini1nurn tip tlian1eter of K i111·hes and a 
1ninin1u1n average dia1netel' of lU incht's. The shell and ca8ing shall 
be sufficiently strong to resi8t ('ollapse and sufficiently watertight to 
C'>.:clucle \\'a.tel' and foreign n1aterial during the placing of concrete. 
The shell or casing cannot he C"onsiclen•cl as u loa11 cu1·rying pal't of· 
the 11ile. Thl' allowable con1prcssivc strc:'.o\ in L'Onl·rete shall lu.' a . .; 
stated for uncased piles, but it n1ay be inc1·,·nsed to a 1nuxin1um \•alu<' 
uf 0.40 f' .. if th<' follo,\·ing t·ontlitions are :'atistied: 

a. The thicknl!ss of c~1si11g- is not l<·s~ than 0.07·17 inches (14 ga 
AISI). 

h. Thl· 1·a,.i11).{ is :.:1·:11.11('.':: 11r i-= 111·,.,·id1·~! with :-:(•ani...: rd' :;:;r .. i:glh 
•·qual to that uf th<· <':l:<lt1J..:'. 

c·. The• pile tlia1111•te1· is 11nl i.,:Tt•ah•r than l8 i1wht·s. 

(d) ('01u·rt>l('-/illt'd :µiµe 1uul lfl/11'/'('i/ t11l11tlnr viii·~. Cun1·n~te-lilll·li 
pii)e unll tnpe!'ed tubulal' piles n1a~' hf! dri\'Pll open-ended 01· rloscd­
l"ll<led. Pipe or la)JCl't•d t11l1c piles dl'iVl'll \\'ilh c·lo~t~1l t.•ntls shall LH• 
lrl!ated as a ca:,.;t-in·1Jlal'1' concn•tP. pile \\'ith nu~lal ca:;iug uu<l l>hal\ 
he go\•erned by the SD.Dll-Ll't!gulation~ upp1ic11ble thereto \\'ith suit.ublt! 
Joad-beal'ing allo\\·an('e n1ude for the 1netal casing. When di·h·1~11 opt"n-
1•111lctl lo rock, no conCl't'lC shall be deposited until the pi11e is cleuned 
free of all soil or Joose rock chip:> an<l satisfactory 1n·oof furnishet\ 
of the condition of the 1·ock. The allo\vable st1·ess in _steel is .35 F, 
hut shall not tXtt•cd l::!,lilltl p~i. 1'he n1inin1u111 \\·all thickness of all 
loo.d-beal'ing pipe, tube and shell.:; shall be 1/10 inch. When the soil 

- surrounding the pile contains destructive chemical elements, the pile 
shall be provided v.•ith an approvecl p1·otective jacket or coating \\·hieh 
\\'ill not be rPndered inctfC'ctiv1• hy d1·iving. 

·I 
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(c) Str11ct11ral sttiel /lili·.'i. No scclion shall ha\'e a no1ninal thick­
ness of metal less thun % inch. When an H-sha1>ed ·section is used, 
the flange projection shall not be 111orc than 14 times the n1inimum 
thickness of metal. The ::;tef'I sll'ess shall not exceed 0.8:1 F,. 

llhder1·1 C1·. Hegister, Jul:-·. l!li4, So. 2:.!3, etr. 1-1-7!i, 

Ind 53.25 Settlement. \\'here footing~ or floating slahs arc plncetl 
upon clays or other rnat~rials \\·hich arc subj~ct to settlement, an 
analysis for such Uuil<lings shall include consideration of total and 

.•. ,... ,<djfferentlal settlements anticipated. 
lll•t•r71 Cr. Reglste1·. Jnl:o.·. 1974. Xo. :.!23, ~rt. 1-1-76. 
Xu1 .. 1 s~·clion Ind s:.:.~1; folluw111g IS ..,((",.,.Ii\\' .la11uu1·y I, 1;;1;, 

Jnd 53.26 Protection or ndjoini11g 1>ropt-rly. (1) Any person 1nuking 
or causin$' an excavation tu he n1udP to a depth of 12 feet ol' le:;s, 
helo,,· the grade, shaH prote<.·t thf' ext·avat~on so that the soil of adjoin:­
ing property \\•ill not care in or settle, but shall not he liable for the 
expense o! underpinning or Pxte11ding tht> foundation of buildings on 
adjoining properties "·here his e.xL"avation is not in excess of 12 feet 
in depth. Defore comn1f'ncinK the ext·avation the pel'son making or 
causing the excavation to lie 1nade shall notify in \\'riting the O\\'ners 
of adjoining buildings not less than 30 days before such exca\'ation 
is to be made and that the adjoining buildings ~hould IJe protected. 
The O\\'ners of the adjoining propert,;.: .shall be given access to the 
(!XC&vation for the purpose or protecting such adjoining building/\ . 

(2) An)-' person making 01· (·ausing an exca,·ation to IJe made ex­
ceeding 12 feet in deJ.ith lu·lo\\. the grade :-;hall protect the cxenvntion 
so that the soil of adjoining propc1ty \\·ill not cave in or settle, and 
shnlJ extend the foundutio11 or Ulll-' adjoining buildings helO\\' the 
depth of 12 fC'el helo\\· grade :1t hi!> o\\·n expense. The o"·ner(s) of 
the adjoining buildings shall ('Xlt-nd the foundation~ of their buildings 
lo u depth of l:! fec>t hl'lu\': i..tr:ul1• :11 Iii.-; o\\'ll ~·xpr-nsc> as 1•111·;i(led i11 
lhe prel.'eding paragraph. 

llla1ury1 Cr. Ht?J:"isl~t·, .Jul~·. l~•i-1, SL'. ::~:J. 1•ff. 1-1-iG. 

Ind i'i3.2i Cut or lill slopt•!oi, IL) J'Jo:U:O.l.\.'\~;sT ('l"I' 111: Fii.i, RU11•1-::.;. 
Cut~ or fills adjacent to Ulll-' Ouilcling, ~t1·uctu1·e 01· property line shall 
lie so constructed. or prolf't'tf•d that thf'y do not endangc1· life unct or 
pn.1pl'rty. P~nnanent eul .·dupes shall not i1~ :-.t(~Cpcr than 1 ~~ ho1·i­
zo11tal to Cine ,.el'ti~·nl and pt·rn1ant·nt tHI slopes shull not be steeper 
than ~ horizontul lo one \"t·1·1ical unit·:~:-> sulist::ntiating data justifying 
.sleeper slopes are submittf'cl. 

(2) TEMPOl{..\R\" ('l'T OR Fll.L SLOl'ES. Fot· tc>n1po1·a1·y cuts and fills, 
1·t·fe1· to \Vi~. Ad1n. Codes Chu;1trr lnd Ii-Trench, Ex<'a\·ation a111! 
'funnel ConstJ'uction, and Chaptt>r Ind :!G-Sufety in Consh'Ul·tiuu . 

llh11or>·1 Cr: He~hller, July, l!l;..J, N'o. ~~3. ult. l-l-7ii. 

Ind 53.28 Pole foundations. StructUl'es that use poles embedded in 
rarth or embedded· in t·oucrcte footings in the ea1·th to 1·esist axial 
and lateral loads shaU ha,-e their 1lepth of cmhedment determined as 
!tpeeified in this section. 

(l) CoNSTRL'CTION BALKFILL 1:EQL:lln:::o.1ENTs. 'fhe space arOund lhe 
pole shall he backfilled in accordance \\'ilh one of the following 
methods: 

(a) The hole shall lie mad,, t inc-he~ largPr than the diamet<':r or 
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diagonal dimension oC rel·tangulul' 111· Sl!UUl'l' polrs. IL 8hall It<• liat·k· 
tilled \\'ilh 2,000 psi l'o11crcte. . 

(h) The backfill shall he of tho1-oui;hly t•ompacled «.·lean sanrl. 

(2) IJEgtoN-NONHESTttAIX~ll 1•0La-:s. The following forn1ula shall be 
used in determining the dE>pth of embedment required to resist latel'BI 
loads "'here Tifl eonstraint is [>rovided at the ground surface. 

I .-\ ( I .y' -l ,-.!.:foil) ,- - I=--- + -
·• •''"'''!t'":· , . . ~ : A 

· -"" ~1'e? d = depth of en1b<>d1nent, fl 
. ..\ = 2.:14P;8,IJ 
1' = applivd hol'1z.ui1Lal forct! on IJOle, lh. 
Sl = pd!::, see T~hJ,. i"1:l-J I I 

:\ult'I !·'111• llr:H 1tll1'J'<1:>.i111aL1011 111' "'d' Lill· full11\\'i11r.:. f111•111ul11 111."1,\ lo•· 
11111••:: 

:1 ; 1il~_!~ 
d:::: 1 B11 
JI ::: diunwl•·r of cuu.·r.::l~ ~·nitiui.:, fl.; when nonell('aeed In •·ouc1·ct<', 

1lia.11u·tcr 01 1li11'-'~1ual di1u .. 11si11n uf s1111u.re nr rcctu.111-111b1r pol», [L. 
h. ht•li.:ht 111111\·1• gr·uuud lin,~ 1,l ·whit"h for,•c "I'" iH 111•11licd [if 11oh• 

has fixity at top, ~w~ll as pro\'hl~tl Uy knee IJ1·ai.:e, "P" o.c•lit nt 
lnllecllou point (n1ay '"' o.1"111111ued n.t % h)), ft. 

11=1tllowuUlt> luLcrul 1m.-c>1i\·,. 1'oil pre:'litllrr.,f 11af. 
t t.:111<'>1.-c n 1nurl:! PXllcl 11uil a11.ll.\·sis 111<'lhml 111 uscit. thr- rdlo\\'llhl,. 

pa>1.-cl\'1• 1'1•l1I 11i-c.-c!'lure i<li:tll lu.! d.·1•·r111i111'd ns follows: 

'l'.\111.•~ r.:1-111 
.\1,1.0\\"Alll,t: f, \'l'•~H.\I, !'Oii. l'HF.lSSl;H•~ 

Soil 1'y1~ '""' T;r.hlP :"1.1 111 

I and 'l INut -11 dnUneJ) ... __ . 
:) and -I 1\\'ell dr:sin'"ll 
:, an•l Ii 1Well 1ln1int'tll 

·\ll.,\1.-;alilt> l'..,_.ive Suil 
l'rt-"':<ure, l•"r 11er foul 
of dt"pl11 hf"'I""' i:ra•I-

\OU 
;:1U1 
-11111 

S, u.1111 S • \·u.IUl!!i :i1hall 
11utt'J11·<-t>rl,1"4r 

1.r1110 
:l.r,1m 
.'l.01111 

(3) DESIGN-RESTRAINED l'llL'fo:s. \Vhere constraint is provided at th~ 
ground surface, such as a rigid floor or pavf'mP.nt, the depth of c·mhrrl· 
n1ent shall be in accorda1a·e \Yith the follo\\'ing formula: 

d= ,/4.26 :h 
r S.,1. 

\\·here: S.1 = pd, :->ce Ta\Jlt• 5:J-lll. 
Jll•ter71 Cr. Regisl<!r, Julr. 19i.t, !'o. ~~3. C!Cf. l-l-7U. 

MASONRY 
Ind 53.30 General. (1) Sco1 .. ~. The re11uiJ"cments or Ind ;-1:t:J11 

through 53.36 herein shall apply to the design, construl.'tion and nu1tr· 
riu.ls uaed in all masonry anti similar \\'ork under this code. 

(2) DEFINITION. Masonry as used herein shall be considel'ed as any 
built·up conatroction or combination of building units or materials of 
clay, shale, concrete, stone, gypsum, glass, metal or other appl'oved 
units. 

(3) DIM&NSIONS. Dimensions specified herC'in at·t! non1inal unles..,; 
..;.i:;~.• .rp+ othe1'\Vise atated. The actual dimensions may vary from the nominal 

by the thickness of a mortar joint, but not more than one-half Inch. 
lll.o;tury1 C'r. Registf!r, Jul)', Hl';4, No_ :!:!:J, ell. l-l-'i5, 

JlP.glitt••r, July, 19'i4. No. :!:!a 
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Structural 

Jnd 53.31 Matt•rials. (1) Gt:Nt-:UAL ut;Ql'IHt;~n·:NTS. Co1n11011r.11l:-1 u~cd 
in the construction of masonry shall he as required in· sections Ind 
5:l.811 through Ind 53.316. 

(2) LABELING. All packaged materials shall be clearly irlen'tificd by 
name (portland cement, masonry cement, lime, gypsum, 'etc.) and 
applicable standards which are rnel 

lll•toryz C'r. flf'gil:llPr, .TuJ.'·· 1:11-1.. Xn :!:!::, ,.ff. J-1-'i:i, 

lad 53.311 Masonry units. (1) GENERAL. (a) Solid flnd hollow uuilH, 
A aolid masonry unit is a unit whose net cross-seetionnl area in every 
plane parallel to the hearing :;;urface is 757' ol' n1ore of its gross 
c1·oss-sectional area measured in the same plane. A. hollo\\" masonry 
unit has a net cross-sectional area less than 75% of its gross cross­
sectional area. 

(b) Q1talily. All n1usonry units shall he fi-cC' fro111 erat·ks, la1nina· 
lions and other defects or dE"ficiencies, inclu<ling admixtures and coat· 
ings, \\·hich may interferC' \\'ith proper laying of the unit or impair 
the strength or pe1·manence of the structure>. 

(c) Used maBonry Hnits. )Jason!')' units 1nuy he reused ,,·hen <·lean, 
\\'hole and conforming to retiuirements for ne\\' masonry units. 

(d) !t/arking require1ne11lfl. Masonry unit!'! shall be of distinC'tive 
design or appearance, or marked so that the manufacturer is iclen· 
Ufied, as required by the department. 

(e) Surface t'ontlition al tiuie flf 11st'. F.\'ery 1nasonry unit shall 
have all surfaces, to \\·hich mort.ar or grout is to he applied, capable 
oC developing the required strength and bond. Coating or facings 
pe1mitted and applied to masonry unit surfaces pl"ior to their installa­
tion shall not supersede this re<1uircmc11l. 

(f) Poaitiuning in s,.,.urtur<'. HolJoy,• ina::;onrv units shall· he lai1I 
only in positions as tC'sted fnt' c11111p\ianl"I', · 

(2) CLA\" AND SIJALE 1"1"1TS, Chly and shale units shall be made of 
hul'ned clay or shale or 1nixtu1·es thereof ,,·ith or \\"ithout admixtures. 

(a) Solid units (bril·k). L"nit,.; ;;hall l"t1n[on11 to g-rade S\\' r<'quirt-· 
ments of ASTM C-62 [Ind 51.20 (19)]. 

(b) Hollow u11il:i (tile 1111rl liu/11111· l11·i1·l:). 
I. l.11:.111-liearing unit:->. l"nits for u.-;p i11 lo:ul-l11•ari11g anti 1•xt1·1'io1· 

walls shall conform to grade J.llX l°l'quirvn11·nt:; of A8TM C-:J-t [Ind 
51.~5 (11)], or grade SW re11uii·en1ents of . ..\S'f~J C-fi52 [Ind 51.25 
( 41)]. 

:!. Son-load-hearing units. L"nits for us1~ in nun-load-heal'iug µarli· 
tious shall lie specially m:..1rk1 1l_I a111J shall conform to the requil·C'm<·nls 
of ASTM C-56 [Ind .11.25 (17)]. Such units rnay also hr. used for non­
structural purposes in concrete floor construc.tion. 

:J. L'nits for floor construction. l.'nils for st1·uctul'al use in floor 
construction shall confo1·m to grade FT 1 requirements of AST:\1 
C-57 {Ind 51.25 (18)]. 

(3) CONCRETE UNITS. Concrete units shall b~ 1nade \\'ith portland 
t"t.'n1ent, \\'ater and suitahlC' ininernl aggregates, "·ith or \\"ithout 
adrnixtu1·es. 

(a) ·Solid. a.t:~1'8. 1. Small units (brick). Units shall confol'na to 
grade N requiremei1ts of AST~1 <.:-r1fi [Ind fil.2fJ (16)]. 

H~l»l~r. Jul)", 190 .. , Nv. 2_::J 
. _;- . ·.·•).',:~ .. ~ 
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2. Large units (solid hlock). Units shall conrorm to gracle S re· 
quiI"ements of ASTM C-145 [Ind 61.26 (30)]. 

(b) HnUow unit.Of (lil1u·k,'I.), Units Rhall conrorn1 to gratlr. N rt!fjllin·~ 
ments oC ASTM C-90 [Ind 51.25 (21)]. 

(4) NATURAL STO:"IE. All 11alural building stone fo1· use in 1uaso111·y 
shall be sound and free from loose or friable inclusions, nnd Rhall 
meet the stt"C'ngth and fi1·r l'esistonce t'eqnil-ements for the proposed 
use. Where the cleavage plane of stone units is pronounced, the stOne 
ahaU be laid enly ·on ite natural bed. Stone expoaed to ooil, weather 
or fi·ost action shall be ~uch that the strength and structu1·e of th~ 
stone \\'ill not he affccl1•d \\'hen ~o C'XIHHH~d. 

(5) CAST STONE. Units eo\·erf'd uncle1· thi:; cult'J.,'Ol'Y Ul'P hon1ogp111·· 
ous or foced, dry cast concrete products other than conventional con· 
crete masonry units (hrick or block), but of similar size. 

(a) Crnwpositi<m. Units shall Lle 1na<le \\'ith J>Ortlnnd cement, \\·llt1·1· 
and suitahle mineral aggregalf's, with or \\·ithout admixtures, and 
reinforced if required. 

(b) Sta1aU.ircls. Unit.'i shall hnve a 111inin1un1 l·omprc.~::;i\·e strenJ,:"lh 
of 6;")00 psi and a maximum \\'ater ahsorption of 6% ,,·hen tested as 
2 x 2 inch cylinders or cubes. 

(6) ARCHITECTURAL l'ltl-':('_\ST co:sc1u-:r1-:. Units l'O\'Crcd under this 
l·atego1·y are hon1ogcJleous or faced, \\·ct cast non-load-hearing cen· 
crete products. Load-hruring precast concrete units shall conform to 
the requirements of Ind 63.40, 

(a). Con&positfun, Units shall be 1na<li.? \\·ith 11ortland c1•1nf!11t, ,,·alt'!' 
and suitable aggregates, ,,·ith or \\·ithout admixtures, and reinforced 
as required. 

(b) Standartl.<1, Units shall tonfonn to the rcquirl•nu·nts of Table 
.J:l-1\'. 

'l'AUl.E ri3-I\ . 

. \Hc·urr•~CTl ll.\(, l'Jll--:C'.\!to 0 l' CU~CUl·:Tfo-: l"lll .... IC'.\I, 111-:Ctl"llll·:lll-:\'l'!to 

( 'umpn•M~i.··e Strenictht I 
,\tinimum q•~iJ \\ aln 

_\ 1.-- ·c, Ii ·J1 

t-:.\IH>:ll-'ll ln lreeze-L11110"'· t•yl'll'>< -1. ~.1111 
1e11teriur) "! 

I nd1•·i1luul 

1 

.. \lll.11imum '·, • 

:1.:-1111 Jo> 

_'_':_1~_~_;_r:i_"_' _______ -_i ___ :1_. :i111'_1 -~~.oou __ I _ "' 

l'nri•nsPrutry 
::n11:.i11t"I ,\ir 
:\l11111111m1 1•;1 

" 

t Co111pre11slve stren;.;-th Hhull be tlcte1 n1lned I.I)' 11roct•tlure.s outlined 
In AgTu C-:19 [lnd 6L:!li (l:!)) ur C·4:! (Ind Cil.:!5 (1:1)]. 

(i) G\'PSL':tl l':.;'IT~. Units shall confonn to the requirl'111ents of 
ASTM C-52 [Ind 51.25 (15)]. Gypsum units shall not he used in 
exterior or load-bearing '''alls or locations exposed to frequent or 
continuous wetting. 

(8) Mll!CllLLANEOUS UNITS. See Ind 60.12 for all other potential 
masonry tt11its. 

llhdor1·1 Cr. Jleglster, July, 197 I, So. :!:!3. err. 1-1-75. 

Register, July, 1914, No. :!:.!3 
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.. Ind 53.312 AlorlBr. (1) Gi:Nt:KAL . .i\.Jort:u· as ust!d herein :;hall lw 
considered as a mixture containing cementitious materials us~'l to 
~rmanently bond masonry 01· other structural elements. 

(2) MORTAR FOK Ul'\lT '.\IAStl~RY. (a) Coutpo.-:ilion. Con,·entional 
mortar shall be composed of cen1entitious materials, fine aggregates 
~d \\"&tel'. Suitable admixtures are allO\\"ed. 

(b) Starulards. All niatel'ials ust•d as ing1-e<lients in nrortar when 
delivered to the mixer :d1all confor1n to the requirements outlined 

. " 7~w~ntitious materials. See Ind 53.314. 
2 .. .\ggregates .. .\ggregates shall conform to the follo\\"ing require­

ments and to the requirenlents of . .\STM C-14.i [Ind 51.25 (29)]. 
a. Aggregates 1hall be graded \\'ithin the limits of Table 63-V. 

1'.\111.E ;:;:1-\· 
1'1ASO~ll\" !'o.\.,U l;lt.\IL\TIO~ ltl·:«al'lllt:111::~···s 

No. 4---·----· ---
No. K -· 
Nu. lti. 
No. ao __ _ 
No. &CL ••.. 
So.100.---·--
!'\io. \!00 _____ _ 

----- --- --- --

I 
- ::: -1 

I 

I 
I 

1·1·rn•nl;oi:e 1':1 .... <inl( 

~"tur:1I S11nd !_!1unu~11cture1l--S~~.i-

11111 
\J.·. l11 100 
70 t11 100 
-to tu iii 
Ill to :u, 

•,! t•• 15 

100 
95 Lu lllO 
7U t11 lfMl 
411 .,., 7;, 
:!LI lu 4.0 
Ill to 25. 
II ln 111 

- ---- ---- ------
h. The aggregate shall ha\'e not more 'than 50'/o retained bet,veen 

any 2 consecutive sieves of those listed in Table 53-V, nor more than 
25% between the No. 50 and No. 100 sieves. 

c. If the fineness modulus vnries by more than 0.20 from the value 
as::;umed in selecting proportions for the 1norlar, suitahle adjustments 
shall be n1ade in proportiuns to con1pc11sale fot· the change in grading. 

3. Water. See Ind 53.315. 
4. Admixtures. '\'here n1e-tal ties, anchot·s or reinforcement arc 

imbedded in masonry, chlorjde, nitrate and sulphate base salts or 
materials containing aume shall not he used in masonry constl'uction. 

(c) Requirr1nenf.-;. )lnrt;tr fri1· 111:1:-:onl'r shall cn11fnr1n to the prop~ 
t•rty requircn1ents of Table .·,:1.y1 nncl to the require1nents of ASTl\-1 
C-270 [llut 51.25 (34)] unless otherwise noted in this section. If 
approved laboratory testing is not condul'lcd to i111licate compliance 
\\·ith 1'able 53·\'I, the 1nortar 1nix :;h3ll he rc::;tl'ictt>d to the provisions 
of Tahle 53-Vll. 

\L 
8. ;..:. _____ _ 

•1•.\111.N :.:1~v1 
JIOH'l'.\ll l'llOl'•:ll'FV ll•!•ll: llll!l,IHX'l'S 

,-,,m11r-i\~ 
8trtmir:tht 
\!in. 111~11 

~.;,1k1 

I ."\WI 
;:,u 
;1:111 

\\.11.tl'T 
H.ctentiun 
Min. I', I 

Al• 
l'1111Lenl 

M11ll.1'.,) 

,, ,, 
'·' .. 

0 I 
--;----'---- --~~~~~~--~~-'--~~~~-

t Sec Jud 03.:Li (::}. 

~--;;,.,.. . .: ·: ltegleler, Jul)',_ I :.Ii~. !\o. 
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. r -"' M11r1ar 'l'y1 .. 

! '••n1••11ti1i11u,. ~1al..rials 

I 
.. _____ !l;r.,111•rt!~" '? \'u\11mc1 

l'urtlan•I ( ~l:.i~unrr i 
C'Pm1•nt · l'E"mi>nt l.irn•• 

A1a:r~ult• 
ll.lt'atiuretl in 
a •hunl' I"""" 

r 0 •n•l1li•m1 

,~.~:7:'.M:'!'::::::I 
~-

'i 
'"'l't 1,( tu ~~ 
on•r I~ l" (I~ 
"' 1•r I·~ \,,".!I~ 

l'ot ll'tlll Lhaan 
;!l.,i w.n•I n•1t 
m.,r,.. llmn :1 
tirtws 1111• sum 
,,( 1111• "''J1aratP 
\•.,i111111·.~ nl 
1·1•111m1titiuU." 
111al••rial~. 

,• 

... .,. 

, 

" 
!\.luonry Cement t.lurlar 
'-L -. - -
s. --· 
N •. 
0 ... 

------ - -! 

(3) G\"l'S't''.\t '.\IOKTA.ll. (a) ,..,.f,uulunl.~. (;~·p..;11r11 1nnrtar shall be t"11111-

JlOSl'd of one part of uufihC'r<'<l calcineci nc>al gypr;un1 to not mo1·e than 
:: parts sand by weight, "·ith suflicient \\':Lter added for \\"orkahility, 

(b) U:te restrir.tion'l. Gypsu111 11101-tar :-;hall be usecl oulr \\•ith gyfi· 
:-;u1n tile anci hlock unit~ or a~ firt>proofinir. 

(4) .i\IJ8''.-:LLANl-~01·s ~IOllT.\l(S. (a) lliuh hund Jll111·la1·8. Src SC'l'lio11 

Ind 60.12 for all such n1ol'tar~, glul's and special ndtlitlves. 
(h) s,,ecirU HHe ,norturs. SPP Table il:l-VIII. 

(5) BOND. It i.:s n.~quired 1hat sutli\."icnt bond ltt! de\"eloj1etl tu hol<I 
the masonry assemblage togethe1· and let it act as a single unit. 

N•te1 lnltlal rate ot nh~orpt1on ~f n11u1011ry u11ils 111HI q11antlty uf 
1•111nd11cd nlr ill 1nol'l;1r 1u·o: fa•·to1·s :tff···-lillg- hon•I .-tlren1 .. ;-1h .. 

(Ii) ~lonTAll \'.SE. ).L~:-.ollry ;-;Ii.di lw laid in.tnt1rlar of Liie l)'Jlt'~ li • .:;ti·tl 
in Tahle 53-VllJ . 

'l'_\111.1·: ;;:t-\"111 

MOll'l'.\H I !'ii·: u .. :u1 llll·::H1·::\''l'!'i 

I..'. ind nf .\lasonl'y 

l.nn•l-h,·arin~ or non-loa.tl bearing' 
111;1,.unr)- 111 l"Ontao·t with cnrlll 
.\II othE>r load-bearing 11111.sonry 
."\011-lon•i-bt.)ariug maso111·y in l'~ l,.1·ior · 
u.nd 1·:q1u1u!t1 locations \\'h•!l'<' a hi:.:11 
1lrg1·ee of reaiatance to fro:it 111·tinn i:i 
tlo•Mlred ' 
.\II olher 11011-load-bearl11.~ \\.•I' ... 111111 
1•111·titlons 
l·'il''-·11rnollni,: 
.-.:11t•t·i1.1.I 111a11011rr: 

(i)"JJNUlll PATllllun tile ,,, .. i,1 ..... 1. 
l·'irebri1·k or tllc 
:-'tad~ ur chi11111•·r \\ails 

llh1tur,·: C'r._Hegister, July, 107-t. Xn. 

T:•I"·-~ .,f .\1.,1·1ur l'·•1·111lt1crl 

,\I "r S' ·". :-.: ,.,.. ;.; 

.\I. ~ .... ;-..· 

.\1 ... .;_ ~ "!' () 

~I ~ :ii.:, o or i..:)-l'·"'U111 

t; .. •·11 ... 11111 

l:1•fnu·l"1·,- nlr !'ICtLll1,i:' 
1 "01111,.1.so•d 11[ 11u1·tla111I \°C1ti.·111. 
h>-·h·ai.·d lh11f' 1n1ttr and 
ui.:grf'gnte 

clI. 1-1·-i~. 

Rcgi.slcr. Jul .. \', 1~71, X11. ::::;1 
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Ind 53.313 l'tlaiwnry grout. l\lasonry grout for non-engineered n1a· 
sonry shall be type 1\1, S or N mortar, as used in the construction, 
to which \\"ater is added to produce a consistency for pouring without 
segregation. 

lll•tur1·1 Cr. Reglalt>r, July, 197-1, Xo. :!:!3, etr. 1-1-7a. 
~•tf'1 ~fRRnnr~· ~rolll rur l"t>lnfnn·t>d lllfli<innr)' NIHt.11 1·clllf111111 lo t)u: 

1·1·qllil'f"mc•nll'I of .\~T'.\I C-~it: find :11.:!'.i (.IU)]. 

Ind 53.31-" Ct>m.•ntiliou~ n1alt_oriali-;. (1) Po1rrL.\Xll l'l-:~n:~T. l'orllancl 
.,,, __ ~ cement shall conform to Lhe requirements of . .\STM C-1.:iO [Ind 51.25 

(:Jl)]. 

f2) M . .\~UI'\ltY i.:1-;.'\Jt-:~T. ,\Ja.-;unry ('ellll'llt :-:hull con(onn to th(: 1·c· 

qui~mcnts of ASTM C-91 r1n<1 51.25 (22)]. 

(3) HYVllATt:v Ll~IE. llydl':ited linH• :·hall l·onfor111 to Typt• :..; n·· 
quirements of AST~l C-207 [Ind 51.2;) (:1:1)]. 

(4) Grps1·M. Gyp,;un1 1-\hall <·011fo1"n1 tn th" rr'C]Uirf'nll'lltf'; of AST~r 
C·22 [Ind 51.25 (9)]. 

111,.tur1·1 Cr. Hl•J.:"islt•r .. lu\~·. 1:1;1. Xo. ::::::. 1··cr. 1-1-i5. 

Ind 53.315 Water. \\'atC>r shull hP <'lt•un nnil fr1•P from injul'ious 
an1ounls of oil, acid, alkali, i:;alt, orgunic 1nattcr a11tl other deletel'ious 
~uhstances. 

lll•fer:r1 Cr. Hel{i.lllf·i·, .Jul~·. 1~;4. Xu. ::::::, l·ll'. 1-L-i:i. 

Ind 53.316 Ueinforcing, til'l<i and unchor:-;, (l) Rt:I~l'fllU'IXG BAU~. 
Reinforcing bars shall conform to the i·equirements of • .\S1.'M A·161i 
[Ind 51.25 (6)), A-Gl6 [Ind 51.25 (7)), and A-617 [Ind 51.25 (8)). 

(2) CONTINt"Ol'S JIJJXT 1n:I:'l:FOUL't:~IE:..:T. (a) .lluft1 r;11I, Ties shall 
be fabricated from the equivalent of cold dr&\\"n \\'ire conforming to 
the l't'qui1·ements of AST~I . .\·Fl~ [lnri 51.25 (:J)). 

(h) Contiuy. Ties in 1•xll•ri1n· wall:.; a11tl potcnt1ally \\'el a11•:1.s. shall 
have noncorrodible c1·oss \\·ires for the intended use. Conforn1ance 
\\"ilh Class :3 rcquirenll'lll:"- nf AST.:H .-\-JIG [lnd z:il.25 (-1)] i;; 
acceptable. 

(c) A88einf)ly. Ties :-:hall ('Ollsi:-;t of thC' equivalent or nt Jt~ust 2 
~o. 9 :0tc>1•l \\"·ire 1{3f..:-•' lo11g-it11di11:al win•,.; or r(ul:-i \\"ilh ~o. !I slrc>I wit'" 
~ag-1• c1·oss \\"irrH or rods . .:pa1·1•4\ 11111 fl\ Pl' 1 Ii i11c-l11•1"\ apart alo!IJ.:' ··a,·h 
longitudinal \\·ire or rod <'h•ctric:illy llus.h or liutt \\·1•lc\1•d to tif! lh•· 
outside \\'ires or rods logcthe1· and provi<le nlcchanical honcl. 

(d) Li1nituti01u1. Tics shall b~ of :nu·h 1lin1ensions that Lbey iiro\·iclr• 
the follo\ving: 

1. Overlap of at least (j inches at splices. 
2. Engagement of both adjacent \vythes; out-to-out spacing of side 

rods to be approximately 2 inches less than the total \\'all thickness. 
3. 1'·Iinimum actual l'll\·t•1· o\'er all hut the cross wires or rodi:; of 

~'11 inch clear from nll n1aso11ry unit faces and their joint :;;.urfaet·~. 

(3) lNDl\"IDl'AL Tl~S A~I> ...\NCllOUS. (al .lltt,l'1·irr.l. Tit.'."- and anl'ho.·s 
shall be fabricated fron1 steel, bra:.s, bt·onze 01· other approved mate-

- . nal. See Ind 63.322. (5) (c) I. 1, 
~..:, :~~ (b) Coating, Ties and anchors fo1· use in cxte1·ior \\'UH:s: und 11oten­

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

lWl"l•tcr, Jul;r, 197.j, Ku. :!:!:I 
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coating (hot dip) conf0Tn1ing to the r•·qnire1nents of ASTl\1 A-153 
[Ind 51.25 (5)] is acceptable. 

(c) Li1nitt£tions. Tics and anchors sh::!i be of such a cli1ncusion as 
to engage 1nasonry units a n1ini1nu1u o:: 2 inches on each wythe in 
\\·hich rhe tie is placed and retain a 1nir1:n1u1n actual cover of % inch 
clear fron1 all exposed masonl'y faces ai:d joints. 

HJ.story: Cr. Register, July, 1974, No. :::~:~. eff. 1-1-75. 

Ind 53.32 Design. (1) GENERAL REQL"IREi'rlENTS. Design of plain 
(non-reinforced) masonry shall be based either on the e1npirical 
inethocl and limitations of section Ind 5:3.322 or on a detailed engi­
neering analysis according to the pro,-:.sions of section Ind 53.323. 
Design of reinforced masonry shall be based on the provisions 01' 
section Ind 53.323. 

(2) PRACTICE. All n1asonry shall ·:,e designed 'vith adequate 
strength and proportions to support all :ntencled superi1nposed loads, 
resist all vertical or horizontal loads as required by this code, and 
co1nplr '"ith the fire-resistive construcC·Jn requiren1ents 'Set forth in 
section Ind 61.04. 

History: Cr. Register, Jn\y, 1974, No. ::0~-3, eff. 1-1-75. 

Ind 53.321 Types of masonry. (1) VEXEER, FURRING' AND TRII\L ·ve­
neer, furring and tritu con1prise a faci~g of 'veather-resistant non­
combustible materials securely attache<l to a backing, but not so 
bonded as to exert co111n1on action undtl' load. See section Ind 53.36 
for requirements. 

(2) PANEL \VALL. A panel "\Vall is con1posed of weather resisting 
noncon1bustible large masonry units, 01· small tnasonry units pre­
fabricated into larger asse1ublages, secu!·ely anchored to the fran1ing 
of the structure. 

(3) SINGLE 'VYTHE 'VALL. A single ,,·ythe "'all is one masonry unit 
in thickness and is built of conventional size masonry units. 

(4) TuIULTI-WYTHE WALL. A 1uulti-"'Y;:he \Vall is composed of 2 01' 

n1ore '\'ythes of conventional size inasor:ry units of the san1e or dif­
ferent materials all tied or bonded together. 

(a) Grouted wall. A grouted \Vall is a multi-,vythe wall 'vith all 
spaces between \vythes solidly filled '"i'h masonry grout, as defined 
in section Incl 53.313. · 

(b) Slushed 01· pwrged wall. A slushed or parged wall is a nlulti~ 
,vythe "'all with all spaces between w·ythes non1inally filled \Vith 
1nortar. 

(c) Hollow wall (includes conventfr.-na.l cavity wall). A hol\o'v 
"'all is a multi-"•ythe 'vall with an air space n1aintained bebveen 
'vythes. A 'vater-repellent or 'vater-l'esis!ant insulation lnay be placed 
between ''•ythes. The description of a hollo'v \Vall is deter1ni11ed by 
its no1ninal out-to-out dhnension. 

(5) SPECIAL \VALLS (a) Stacie 01· chi1nney walls. See section Ind 
52.10 and Table 53-VIII for general require1nents. 

(b) Special use walls. See section Ind 53.34 for special require-
1uents. 

Hlwtory: Cr. Register, July, 1974, No. :-:~.3. eff. 1-1-75. 
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Ind 53.322 E1npirical n1ethod of design. (11 STRESSES. (a) Gene1·a.l. 
1. In detern1ining the .stresses in 1nason1·y. the effects of all loads 

and conditions of loadiEg· and the influenc.:: of all forces affecting 
the clesig-n and strength of the several pa~·ts shall be taken into 
account. 

2. When the effects of eccentricity of vertical loads, including loads 
produced by the deflection of floor and roof :Inits, are likely to cause 
tensile stresses in the !nasonry, the n1ason:y shall be designed in 
accordance \Vith the requiren1ents of section Ind 53.323. 

(b) Allowable st/'esses. 1. Con1pressive st?esses. The con1pressivc 
stresses in inasonry shall not exceed the vali.;.es given in Table 53-IX. 

2. Bearing stresses. See Ind 53.34 (3) (b.1. 
3. Co1nposite masonry. In con1posite nlaso:lr:y \Vith different kinds 

or grades of units or inortars, the n1aximun: stress shall not exceed 
the allo\vable stress for the \veakest con1bina:ion of units and n1ortar 
of which the masoury i.:: composed. 

4. Stone flexural 1nen1bers. The 1naxin1u1n allo\vable flexural stress 
for natural stone shall be 1/6 of its inodulu.:: of rupture. 

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

(2) THICKNESS AXD HEIGHT. 

(a) Height of 11u1sonry. The height of a -,,vall is defined for pur· 
poses of 1in1itation as the maxin1u1n vertical distance bet\veen st1~uc· 
tural n1en1bers co111pletc'ty supporting the weight of the \\·all Oi' 

bet\veen the upper such .::upport and the top of the \Vall, \Vhichevel' is 
greater. 

(b) Thickness of load-bearing walls. Tht minimum thickness of 
load-bearing masonry "\Valls shall be at least 12 inches for the upper 
36 feet of their height, and shall be increased 4 inches for the lower 
36 feet or fraction thereof. 'Vhere a masonry load-bearing \Vall is 
nlade up of 2 or n101·e "-'Ythes, the thicknes-5 of the \Vall shall not 
include any wythe less than 4 inches thick. 

(bm) Exceptions to thickness of load-bearing walls [Ind 53.322 
(2) (b)]. 1. Stiffened v:alls. Where single wythe or grouted multi­
wythe masonry load-bearing \Valls composed of units of the same 
material are laterally supported at distances not greater than 12 
feet apart by n1asonry c1·oss\valls or by l'einforced concrete floors, 
they inay be of 12-inch thickness for the \Vhole 72 feet. 

2. Top-story walls. Top-story \Valls may be of 8-inch thickness 
provided that they are 11ot over 12 feet in height and the roof con· 
struction imparts no lateral thrust to the \'i"alls. 

3. One-story walls. In one-story buildings not exceeding 9 feet in 
height, the walls n1ay be of 6-inch thickness provided that the roof 
span does not exceed 18 feet. 

4. Penthouses and rooj structu·res. Masonr:r \valls above the inain 
roof level, 12 feet or less in height, enclosing stairways, nlachinery 
roon1s, shafts or penthouses 1nay be of 8-inch thickness, and may be 
considered as neither increasing· the height no:r requiring any increase 
in the thickness of the masonry belo,v. 

5. Walls of apart11ient bu.ildings. In buildings defined as places of 
abode (Ind 57.001 (2) not including hospitals) not n1ore than 3 

Heglster, July, 1974, !\o. 2~3 
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lliloril'S in heighl, wall:. 1nay In~ uf 8·ira·h thickness when nol O\'er 36 
feet in height and the roof in1parts no horizontal thl'ul'it. 

6, lt'ul/s l1elow yrudt'. Foundation \\'nils shall be ·not less than 8 
inches in thickness nor ll·~s than the thil'kne~x uf the \vall "·hich it 

• 
'supports. When subject to latl'ral pressures, foundation \Valls shall be • 

limited to a height ovel' thit·kncss (hit) 1·atio of 9 und shall also hove 
lateral support from \"e1·tical elen1ents at a xpacing re11uii·ed by Table 
.1::.x . 

. ~er!.:. 'i .• iletal tied hulWu1 wnllH, Hollo\\' walls shall not exceed 36 feet 
in height. The space (c~1\'ity) het\\·een \\•ythes shall be not rnot·e than 
.t incht·s. The backing \\")"lhl' shull be at least as thick as the facing 
\\')'the. \Vlu~n Uoth the f'nci11i: and Im.eking \\'ythes have a thickness 
nf ·I iill'hl's, the height of :'lll·h hollow walls shall not rxeer•d ~4 feet. 

8. ,\/tt .. '111111·11 bu11dl'd liolf11u· u·ul/s. :\ot ullowt~1L 
:\Hit": 1•'111" dl•ll11ilio11 .. r 1 .. i11n11- 11·.111,., . .SPu 11111 .;::.::::1 t-1) (1·). 

!I, Jt11l1l1/1· .'i/1J111• -1t'•1lls. All rulih/i~ stunc walls ;-:hall he -1 i11ch£•S 
thit·k1~r than rcquir1•d in I Ii) :1h0Yl', hut iu 1111 case less than lli inches 
in thickness. Ulhl'J." t.:Xl't·ptio11-; alJo\"e tlo not apply to ruhhlc stone­
walls. 

10. Co1111n1.1it<' wull.'I. \\'alb 1·n11tai11ing cluy ancl eonc1·ctc 111:1sonry 
u11its shull not exceed 48 fl'l'l in hf'ight. 

(c) 1'hic/a1eNN of e.rl1•rior 11u11-/111ul·b<•uri11!1 wull.'l u1ul /Jt1r11.pel."1, 
:Son-load-bearing exterior 111a:-;0111·y \\'alb lll:l)' be 4 inchPs less in 
thicknes.:; than l'equircd fell· load·ln·aring w:1lls [including the t'Xcep· 
lions under (ln11)], but the thil'kness shall not lie le.!'s than 8 inchf';.; 
exl·cpt \\'he1·c ti·iuch \\·all.s an• sp1·cilicully pennitted. 

(cm) Erc<•11tio11s tu thit1:11t'N.'1 11/ 1•rtc1ir1r 11011·lvud·be11l'i11g wulf.-; 
1111d 11arapels (11111 ;j:J.a:i:?-2 l:.!) (l') ]. 1. /11111cl 1ct1l/:;, Pa11vl walls shall 
!JC de:sig11c1l \\'ith sutlicicnt strength und thickness and anchoJ·ed to 
the stJ·ucture so as to i11.su1·p 0Hil·11uat~ support und re:;;istance to wind 
111· ntlit"I" lateral forces. JlatH•l \\'<dis :;hull not !J<' l1·ss than 2 inches 
i11 Ul·tual tliil'knl'SS and th1· rnaxinnnn l'utio of height to thickness 
shu II not exceed 30. 

~. /'u n1111•I u·rill.:. I ':1 ra P• ·l \\-:ii I...; :•ha I J 1111l ''.'\1·1·1·d :1 t i1111·s I h1·i 1· 

thi1·k11t>ss in clear lH•ight. 

ld) ThiC'kllf!iJS uf i11reriur 11u11-lo11d·bt!ari11g ·tvullx (partitio11s). Non­
load-Lea1·i11g intel'ior pal'titio11s shall be not lel'is than 4 inches in 
thil'k111•sx. Where partition;-; d1"'iJ .. p1t•d fur Jutl'J'al su11porl at the top 
•ll"c not in tight eontat·t \\"Ith ut least u :!·hou1· lire-l'esi~tive construc­
tion-at the top, such partitions ~:i11all be not more than 24 tin1e!:i their 
thickness in clea1· height (st'e Ind Ga.:t~2 (3) (a) 3.). 

(3) LATt:RAL SUPPOHT. (a) lle'Juh·f!111e11l."1. All n1usonry shall be 
laterally supported in confol'n1ance \\"ith lhe following': 

1. Exterior walls. Exterior n1asonry \\"alls, whether they he loac.1-
IJearing 01· non-load·Learing, shall Le laterally supported either hori· 
zontally 01· vertically nt i11te1·\•als not exceeding those indicated in 
Table 53-X .. 

H~glstcr, July, 19';-l, No. :l:!3 
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Vt:PT. OP INIJL'STH\', l .. ~mm & llDIAll.' 111-:1.ATIONS '" 
N1r11•·lurnl 

'1'.\Ul.f': :'i:I-.\: 

.'tl.\.Xl.W:l"M HA.TIO ov 1 •. \Tt-:R.\I,),\' I ~s1·1•1•ou·r1o:n Jll·:U.ill'I' OH 
l.ENGTll TO TlllCK~l·!!"!'I Jo'Oll ..\1,1, l•!XTF.UIOll ,,-.\1,1,,,. 

).lun;1r 'l'y1lt' 
T)'pe nf Muunry 

" s I N " 
Single wylh~ walls uf IWli•I unlu ur 11:ro11Lto<I 

wan. ol .Wld unit& ••••••• ______ .•.•. _._ 
.- ... ;.'.· ·"-·" I :?t .. , 

I 
:!U IK 

Slu9hed or parsed wall• ofmolid unit.II_ •.... to '" 
,, l•i. 

Hullow w11.l111t or w:.ill~ ('onLMinini.: hulluw unil.81 ,. ,. I Iii I:! 

t In 1·u1up11ting thf' r1llln fur hollow w1tll:-1, lht• v1dU<' f11r thid•n•·S,; 
... hull h~ the su1n of lilt' 111,111111al 11Lh-k1u·.ss of 1111.• ir1111•r und Olllvr 
\\")'lht'8. 

2. Lo11d-/Jt!nri11u iHleri111· n·ul/.'1, Loatl-h<•aring inll'rior \\'tlils shall 
have lateral supports at either vertical or horizontal intervals not 
exceerlinir 24 ti1nt!S tht• y,•all thicknt'S.!' for l'loliJ rnasonry units and 20 
times the wall thickness for hollow maso1u·y units. 

3. Non-load-bearing inle·riu1· u.•alls (partitions). No_n-load-bearing 
partitions shall have Jaleral su11ports ~lt Pither \'ertical or horizontal 
inte1·vnls not exceeding 30 tirries the thickness of the v.·all. 

4. Special 111asunrv wnll.'f. Exterior n1a.sonry walls having no lateral 
support at the to)l or at the L·nds (fr.ec l'itanding), shall have their 
height limited to 4 limes their thickness. (See Ind 53.322 (2) (c) 2. 
for parapet walls.) Silnilnr interior walls (free standing), shall have 
their height lin1ited to () tiines their thickness. 

(b) Methods of lal('l'ul NllJll'orl. l. (;t•1u•rnl. Lateral support shall 
he pro\'itlcd by cross \\".ill:--, pilaste1·s 01· \'l•t·tical structural 111Pn1hcr,.., 
of suflicient strength to provide tht> l'equi1·cd support \Vhen lhe lin1il· 
ing distunc..-e is measured hol"iznnally; und/or by floors, roofs 01· 

horizontal structural elenll·nts which art• of sufficient f'tl'cngth to 
provid~ the 1·equircd SUJJporl when the lin1iting distance is n1easured 
,·ertically. Provisions shall be n1ade to trnnsfer all lateral forces to 
thr fou1ulation. 

:!. l.i111ifritio11H. \Vh1·11 hod;.unlal sll'Ul'tural 1d1•111l'llh:; an• clPpCncil'cl 
u11u11 for Juterul sup11ot·l, latt•rul :'lllJ!101·t hy v~rtical ele1n('nts shall 
also Ll• provided at inter\·als of nut n1ore than 7~ tin1es the \\·all 
thickness, 

(c) l'ilH:iotlf!1's. A pilu:-iter is a l'cinforccd or nonrcinforccd masonry 
st"ction which is thicker than and integrally bonded or mechanically 
keyed to the adjoining \\·all by alternate course bonding of masonry 
or by the use of pilaster blocks. A mechanically keyed contl'ol joint 
\\'ill be permitted on only one side of a pilaster which is used to pro­
,·ide lateral support. 1'hc 11rojecting portion of the pilaster shall be 
bonded to the wall portion of the pilaster by lapping at lE'ast 50% 
of the units at the inter~ection 01· using special pilastel' units. 

1. All pilasters l'elied upon to pi·ovide lateral support shall not be 
less than 4 inches thicke1· thnn the wo.U suppo1'tec.l not' lc:;s than 1/12 
times the pilaster height. The wi1lth. of J>ilasters shall be not less 
than 16 inches. 

•--'------------------------------------------------------~ 
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2. Where a )lilastcr is nccdl'd lo t•arry a t:OllCl'lllrati·d lua1l f1·0111 a 
flexural element, the least dimension shall be not less than 1/40 ol 
ihe span of such an element and the height of the pilaster shall not 
exceed 12 times the least dimension of the pilaster. 

(d) Piers. A pier is an isolated colun1n ot: masonry. A load-bearing 
wall not bonded at the sides into associated masonry shall be con­
sidered a pier \\'hen its horizontal climension measured at right anglP.s 
to the thickness does not exceetl 4 tin1~s its thickness. 

1. All piers shall have lateral supports so that the verUcal distance 
.. ~ between auch supports does· not exceed 10 times their least dimension 

for single wythe or grouted mal'lonry \\'alls of solid n1asonry units, 
8 times their least din1ension for slusherl or 11al'ged 1nasonry wnllH 
of solid masonry units, and 6 times their least dimension for other 
masonry. 

2. The least din1f'n~inn uf pi1·r:-; t·arrying tlcxu1·al 1nt•111hcr~ :-;hull 
be not less than J/30 of the :-;pan or thr flexural n1<'mhcr~. 

:1. Piers shall be laid in running !Jon<l unless reinforced as l"l1quirt•1l 
for stack bond v.·alls. 

(4) OPENINGS. Unless e\'itkncc is 11rovicled to sho\\· that openiugs 
do not cause lateral stability and stress rcqui1·C'1ncnls to he f'Xceederl, 
the amount of openings in a n1uso111·y \\·all shall not exceed the lin1its 
set fol'th in Table 53-XI. 

'l',\111.F. G:l-X I 
.H.\.\l'.'11·,,. 11 \'l'IO UI·' I, \'l'l·:tt .. \J,f,\' llXSlJl"l'Ull'l'l•!JJ 111-:UHl'I' on r ... ~NtiiTll TO ·rlll('K'l·:ss .. ·on. R\:TEUIOH ,,._,,,,,s 

\\'11'11 orESINGSf 

S1ni:h.• w.1·the WRlls ,,r s·ili•l unit..~ "r 
a:rm.ite•I w11.lls ur ,..,1111 uniLs 

All olher muonry .. ____ . 

.... ::·· ... r ... ::~~-T-"':: ... ,,.r. ":::::::."·" 
! - :~ --- ~~-1 :~ r~·::~.:~~~·"_ 

t Th+~ V•'l'cc11l1q.;·e of opl'lli11~s :-;hall be culcuhtled fol' f'ach lClll lln••O.I 
f•-"el ot wall or portio11 thereof at anY horizontal plane or wnll. See 
'.fH.lile 53-X for oddltlonal restrkllnns whC'n L>·11e "N" or "O" ruortar 
!.'I 11:-!Nl. 

1:-11 Bo:..111:\1:. (al r,'1111111/. All lyp1·....: uf 111a....:0111~· :-;hall hl' ad•·· 
quatcly Londed. 

(b) Longitudinal bond. 1. nunni11g bond. In each wythe of 1uaso111·y, 
not less than 60% of the units in any transverse vc1·tical plane Hhall 
l:q1 the ends of units aho\.l' and lu·lo\v a di:\ta11c1~ not lc~s than 2 
inches or % the height of the unit, \\'hichevcr is greater. Ma90nry 
not lapped as required above will be considered as stack bond and 
shall be reinforced longitu<linally as required in 2. belo\\' for n1asonry 
units laid in stack bond. 

2. Stack bond. In eaeh "·ythe of nlasonry "'it.h units laid in stack 
bond, the masonry shall l>e rcinfor<"ed hy a continuoui:; tie assembly, 
as defined in Incl 53.31fi (~), at vertical inter\•als not excrPiling lG 
inches. For intl'rior non-Joad-l>l·aring p;utilio11s this :-ipaciug nlay I.Jc 
increased to 24 inches. (For load-beal'ing walls, see also Ind 03.34 -
(3) (b) 4.) 

.H.eii:lsh:r, July, 19i•, No. ~:!3 

. ~~ 

60 

• 
• 

• ( 

• 
• 

( 

I 



• (,, 

• 

(~ 

c. 

, 
• 

DEPT. O~' 11\lll'Srlt\, 1. .. 11:01~ & lll'.\l.\N 111·;1...\'l'IONS 1:!1 
~lr1wturl\I 

3. Single ·wythe l'Xtc1·io1· l'OIH'n•tf' lll:l);Ollry \\·alls. Wlif•n units aJ'l~ 
)aid in running bon1l, such masonry wan~ io;hall he 1·cinfor<"f'cl b~· a 
continuous tie asscmhly, as cl1~lint•d in ln<l r1:L:Jl6 (2), ut \'crtit•al 
intervals not exceeding 2-1 inches. 

(c) Transverae borul. In 1nulti-\\·ythe n1asonry, adjaci>nt \\'Ythes 
Khall be bonded "•ith eithel' m1·tal tics or heaclcrs in acco1·dancc ,,·ith 
the follo,ving: 

1. Bonding \\'ith 1nctal ti~s. Atljat'C'nt \\'ythes of n1asonry shall he 
bonded hr .embcdn1ent of 1-ei11fol"Ccn1ent in the horizontal mortar Joints 
\\"ith one of the follon·ing methods: 

a. Continuous tic n:;.sC'Jlliilic~, a:; 1IC'tillf'1I in Intl !):J.:ilG (:?), :-;pac1•cl 
at vertical intervals not exceeding lfi inchcl'i.. 

b. Individual ties, the <'qui\'alt•nt of not Jess than :J/Hi inch dian1c­
ter steel rods, with one tic fi.1· not 1no1 c than C'ilch ,1 1 ~ !'!quare feel 
of \\"all arc>a. Ties in altf'rnntc 1·nurses shall be slaggcretl. The n1axi-
111utn vertical distanfe :-::hall not exceed 18 inches. The maximum 
horizontal <listance shall not 1>.X<Tcd :JG in<·hes. Tic>s hf'nt to rectangu\al' 
:>hape shall be used \\'ith hollow 1naso111·y units. \Vith solid n1asqn1·y 
units, either rectangular ti1•s or ties hcnt to 90 degree nngles, Z 
shaped, to provide hook~ not h•ss than 2 inches long shall be userl. 
In hollow walls, nclditional ties shall be provided at all openings, 
spaced not more than 3 feet npal't aroU;Hl tht! pcrhncter and \\"ithin 
12 inches of the opening. 

2. Bonding \\'ith n1ason1·r hone! unit:-; ( he.iulel's). a. Adjacent \Vythc.-1 
uf nuisoury shall be bontlt!d by ll11• e11ui\'alcnt of n full lu•atler 1·our5e 
overlapping both \\·ythes at lt·ast 3 inches o.n<l spaced at intervals 
not greater than e\·<.>1·y scvf'nlh course. The clear distance bet\\•een 
bond courses shall not eX<'r>l•d lti i111·ht•s for solicl units :u1d ~4 inchl•:-i 
for hollo\V units. One-~eventh of the wull surface shall be header or 
bond units. 

Ii. In ashla1· n1a:-;011r~·, l1,i111\ :-:lu1:0s unifu1111ly tli:'tril•utetl shall Ill' 
providerl to the extent of not Jess than 111';'<. of the al'ea of expo5etl 
race~. 

c. Rubble st.one n1ason1·:.· shall h;.n·1· nut Jes~ than 01u• boud st11111· 
for each 6 square feet of \\"all surface 011 hoth side~. :luch \\•n lls, 
24 inches or less in thirknc>,~:-:. shall huvf' hontl i::toncl"i with a 1nnxi1nu1n 
:<pacing of 3 fl'Cl Y1·1·til·;.dl:.· :ind :J :···1·\ hn1 izonlall~-. 

ti. tlollo\\' walls ~hall not ht· ho11dt"1! with lu·ailct·:-;. 
:\"ute1 Jo"or dt>tln11io11 "r ho1lhJ11· wull.'1, i:11•1• 1111\ ;,;;.:1::1 14) t1·). 

3. IJitnncpted l~ond. \Vhcre a st1·uctural member interrupls a back· 
ing "·ythe such th.al t1·.i111svcrse bond otherwi~c requir~d cannot be 
achieved, the facing \\·ythc :-hall lw bonded to thnt structural 1ne1nber 
as in 1. above. 

(d) Bond a.t inte1·Bert.ion!i and corners, ~faYonry thot changes dit·et!· 
tion, or meets or intPl'!;Ct·t~ other 1nasonry, where dependent fur 
latel'al support, shall bf' houcied hy one of the follo\ving method"': 

1. lfalls laid Bf!}1nratt'ly. Proyit\c joints \\'ith not less than lh<~ 
following: 

a. For load-bearing clc1nenl~, the c11ui\·alc11t of i 11' int·h hy ~' 
inela anchon with ends turnetl u11 not less than 2 incheK and not les:i 
than U·- inches between turnl·d ends, eml~d(!d ettually into each 
adjacent \VD.II :111d spaced not tnorc th11n 2 feet \'ertit·nlly. Whl•l"l! 

1 
U.egi11t.er, Juh·, l~i-4, Nu. 2:!:1 
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thcrP is not sufficient tliil'knl'-;s or rna,.:onry lo <"n1IJC'd such anchors 
properly, equi\·alent anchoragt! shall Ue provided by cross-pins ot 
other means. 

b. For non-load-bea1·ing elements, the equivalent of % inch by 22 
U.S. gage anchors, 8 inchf's or morf' in length, emhf'ddcd equally 
into each adjacent \\"all and !':puced not rnorl' than 16 inches vertically . 

c. When regularly toothed or blocked, the \"ertical spacing of 
anchors required above mny be doubled. 

2. Jl"ai/s laid .'li11111lltu1e-011.~liJ. Provide joints satisfying Ollt-' of the 
following: 
,-e. Lap at least 50% of the units at lhe interaection. 

h. Use rlPtnils \Vhich are c11•signerl lo permit 1lifferf'ntial 111ovrn1L•nt 
at the inteJ"section of i11te1·ior an1l f'Xtcrior- n1asonry, provided such 
<let.ails are consistent "'ith thl' l'('quiremrnts for lateral stability oC 
the masonry. 

(G) ANCHORAGE. (a) Gc11cr11/, All 111asonr)"' dcpendt>nt upon f:lruc· 
tural elements for continuity or Intern] support shall be securely 
anchored lhC'reto in such a n1annl•r as to l'l'Sist all fo1·c<>s, C'Specially 
\Vind and all Jateral for<·es aeting C'ithe1· ill\\'ard or outward. 

(b) Lowl-henring ma.~u1n·u. I. Floor 1u11·J:a,rtlf/I!. 
a. All types of concrete floor systems "·hich bear continuou11ly on 

masonr)' v.·ith concrete to masonry contact mny be considered to pro­
\'ide adequate .lateral support. 

b .• .t\.11 other structural elemC'nts intended to provide lnteral support 
shall be securely anchored to the masonry. 

2. Roof anchorage. Roof l'ltructurcs shall be s<'curely an('hOl"f'd to 
load-bearing masonry \\"ith the equivalent of at least ~~-inch diameter 
bolt.s spaced not more than G ff'et on centf'r and en1hedded in the 
masonry according to one of the follo\ving methods: 

a. A steel plate having a mini1n11rn surface area of 6 square inches 
~"curely attaL·hed to the hf'ad of t•neh bolt and cnmpletf'lr f'mhethlf•d 
iu th1• n1a:o;unry at least 12 i11l'l1f'l'i, 

h. A continuous hond benm thf' equival~nt of not Je:-;s than 8·inch 
lintel (bond beam) blocks ,,·ith :.! l'1H1tinuouR No. 4 bars embedded in 
2,;jOQ psi eon('l'ete fill p1·0,·ide<l at the top of the n1asonr~·. The bolts 
~hall b(' embedded at leilst <i inchPs anrl hook beneath the longitudinal 
r"'inforcement. 

(1•J }~'Jf1•riri1· J111.11-/11111(-l111fri11!/ 11111.~1111/'!f, 1 ... l111·/u11·11111· n( 111u~11111fJ 
to llH' Nlr1u•l111·11l fr11111,,11·11ri,·. \\'hl·rr 111aso11ry is dl·111•11olt•nt upon th1· 
strueturnl Iran1e\\0ork fol· lat<'nil support or truns111is:-:ion of late1·al 
loads, such masonry shall hr anrhored. on at least 2 opposite sidex 
or its pPri1neter to the fran1ework, \\'ith the equivalf!nt of a one-inch 
\\'idc by 1,.H,-inch thick anchor ior ea<·h 12 :-;qua re feet of wall surface, 
e1nbedded at least 8 inches into the rnasonry, and spaced not more 
than 36 inches on center. \Vedging \\'ill not be con~illercd as an 
equivalent method. 

2. Allchoruge of JH111f'I 11·11lls :>111sp1·111/l•il Jr11111 1l1t• ~tr1u·f,)1rul f,.,u11e­

,,,.urk. Extel'io1· p1·efabrkate1l 111asonry asscrnhlage;; und other elcnH!lltR 
larger than con,·entional size n1aso11ry units shall he anchored to their 
\\'eight supports \\'ith the ,_.qui,·alent of ~" inch nlinimum diameter 
stainless steel bolts or ~-i inch minimum diameter co1Tosion resistant 
)>lated steel bolts. 

• 
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(d) lntcrfur 711nt-l1111d-lu'n1·i,, 11 11111s11lll"fJ. \\'hen• 111:1·:n•11·y h: 1li·­
pC'ndent upon the structu1·:1l frame\\·ork for lateral suppurl, su~·h ma­
BOnry shall be anchoretl \\·ith the equivalent of a t\exible 3/16 inch 
diameter anchor for each l~ square ft-et of "·nil surface, embedded 
at least 4 inches into the mnsonry, and ~paced nut more than 48 
inches on center, Wl'dging 1nay he used· tu anchor the top of- a 
muon1-y partition to its top horizontal ~upport. 

(i) JotNTIXO. Joints t:nn111lt>tl:'it1ratt• with lutf~1·al sluOility r"q11ir1·­

ments shall be installrtl 1n all t~xterior 1nusonry lo allo"· fo1· ex11el'ted 
l'J"OY.'th of clay products and shrinkage of concrete products. 

(a) Vf'1·rirfll j11;11ri11r1. \'f•rtiC'al t•ontrol jointP: shall b,• 11rnvidrd t't :1 
~pacing in com1>liance \\·ith Table 5:J-XIJ. 

:\"OtP1 To H.l'l'Ol11Jllil"h th•· intcn•ii·d pUl'f•ll/'11', J••intM l'lhonld lw l111·llll•d 
:IL rrili<-nl \O<'lllinn,.; ... 11,.)1 :1" lhlll 11n1 l1111i!•·•I In) 1·hall .... C/'I iu lniilililll-:' 
lu•ii.rhl,., 1·h:it1i.:•·l'I 111 f1"a111iug- :<\:<\1·n1"'. ,- .. 11111111!< huilt 1111•1 •·:>.t•·1·i11r \\'Ulls. 
111ajn1" \n1ll n111•11i111o!·s Hiid d1.1i1c·1·,.; 111 111at•-rial:< 

'l'\Jll.1·: :t.:1-\11 

\I\ \l\11 ,, SI',,.,,,; 01· l·:'-'1'1-:IClllll ,, \S0,11\ c·n.\'l'llOI .• 101_, ...... 
111·:'1'\\ I·:•·::\. _,111·::-·1:n \l:\.t;u 1:'\11s-;· 11··1-:1·:·1·1 

l,•1a•li1111: C ·onditiun" 

1,.1J•l-heurin1L. _. 

I 
Cla)' unit..,. 
Cont•retl" 11nit.'I 

;-.;11n·l•lM•l-be11rinK walbi C 'Jay 11nlL'I 
Con<"rtotl" unit.." 

---------- ----
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t Jointing requirPd la a 111inirnu1n and i.~ 1111l lt1te11dt>tl In pn•\-t>lll. 
n1inor cracking, The dl:<ta111·f":< 1.d\·1·11 for 111a'\i11111m l'IJUH'llU.1: n( Jniuts 
ar-e for a l'llnA·le wull pln11 .. Fnr • u111pnsile walls, th•• 111axi111u111 s1nn:i11g 
of JointtJ shall be lfO\'•'l'IJeii Ii)" lh,· 11111.;ionry 1n1tterial l)'J>c usPd In tht' 
exterior wythe. 

(b) Hori::oulal joi11fi11JJ. \\'h1•1·e :-:up1101·t,; l"Uc·h a.-: :;helf ;111).\·les or 
plates are required to carry the weight of masonry above the founcln· 
tion level [see Ind 63.322 (2) (a) and Ind 53.36 (4) (b)], a pre8'ure­
n•lif'Ying joint !'hail h1• pro\·id1·d l1t't\\·1·P11 lhP :-;:truetunil support :ind 
any nlasonry \\•hil'h o<"c:ur:-: l11•lo\\· lhi:-: lf'\·t·l. Th<' joint ,,.itlth shall lw 
such as to prC'Yent any lond being- lrnnsnlittC'd from thl• i:;upport l1J 
any element directly helo"·· All mortar and rigid materials shall h~ 
ke11t out of this joint. This type of joint shall he provided D.t all such 
8Upports in a concrete frame structure \\0 herl' clay masonry is cxposr.tl 
to the \\"eather. 

Hl•tor:r1 Cr. ltegisler, Jul>-, Hl7-I, Xo. ~23, eff. 1-1-iii. 

' . Ind 53.323 Engineered:masonry. (1) Df':f'ISITION. Engineea"f!d ma~ 
sonry means design of plain or reinforced masonry based on an engi­
neering analysis. 

(2) REQVIRE:\H~:"TS. Cnl(·ulations 01· other substantiating data to 
justify a reduction in requil'emf'nts shall be submitted for all items 
in conOict with sections Ind 6:t.:!22, 5.'J.33 or 53.34. 

X•t•r It "'Ill be lhe practil'e nf lht! det111.rtn1cnt to approvr tlf'11l.r11~ 
in 1.•1111fn1·11111.n1· .. n·ilh tht! following: Cl) l'ley and shah~ uult11-"Duihll11i-:-

HcG"iBlcr, July, 1~1-1. Xu. :!:!:! 
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c·, .. 1~· Hrq11ire1111:11l!I rnr EllJ.:int·••ro:d J]l'it !;: f.lnsonry," .Slruct111·11l l"\11,· 
f'l'oduct.A Institute (no\v J.;nuwn as Hrick lnstilutc of AmP.r11•n), 17;.u 
Olrl :\f1•01lo\v Road, ?ol•·Lean. Virginia :!:!101 (Augu11l 1969): (2) concrl'tc 
unil"a-··s11eclHcallon11 tor the Jlcf!l,i.:-n nnrl Construction or J.oa1l•Br>llrlnu 

. .it-··Concrete Masonry."' National Concrete l\fasonry AaaoClallon, P. 0, Uox 
9185, Ro11slyn Station, Arlini:ton, Vlr~ini.R. :!:?209 (19711); (3) <'1111.t Rinn" 
"1111 nrrhitecturnl µrer:l.'11 ("nn,.r1·I·~ u1111.'1-''J11•>1i1-:n or l'rP•':Ll'll 1°11111·1T!to· 
\\'nll l'n1wlH," Tlll~ Sn. 1i:.i-..i1;, .ll'/ J111ff1111I, Jnl:v J!lil tulsu 1wP >1•·•·•1"11 
Ind :i:l.411); and (4) 111anilard.s or &C'ccpted engineering pracller. 111·ovldrd 

,,. 11ropo11ed materla.h1 are in s11rcessf11l slmllar use or proven by teat to 
hP adequate. 

(3) Lt?itlTATIONS. \\'ht>l'e 1le~i~11 hy en1ii11f•e1·i11g· analysis is ha~U!fl 
.. . upon material of a higher grade or a superior wOrkmanship than is 

-:·;:., ·~'. fc~· generally provided in accepted practice, it must be clearly established 
to the satisfaction of th" tlepartment hy te1't n1· other evidence that 
!"\llCh quality exists and \\·ill only he {'mployed under special inspection 
or field testing, 

lll11tor,-: Cr. H.ei;::-lslt>r, ,/ul.\·. 1~1-;1. ~". ;!:!:l. ,.ff. 1-1-;;;. 

Ind 53.33 C.Onstruct ion. ( 1) P1n:cA1·r1o;s-s. S<'e the requi renicnts of 
\Vis. Adm. Code chaptel' Incl 3;""1-Safcty in Construction. 

(2) COLD \\'EATllElt \\'Ol:t\. A!lt·qu~1t1~ l'Old w1.:ath1~r •'•Hlstrut·tion and 
11rotection provi~ions shall Ii(• takt'n to pr<'vent masonry from bein~ 
rlamage<l by freezing. 

Xote1 It will be the prat•th·~ of the llepa.rt1ne11L to accept co11fon11n111·•! 
with ' 0 fl(lcom1nended PrA.ctk1•11 f.ir Colet \Vt>alhrr !\lnnonn· ('n1u<1ru,.. 
lion," l11ternatlonnl ~lu.o;onry l 1111 u ." l r y All-\\'(':Llher Council. 1 ~1-;11 
1Avallabie from lnternntlonal :\ln;iour;.· ln:i.til11te, 8:!:1 15th Strc:el X\\·. 
\\'a.shington. D. C, 20005.) 

(3) WoRKMASSlllP rnn 1.11,\n·1n:.\1tl:"'G \l.\SOXHY 

(a) The maximum thicknrss of a morlur joint shall be 1h: inch. 
(h) Except for head joints used for \Vf'P.P holes and ventilation, 

solid masonry units shall lir laid ~o as to achieve full h<':irl and hPd 
joints. 

(e) Hollo\\· masonry units :-;ha.II he laid , .. ·ith full head joints and 
full hC'd joints under thf' full hraring nr<'ns of the face shell~ (and 
und1~r \\'rhs where th<' n1ljat'Pllt l'f'lb. arc lo lw lill.cd with grout). 

(4) CLEANING. Chcn1if'al ch·anini.r ngl"nts :-ihnll he pl'l'\'~ntt>d f1·0111 
harming the metal reinro1T1•n11•nl 1,f ~truC'turnl (•on1ponf'nts. 

llh1tor.)·1 Lr. Begislo•r, Jul)'. Hl-;I. '.'\o. ~;!::. tiff. 1-1--;j. 

lnrl ;)4.34 ~Ii!oil't•ll111H'1111~ dt·~i~n·c-1111:--trul"linu 1lt•tailt1. (I) S1'1:1·1 \I. 

I:•+: \VAl.J.S. (a) flolf•llf' w111/.". 
I. In 1•xt1•rior hol11n\· ,,·all~. ~uitahh· lla:-;hing shall 111• iuslallt•tl al 

tht• hultnm of lhe ca\'ily ~n a~ lo tll'ai11 any \\'ater oUl\\'arcl. 
2. Open vertical joints ut· \\'eep holes of % inch minimum diamet1~r 

shall be provided in the facing just above the flashing at a horizontal 
~pacing not exceeding 3 fC'ct. 

(b) Pampet u•alls. !. See Incl ol.02 (12) for requi1'ements of 
parapet walls. 

2. When roof drains are needed lo remove precipitation and are tho 
sole means of \\"&ter Pscape, there shall be placed in all parapet \\'alh; 
scuppers or relief openings lo pi'event overloading of the roof. 

(c) Retaining u11tll.~. Th<' to!1.s of exJlo:-;cd l'l"LDininK \\·i1lls shall b~! 
coped \\"ith noncombustible "·catherproof 1naterial. 

(d) Reus~ of eziNti11g u~illx. Existing n1asonry n1ay Lie used in the 
alteration of extenaion of a structure, provided that under the ne"· 

Hcgl11ler, July, 19i4, No. 2:!J 
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condition& imposed it mecls the requil'l.!mcnts of this code Ol' is made 
so hy reasonable repairs. 

(2) CHANGES JN THICKNESS OR PL.-\.NE. (a) lVont-•ertiral Vian<·~. 
Details and techniques for all masonry to be inatu.llcd in a nonvertical 
plane shall be submitted to the department for approval. 

(b) Thielmeu change req11iret1u•nts. Whe1·e hollow walls or wallH 
of hollo'v masonry units change in thickness, a course of solid ma· 
sonry, concrete~filled hollo\\' units or a continuous bearing element 
shall be interposed between the thicker and thinner aections. 

(c) Increase in tldck'IUss, incl1ulinu t'Mbel1t. The thickness of 
maso11ry shaH not be incrr.n~ccl (in the upward direction), except for 
corbels as follO\\'B: 

1. The maximum horizontal projection o[ a corbel frnm the face 
of the '\'all from \\'hich it projects flhall not exceed 11.s the thickness 
of the '"all. 

2. The maxi1num projf'1·tion of a masonry unit shall not exceed 1.6 
the height of the unit nor %1 its hed depth. 

(d) Vn.n"ation in tlii<'kness (<'l1nseR nntl ret·e~Hf's). Wnlls shall not 
be Iese than' their required thickness bet\veen horizontal lateral 1up· 
ports except \\'here permitted for chases and recesses as follows: 

1. Chases or recesses shall not be made in load-bearing walls 8 
inches or less in thickness. Pipes, ducts, conduits or similar noncom­
huRtible items may he installed in cores of hollo\\' units. 

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

3. The maximum depth of any chase or recess shall not exceed Ml 
the thicknes1 of the wall. 

4. The length along the \Vall of any chase or recess shall not exceed 
4 feet. 

6. The clear distance hetl,·een chases and recesses or each other 
shall not be less than 4 times the v.rall thickness. 

6. Any chase or recess in conflict "'ith the pre\'ious requirements 
shall be considered as an opening (see Ind 53.34 (3) (a) 4.). 

7. No chase or recess shall reduce the thickness of material below 
the minimum required for fire \\'alls, fire division, fire partitions or 
lire protecti\'e co\'ering of stl'ucturnl n1t.'mhers. 

(e) Protection. In 11uLi:o11ry l'XJ1osed to thl' wt•ather, 1)ockets or 
cl'cvicea in which \\'ater may accumulate shall be avoided or protected 
to prevent damage. 

(3) BEAlllNG. (a) Wciyltt "''l'P••·t of 111a11on1'1/. 
1. General flquirc-uients. The bearing suppo1·t for all n1asonry ahnll 

l>e of noncombustible material and have lateral stability. 
I. ProjecWms. The projection of a wall beyond the edge of a sup· 

porting member other than masonry, such as a shelf angle or edge 
of a beam, shall not excet>d 1 J,4 inches, unless at least % the mass 
of the wythe of masonry involved is located directly over the load· 
canying member. 

3. Sl .. lf anglea. See Ind 53.322 (7) (b) . 
4.. Openings. The masonry above openings shall be adel1uately sup· 

11orted. The bearing length of' structural elements "·hich support the 

Regll'lter, July, 19i4, No. :!:!3 
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n1a~onry abo\"e the opening ~hull be not (C'SS lhan 4 inches. The hPar­
ing stresses at these locations shall not exceed those ullo,,·ed in Ind 
63.322 (1). 

(b) ,Bearing un maxo11/"y, Rf'aring stl"f'S."P~ in 1nn.Sl)n1·y shall not 
exceed those specified in Ind ;j;J.322 (1). FIC'xural members shall ha,·e 
hearing details that allo\\· rotation at their support,s without causing 
local failures. 

J. Concentrated loads. Deams, girders, trusses, joists and other 
members causing concentrated louds shall bear a minimum of 3 inches . _.;;,,- ~, i' -lengt)i in the direction of span upon at least one of the following: 
~~a. Con~~ete beam. The equivalC'nt of a nominally reinforcNI 2,fiOO 

psi concrete heam 8 inches in height. 

"f~?.~. 

~~',·,·:'' 

h. Solid masonry. At leagt 8 inches in height of masonry compo!icd 
of solid units. 

C. Metal plate. A. metal plate of sufficient thickness and size lo 
safely distribute the load to rnasonl'y units. For piers and column!', 
the bearing plate shall not rxcced fiOt;f.. of .the c1·o!'s-sectionnl arra 
of the pier or column and the resultant reaction of all vertical an~I 
horizontal loads shall fall "·ithin thC' middle third of the member, 

d. Bond beam. The bond bean1 shall be the equivalent of not le.ss 
than 8ainch lintel (bond bean1) hlocks \\1ith 2 No. 4 bar!J E'n1hedcleil 
in 2,50tf f)Si concreU• lill. The loads shall hear on the concrete fill. 

2. Continuous loads. Joi.qts, ll'us:;es and bean1s other than \voocl 
[for \l'ood, see Ind 53.G3 (4)], :-:.pace1l 4 feet or less on center and 40 
feet in span, slabs 01· othc1· 1nen1l>c1·:-;. causing_ continuous loads shall 
be transmitted to masonry with u n1ini111un1 beal'ing lenAth of 3 inches 
upon solicl masonr)' at ll'a:'t 2 1 :i i111·he~ in height, or as inclit•ated for 
cont·entrated loads. 

3. Multiawythe \\0all11. Tie~ J'l'{}Uiretl for transverse bond shall be 
installed jn the first horizontal 111ortar joint bC'low the l'C'«JUirt>d IU'~1n1, 
,-;tJJid n1ason1·y 01· n1etal plal1', 

4. Stack bond walls, Concent1·ated loads shall !Je distrihuteci into 
1nasnn1·r laid in stack hu111\ h\• a t•oncrelC' bean1 01· bond beam (as 
Jefined in l. above). Fo1· n1a~

0

0111·~· of .solid units, ~ iulclitional l'O"'s 

of a continuous tie asse1nhly [ag clf'lillC'tl in Ind 5:~.3l(j (2)] n1ny be 
\l,'lflr\ instr:::ul or a 1'01\("J't'h• !11·:1111 01' lu111rl lll':lln . 

. -,, ~upport of \\·ood llonr n11•111h1·r:-:. 

a. Where a wood stl'urtural 1nt•111h'-'1· i:> huried in llli.l:>onry for .suv­
port, it shall be li1·ccut or n srl f l'f'h!asing df'vice shall be used. 

b. \\'here the end of a "·ood st;·uctural nH•niher ii:; built into an 
extel"iOr "''B;ll, a ~2-inch nil· space shali be 11rovidcd at the sides, top 
and end of auc:h member. 

(4) JOINTING. See Ind 53.32:! (7) for jointing. 

(5) BoLTS AND ANCHORS. The allo"·able shear on steel holts and 
anchors shall not exceed tht' values given in Table 53-Xlll. 

Hl•tor,·1 Cr. Rtigi•ter, July, 1!17-t. X'o. ::::a. t>IT. 1-1-75. 

Jnd 53.35 'l"ests. (J) GB~t-:1t.i.L. All 1n:.isu1n·y 1natcrju]s shall meet 
t.he requirernents of Hert ion Intl f.l:i.:Jl, and the tlepartnrent may re-­
quire submittal of test data, at any time, lo sho"· <'onformity. 

H••i;:i1<t~r. July, l9i-t, No. !!23 

• 
• 

• 

• 
• 

( 



• • 

• 0 

• 

• ( 

c 

• 
:.:.•. 

llt:PT. OF INIHcSTliY, LAllOlt & Hl'~t,\!'i REL,\TION~ 75 
:-:t l'U<."llll'lll 

••• _, ...... : ~1-'-111 

Al.l.O\\'AHI.•: "llE.\11 ns 1101.1·~ ASU ,\Xt:llOH!ll 

Hull ur .\11t·hol' l•inn1t•lt'1· 
(I lldlt'N) 

Gr11lwJ1111•111'j· 
( lr11·h~~) 

.\llo\\'11.l1lt• l'Oll'llr 
1 l'11111uh1' 

~ill 
~I II 
;'ijO 
'j';",11 

;, 11011 
ti 1:;1111 

IX.in 

i Ilnlt . ..; a/Id /lllt'h11rs ,..h:1ll l1t• .~r•liJl,\' 1·1111n·411l1·d i11 111unn1• 11r J;"l'Olll. 

(~) SA:\IPJ.ISr; .-\='I• TESTIXG. The Sl')CCtion and constl'uction of all 
test specinu•ns shall confonn to standanl test Jll'oceilurrs ancl shall 
lie truly l'epresentati\·e of the n1atcrial:-:, \\'01·kn1unship :11111 details to 
he 1101·1nullr applied ill Jll'acticl'. 

(3) STA?\DAilDS. The t1•sting of all 1na.-:011ry ~hall he in accol'dancc 
\\'ith 'fable 53-XIV. 

'l'.\111.1·~ A:l-'-1\' 

!"'1'-\.\"U.\111> ,ll·:TllOU"' 01·' "'\.111'1,l.'\f; \:'\U 'l'E~Tl.'\(0 

---·-------- -....:==:=~=-.:-

l'l1&!!8ilh•11tlnn I )lt'nl 
- ··--r-- - . 

ll<1-'" Muteri11I~ ..... l'ortlantl I "to1ucu1 
Masunry ( ·ennml 
Hv1lrat1>rl l.i111l' 
li)-1,,um 
A1ui:reg11t .. 

I 

I 
ASTM Teat Methot.I 

Includinw: lnol 5l.:!5 lN'o.) 

(_' 15Ut31) 
('YI Cl:.!.I 
t• :!.)tlO), t' 51iil-ll, (" 110 :!:11 
(' -1111:1;,, (' -ii:!t:J."J 
C 1441:.!YJ 

Moruir -·-- ·---· 

•JI 

Mortar C :!iUf•:HJ 

C 
0

lay an.J Shah, I 
( 

0 urwr.,tl' . _ - I 
~.w.tUflj,I .Sto11t' - . : . 
CIUlt St•mt.-
i\rrh. !'rt'<·''' 4 ·,.11,·r.·h· 

~ta .. unry l'.11il,i (' lii(:!U/, (' ll:!t:!li) 
C l40ff!:!K) 
C Yic:/:3), C 99l24J, C 1701:1:!1, t' tilili!-12l 
(' 4:!11:11, c 971:!3) 
t' :HI l:!I, C 1:!<1:11, (' 9";".:!:11, t" 1;;; :1 1;. 

t •. fj;J1:!~l 1 li)l''"Jll\ 1· 

. 1<: ';:!1-1111, J.: H~l1f11), 1-: 44i1j4) 
I 

t Mortar In the tlelct, te.,ll'd iu tl luhol"UtOI")', shnll ll'"l at lf'U.il s:;r; 
or the 1ninln1u111 1•0111111·t·>1111\"t' stre11.i.:·111 ri>quirt!d, Juul the th•ld 111<H 0 lJt.r 
\\-111 .sl'1·v~ a1t the lin=d hil.-11:1 f111· 111111·1ar 1q1provu.I. \Vhen 111urta1· ix not· 
1•1u111>rli11111•d U.Cl:unliu,.;· lu li111il11linllH of 'l'u.hle {"i:l-VJI, 111urlar 11h11ll lw 
pcrJ01llc111ly tested by an i11111u1·tilll lt'sllng laboratory. U.eaull11 of such 
required testing ahe.11 bl' submiltt'd as ~\"idi:!nce of l"onforn1il)•, '\\·hen 
rt>que.itted by lhe department, 

-;t T.)"l•ic:u.I hollu\v l11u.d-bt>nril1J-:" c·•111cr•·tt>1 maaonr~· 11111111 1thall h1> 
Initially teated for l·o1upli1111Pt?: tlu·reafl1•r lll•:lodlc· h•,!ning 11111~· he 
1·""1111li-ed as directed by 111,. t1epartr11enl. ~1t111phnl-f shnll hl' doti.· 1111ly 
IJ\• the departn1ent or 11.t uuthol'ii-.t•d 11ue1u11. The ti111e and 11hi1·1• or 
:oiiunpling wlll be at thP diN•·rellon of the departnlf'lll. 

:'\lllt": _.\ l°°'"l'Ol"ll Of iHillttl l1·Hl lllH( sllltSt"(jllt~lll .sJIOl 1•1lo•1•Ji11 Will hf' 
l•1·pt /Jy Lht! dtc"jJarlln!O'lll. 

( 4) SPECIAL TESTS. 

(a) Fire tests. See section Ind 51.04. 

Rf't.:i.'llt•r, Juh·. 19~ I, Xu. 22~ 
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(b) Lt11ul tests. Whenevct· Lht"fl' i.:1 .r<•:1.sonable th)ubt as to the sta­
bility or structural safety of a com11letc1t structW'e or iUll't thereof. 
the department may require a k>ad test on the building or pot·tioa 
of the structure in question. 

lu.terF• Cr. Reg.tster, July, l9i.f., No. :!:!.3, err. 1-1-'i~. 

Ind 53.3' V•Rffr, farring and trim. (1) Gl:NEKAL Veneer, f'urrinr 
and t1·im as used in this section refers to a facing of wcather·resistant 
uanmmhuatibla maleria1" secw-ely attached to " hacki111r. but not so 

""'· .;·,'.\':-.~: :bended as to exert common action under load. 
(a) y....,,..... MiaH nut lw ........m..m as p:rrt-af the """""'1'T '"'"" 

computing strength 01· required thickness. 
(b) v ....... r shall llOt be a.•........i as sup,...rtillll' ...,. load otlier 

than its own \\"eight. 

t2) l{ATERIAL HEQU1w;J1.n:!\n;.. (a.) Geut·nil. See ~lion Ind 53.31 
fur typit·nl requirements of common ma.aonry mate1;a1s. 

(l.i) Tile un.d tr·n·~ottu. Such unit$ :;h:ill he frost-proof and not 
n1on~ than 288 square inches in area. 

(3) THICKNESS. No materials used for venPer shall have :i. thick­
l\f'S& }fl,11. than the 1"&1.ues listed in Table :i:l-XV. 

T.\Bl.t: ~-:.:\.' 

ll.U>L•L \I 'l:.lW~.._'.\li!.."iS OF \ l•:...."i:•:Ells 

--=--1- -l~l:;irnt~:1~A1~l:ll ~1'-1~~~~:~~~ 
( Inche.11) 

------------------

o-~-~--=~=~--=~~-·-==--=---- ~____:_::-

).latertal 

1 'I a y Brick 01· 1.'He --------------------- r 
1 'oncrete llaaoury l"11i1s ---------------­

S111.l"ral Stone -----------------
1 ·:l ... t ~Hon~ ----------------- -----------
_\ n·hittH·l u ral l'l"l••·n:ll 1',.JL,·r.·11· --------­
llurlill!' :dla!Js ---------------- -·-------
:O:lnl(' -------------------------
-\ 1·1·h i l~~tu ral Tcrt·lL-•·O llu - __ -- - ----. -- - -
,· .. n1111lc Vt>llt>l"l'-lll!'cha.11i1·a1 _\H• 1101:1:,::1• 
1·.,1·1u11h; \"et11'l'r~Adheslon .\111-hurai.::1· __ 
.\:otbealoa'Cftl1ent Boa.rda -------------­
_\l11111lnu111 Cl1:1J)bt1urd Sidi11g.-
.\l1·lal---4:orro.'liu11 He.-ii~lltlol ___ --------
:-'111,···11 :11111 J·:)i l••l'i111· I 'ln::r•-• 

'" '" n. 
11..f& 

% 

'" \lo 
.U.:!-1 
.01-HI 
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t4-) BEAIUNG AND BAl'KlXG Sl'Pl'Oll.TS. (11) Bearing and backing 
dGJ)flOl'ts :Jhall be weather- rPsistant and shaU Jtrovide- sullcNlllt 
strength and stability to adcquatuly sup(lorl the veneer. 

(b} Masonry \'eneer l'M inehrs or greater in thickness ahall be 
ouppoTled by •belf _. .. 01· other equivalent weight suppoirla. The 
spacing betY1-een sut"h supports !-!hall not t.•xt·eed 18 fret vertimlly 
\\"hen the veneer hi mort!' than :10 feet above grade. 

(5) A1T.&CllMENT. (a) Ge11•ral. All voneen, suppo1ta awl attadi­
ments ahall be eapable of i·esisting a ho1·izontal force eqtlBI to the 
\Vind loads specified in seetion Ind 53.12. Attarhment shnll be accom· 
pliahed by mechanicm methoWI or adhesion. 

· ·' .- - .,_ (b) Atia.hmnl bit. •irchanieal method.. All lllldlon shall be cor­
rosion-resiatant. 

-{~~\~··-~~-:t~\:~:-'~~--~-~~~-:f~~-.r 
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1. Veneer of conventional :-iizc masonry units tone square fool or 
lt>ss). Such Vt?neer shall be securely atta<·hed lo its bucking by u11<·hors 
the equivalent of 22 U.S. gage co1·rugated sheet steel % inch wide 
with at least one such tie located in every i square feet of \Vall. 

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 diameU.•r bolts in accordance with either 
of the follo..,dng: 

a. Each uni.t . .in~-,,idually anchored to the aupporting framework 
"·ith at least 3 anchors. 

h. lnrlivirlual units don·l·le1l lo c~tch other at all horizontal joints 
and ancho1-ed to the backing at all horizontal and vel'tical joints so 
that one anchor is provided for every 6 square feet or \\•all surface. 

:t VPneer of n1etal. Exterio1· n1C'tal vPneer shall be S{'CUrcly attached 
lo its backing or suppol'ting fran1ework with the equivalent of. wire 
of at least No. 9 steel \\'ire gage spncetl not more than 24 inches 
apart both horizontally aiul vertically. Witlcr :;pacing \\'hc>re proved 
a<lequnte may be used \\'hen units exceed 4 square feet in area, pro· 
\'i<led there al'e at least 4 pl·o11er attachments per unit. 

(c) AttaelLment by adhesion. Veneer one inch or less in thickness 
may be cemented to a masonry or concrete wall or to exterior portland 
cement plastrr on high rih galvanizC'd metal lath \\•ith an adhesivC', 
pro\·i<led that the bond is :-:ufficient to withstand a shearing stress of 
:JO psi after curing for 28 days. Individual units eo attached shall not 
exceed 30 inches in any one dimension nor have more than 540 square 
inches of race area. 

(li) JOINTING. Pressure-relieving joints com1nensurate \\'ith lateral 
stability requirements shall be provided both horizontally and vcrti· 
rally whPre needed to compensate fur differential movement bet\\·een 
\"Pllcer an<l backing or fran1<>. S1·e al:-:o Ind Ga.322 (7). 

(7) GROUNDING. Metal veneers fastened to supporting elements 
which are not a part of the ground('cl mPtal fra1ning of a building 
:-=hull be etfl'rti\'ely grounllPci. 

111 .. eorr1 Cr. H.egi.eter, Julr. 1974i, No. :l:!!J, ett. 1-1-75. 

l'O:\l'I<ETE 

Ind 53.-10 Concrete l't•quirL•lnents. (1) GBNERAL. The design an<l 
construction of structure.; in concrete of cast-in-place or precast 
construction, plain, reinforced or prestressed 1hal1 conform to the 
rules and principles of thC' follo\\·ing standards: 

(a) ACI Std. 318 [Ind 51.21i (!)), Building Code Requil'ements 
for Reinforced Concrete. 

(b) ACI Std. 612 [Ind 61.26 (2) ], Recommended Practice for 
~lanufactured Reinforced Concrete FlooL· an<l Ronf L'"nits. 

(c) AC! Std. 526 [Ind 61.26 (3)], Minimum Ret1uiremrnts fo1· 
Thin Section Pl"ecast Concrete Construction. 

llh,to171 Cr. Reglater, July, 19i4. No. :!23, efl. 1-1-75. 

Nu1r1 The following .standards (1) ll1rough (12) are reC'ognlzed by 
the department &1 being good engineering practice: ( l) '"Commentary 
on Building Code Requlre1nenta for Reinforced Concrete," A.Cl Report 
:118: (I) "Recommended Pracilce tor tielectlng Proportions for Con· 
l'rete," ACI Std. 211.l; (3) "Reconuneniled Practice for Selecting Pro­
llfltllons for 8tr111·l11rnl l.!~hlwf'i~ht •'011crete," A~1 Std. 211.2; (4) 
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"'Recommended Praetlce ror 1-t.it \\'1•nlht>r l'onerf'tini=-." ACI Std. 606; 
CS) "Recommended Practice for Cold \\"t•nlht'r C'onL"retln.r," ACJ Rtd. 
:10&: (G) "Manual of Standard Pracll<'e for Detalllni.::- ll~lnforr.11d Cnncretf' 
Rtnacture1," ACJ ~lrl. 3Ui: (7) "Her.01n1nended Prar.th-1< for E\•11h111.1lon 
nf COl!lflfPit.'llOll Trl!lt Hl'M11lt:.: uf l"idrl C'o111·r1•IP." ,\l'I 81d. :!11: tK) ''!:PP· 
0111n1endPd Practkf' for :\l1·111H1rinr.:". ~llxinJ.r 11nt1 Plndn,.r t'11nrr .. 11·.·· Al'J 
~td. 614: (9) "Recon1mt>ndl'd Pr1L1•tlc'1! for Concrete Forn1work." ACI 
Std, 347· (10) "Speclficntlon for the DP.Air.:"n and Cnn•lruPliOn of Reln­
forct'd Con("fflle Chlmllf'~·~." AC'J ~Id. 50:;; (111 "s:l:U~J:P.Mtf'd nPal~n of 
.Jol11t11 And C'onTIP.C'tiOll:l in l'rPra>1I ~1ru1•lurlll (~or1t·n~IP," ACI RPPOl'l 
:11:! (l~opif'l'I of ahovi> ~1r111.1n1·1l;1 lllA\0 h.,. ohtnlne<l frn1n ,\/llt>l'iPlln <~on­
C'rete JnstltutP, P. 0. no.x <Ii.; I, ltt•dford S1a.tlon, Detroit, :\lll'hlgan 
48:11): (JZ) ··~0DlnH'!n1h•d l'rll<'ll<'f'a for WPldinA' Reinforcing Rteel, 

~ !\f Plal lnaert• &nd CnnnP1•llolli'I In Rf"infnr<'f'it Conf'r4"t4" Con111trt1l"llOn," 
A.WP Nd. 1!.1 C..\1n,.rii'a11 ,,.Plfllni: Sn('iP1V. 2:.nt N\V 71h f=I., :\liami, 
T·~loridn 3::t:!5). · 

Ind 53.41 GvpR.um concrele rl'quirt"ments. (J) Gr.NER.\L. The desiR'n 
anrl construction of gyp~un1 <"onC'J'PtP shall he in nc<'ordance \\'ith the 
follo\ving standards: 

(a) ASTM C ~17 rrnil rll.2!i (35)], Stanclal'rl Specifications for 
G)·pst~1n Concrete. 

{b) ANSI A 59.1 rin<I .:-11.27 (5)], Specifications for Reinforct"'cl 
Gypsum Concrete. 

(2.) LIMITATIONS. Gypsum concl'ete shall not he U~f'd \\'here exposed 
dh-ectly to wPather or \\·hcrP "uhjC'ct to \\'f'tting. Grpsum concrete 
shan he protected fro111 fl'C'C'Zing 01· coining in <"ontact with n1oh~turc 
during shipment, storage, erection or pouring. 

Rl•fM'JI Cr. Regl11-t.•1·, .1111\·, 197-1. :":t). :.!:!3, •'"· 1-t-T:;, 

Ind 53.i12 Vermiculitt.• concrf'lt> ri•quirt'ments. \'f'rmirulite C'Onf"rPtP. 
"'hen U!-iNI in roof syst1•n1s :ind s\ali~-on-grad<', shnll he i11 at'<'Ol'fh1ncc 

"'ith: ANSI A 122.1 [Ind 51.27 (ol)), "Specifications for Vernliculite 
<:'oncrete Roofs and Slahs-on-Gradf'." Vern1iculite eoncl'ete shall not 
he userl 1\'h<'re it rnn hr s.uh.if'ct('d to n1ois.tt11·f'. 

llb.1or>·1 C'r. TIE"i;i:is\PI' .• 1111\', l!li~. :":o :!23, t•l'f. 1-t-i: •. 

METALS 
Jgj 53.58 SlnK'lural steel requiremenlR, ThC" design, fabrication 

nnd erection of st1·ut·l11ral stcf'l for huildinl-!·s nnrl structurer; shall 
r·nnform to: AIRC [Ind ;il .2i ( ~)], "~Jlf't•itlt·ation fnr n('~ign, Fah1·i­
l'aliun a1ul F.reetion of Sl1·t1l't11n1l 8tcr·1 for Ruildings," a1ul the pro­
\'isions Of the U<"<'Ollll)31l~·j11,i.r C'Olnn1rntary fol' thi:-; :-;11ecification, \\'ith 

, the- following modification~: 

'1} F"ARRICATOR SPLIC'l-:~. Any shop or field C'Oflllf'Ction or splice not 
speci.tically sho\\'11 on thr Jlt>signe1·'s dra\vings shall have been previ­
ously npproved by the designer and a record shall be kept or this 
approval. This reco1-d shall be submitted to the department \\'hen 
requested. 

(2.) LATr.&AL BRACING :\IEMBERS. Individual bracing mernbers pro­
viding lateral restraint to ('olumns or to l'ompression flanges of beams 
nnrl girrlers or to con1p1·e~sion chorrh• of trus'Jes shall he 1n·oportioned 
to resist at lea~t 2 11crcent of the compression force at the hr.ace 

· =: • • ;, location unlea a suitable analysis is made to determine the appro-
,, · Jlriate strength and· stiffness of the bracing member. 

(3) CEB.TJFICATION ASD IDF.STIFIC'\TION. 

-.~1',~!~~;:;~,;,~~.--~$.w~·'·~·" 1~"-.fo. 2~:1 
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(a) Certifict1tion, All structurul stt•cl 8hall hav•~ .a mill l·cport en· 
a test report made in accordance \Yith ASTl\l A-G [Ind 51.25 (1)] 
from the stClel supplier: the repn1ts ::hall include the inforn1ntion on 
the mininnun ,_-iclcl strC'ngth an1l chC'n1istr.r of thr stc("l furnished. 
Upon rct'JUCst by the depart111c11t, the supplier or fabricator ~hall 
furnish certified mill reports1 test reports, affidnvits and 1or other 
inforn1ation about the ~terl for the specific pt·ojf'ct. 

(h) Af(l.r/.-i11n of sl1•cl. Stc~·I u:-ccl fol' 111niu cn1npo11cnts in co1nplf'ted 
:- ntembel's or assemblies ,!':hall he n1arkcd. 'fhis marking shnll be ac­
-· com11Ushed by color-'coding or other mC'-Hns of identiticalion :.1s to its 
typl~ or grn<let prior to ,c;hi!•:nc nt front the 1nill. The n1arking shall 
be eontinued through the fahricator's plant to the construction site. 
Steel which confo1Tns to .4.8T:\f A-:3r. rTnrl ."'i1.2!i (2)] designation 
1nay be fabricated \\'ithout n1n1·king-. 

(c) Acrcptablc strel f1J/H'.~. StePI of structurnl quality .<:ihnll ron­
form to the standar<ls sperifi,·d in s1·rtion 1.4.1.1 of lhc . .\ISC [Ind 
.~1.27 (2)). ~tC'C'l t::pr·s not li:o:te(l in the ahove n1eutionr1l seL·tio11 of 
the AISC 1110~· be usctl if app1·o·•··d hy the clesignf>r. An app1·oya} 
letter indicating conforn1ance \\'ilh lnd n:t50 (a) nnd (b) shall be 
sent to the department. 

lll•to171 Cr. Register, .luJ.\·, I9i~. _o..;,l. 223, ett. 1-1-75. 

Ind 53.51. C.Old-rormed io;h!t'I rloquirt!mcnts. The design of cold­
formed steel for buildiog-s and structures shall conforn1 to the AISI 
[Ind 51.27 (4)] "Spl'cification for the DC'sign of Cold-Fo1·n1cd Steel 
Structural Members," uud the provisions of the accompanying com-
1nentazy for this specification, "·ith the follo"·inqo n1011ifications: 

(1) FABRICATOR BPI.ICES. 8cc ln<l !'1:l.fiO (1) 

(2) l..ATi'~RAL BRACIXG ~lt::\IHETl~. 311e Ind 53.60 (2). 

(3) C"RTirlCATlllN. See [n,J ;;:1.,;11 (!l) (a). 
lll•ter71 Cr. Register, July. 1974. No. 2!!3, err. l-l-7f>. 

Ind 53.52 Steel j11ist rt•11uirt•n1l•nh:;, The design, fnbriralion and 
erection of steel joists :;:hall conforn1 to the "Standa.rd Specifications 
for: Open Web Steel Joi~ts, I.011~·:-;pan' ~tcC'I .JoL-its and Df'C'll Long­
span St····I .Toi,.;ls" :1d,,pll·.\ 11:: t!:,, :'.ll r1 :d .-,I.~7 (H)]. 

Hi,.1111·>·: C'r. i:~·;,;i:'1•···. 1,11, ::•7l. ~· ... :.:!!;,:,err. t~l-75. 

Ind 53.53 Structural wt>ldin~ of stt!<'l. The requia'elllents of this 
section shall apply to nil "·c·lds on or hC't\\•ecn nlatcrials within the 
scope of Ind 03.60, Ind r;:1.;il and Ind 53.52. 

(1) BASE ~IBTALS. Steels to be \rcl<lcd under this code arc listed in 
AWS D 1.1, sections 8.2 and 10.2 [Ind al.27 (6)] . 

(2) FILLER METALS. Filler 1netal requirements that arc aeccptablc! 
under this code are Jiste<l in AWS D 1.1, section 4.1 [Ind 51.27 (6)]. 

(3) .WF.1.J>ING PROCF.SSP.S. (a) Alanual ~hiC'ld1•<l nlC'tal .a1·1·, ~nh­
mergc\I arc, ~as 1net.al an• anti llux cot·c•tl at·c \VC'lclinJ~ proc'!sses con· 
fonning 'vith the proredures established in AWS D 1.1, sections 2, 3 

t !fote1 The t7pe and gradlng may be Indicated by the ASTM speclfl­
··at ion designation or e. dcsi.:::natton correlated to the in(ormntlon 
included on the t·crtifl,•cl 1nlll or test report 

·-~ _. Regh1ter, .July, Htif, No. 2~3 

..'lt 
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or 4 [Ind 51.27 (6)] shaJI be conshk~l'cd as prcqualifieJ and are 
approved for use \Vithout performing procedure qualification test.a. 

(b) Electroslag and electrogas welding processes Will not be con~ 
sidered as prequalifie<l. They inay be used provided a procedure js 

• 
developed and provided it conforms to the applicable provisions of • 
AWS D 1.1, section• 2, 3 or 4 [Ind 51.27 (6) ]. 

(4) WELDING PilOCEllURF.:S. (a) Procedure sprcifir.ation. AH welding 
procedures shall be prepared as a \\Titten 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 ,,·hen requested. 

Neter Suggested torm SB-223A. showing the information required In 
the procedure speciftcatlon, 1nay be obtained from the <iepartment. 

(b) Procedure qualificntion. A.II joint welding procedures shall be 
))i"eviously qualified by tests as prescribed in AWS D 1.1, section 5,9 
[Ind 51.27 (6) ], except for the prequalified procedures exempted in 
Ind 53.53 (3) (a). The tc.:;t shall bf' conducted under the superviSion 
of an approved testing laboratory and the test results shall be sub· 
111itted to the depart1nent for approval 

(5) DESIGN OF- WELDf:D f'llNN~~CTIONS AND JOINTS. rfhc details of 
all joints shall con1plr \\"ith the require1nents of A v,•s D 1.1, section 
2 and section 10, parts Ill and!\' [Ind 51.27(6)]. A joint form not 
specified in AWS D 1.1, section 2 and· section 10, parts Ill and IV, 
shall ·not be used until it is qualific<l to the satisfaction of the 
department. 

(n) Stncl 1velt.U,,u. Stud \\'Pl<ling :-:hall lie do11c hy n l}l'Ol'f'durc quali· 
fied in accordance \\'ith the requiretnl'nt~ of . .\.\VS l> 1.1, section 41 

part VI [Ind 51.2i (6) ]. 

(fi) Qpt;JtATOn QU~\1.IFH'ATIOS:-: ... \II ~truclnral \\'L1 lilini"'.' work f:hall 
he done by ce1'titied [as d1·tli1ed in 11111 5:!.53 ( i)] \\'eld<'l'S. The re­
quired qualification test shall be eonductC'd under the supervision of 
nn appl'o\;ed testing lahtn·ato~·)·. The \\'C'ltl lC'st l'f'port f;h;1ll hr ::ub­
mitted to the depnrtnll'lll lur L'\·alnation. Tt'st ::1pecin1rns shall lw 
subn1itted \\'hen requested by the clepartn1e11t. 

(a) The nianual \\"C'l<l<'l'. -il;ill hf' fi-.,~ted :1111! qunlifi1-.d i:1 af·c·nrd~nc<• 

\\"ith A\VS lJ 1.1, SC'ction .->. 1•.1rt 1.11 [ln•l !'il.27 (1;iJ 

(b) 1'he n1anual tackers ::.hall he le:;tl'cl and (1u:11ifiell in accordance 
\\•ith AWS D 1.1, section 5, part\' [Ind 51.27 (6)]. 

(c) The \\'elding mnrhine operator shall be te~ted nnJ qualified in 
accordance \\•ith A\VS D 1.1, section .J, p:lrt IV [Incl f.il.27 (6)). 

(7) OPERATOR CERTIFJC,\TION. 'J'hc departn1ent \Viii issue lo tho 
operator who has succC'ssfully passed prescribed qualification tests, 
a certificate bearing his name, social security number, identifying 
n1ark, the process, the procedure s11ecification nu1nbc>1· and other 
pertinent information fro1n his qualification test. This cettificate will 
remain in effect for one )1enr provided the operator is continuously 
1!ngaged in "-C'lcling 011Pr:ttion~ \Vithout an interl'uption of n1ore than 
3 C'Onsecutive nionths. If tlu· interru11tio11 excl'etls :J l'onseculivc 
months, the ce11ificate shall auton1atic;ally become void 

Not": See Wis. Adm. Code Chnpter 69, Fee Schedule, for issuance ot 
•:erlillc:i.te sn-1:;, 

~· Ju.ly1 ll'it, No. 223 
. ' 
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(a) The nnnual renC\\·al of a certificate shall be grantec.J upon tho 
submittal of documenbry evidence stating that the welder has been 
continuously employed in welding operations or by testing 

(b) Each manual \\·elder and tackel' or n1achine operator shall be 
retested every a years in accordance with Ind 53.53 (6) . 

(8) WELD IDENTii'ICATIOI'\, Each stl·ucturally significant rncn1ber 
shaH have its \velding idcntiticd by a disti11g·uishi11g 111ark sta111pl•1l 

. ·<~JllPV~}'" ~~,ll!U'ber by the certified welders involved. . . . 
·- · (9) CRt~RION OF FINAL _.\CCEPl'ANCE, i\11 structu1·al welding as sub. 

j1...-ct to examination by apJll'Ovcd int;pccto1·s an<l such inspection shall 
IJe the final criterion for conforn1ance and acceptnbliity for the in· 
tended use. 

(JO) STKL1CTUIL-\L "'J::Llll.\"ll uoxt: OIJT8111E THE STAT!:: 01-' WISCUNSIN. 
All welding shall confor1n \vilh the i·1·quirt·n1ents of section Ind 53.fi3. 
In addition, rnanufacturers and suppliers of structural steel 5hall, 
vl'iur to conuneucing an)' wcl<lcJ couslructiun, .subn1it evidence of 
pl'ocedure qualification an1l wclJer certification that has been a1•­
p1·oved by an indepcnc.lent h·--ting laboratory \\'hich is acc~ptabJe to 
t.he department. 

UIMIOPJ'I Cr. ·Register, July, 111i·I, No. 2:J:I, eft, 1-l-7ii. 

~• ( 

lnd 53.5' Aluminum fran1ing requiremenlM. 'l'he design, fa1J1·ication 
an<l erection of aluminum structural f1·ami11g membe1·s shall confol'm 
to "Specifications for Aluminum Structures" [Ind 51.27 (1) ], pub­
lished by The Aluminum Association. 

lllMar71 Cr. Reglater, July, 19i4, No. 223, err, 1-1-75. 

c 

Ind 53.55 Stainless steel requiremenb1. The design, fabrication 
and erection of light gage stainless Hteel fran1ing members shall 
conforin to AISI [Ind 51.~i ( 4)], "Specification for the Design of 
Light Gage, Cold-Forn1ed i::)tainl~ss Steel Structural ::"\len}bcrs." 

IUa1ar71 Cr. Register, July, 19i4, No. 223, ett. 1-1-76, 

lnd :i3,56 Other metals. The dc:>ign, fabrication an<l erection of 
uther n1etals 01· 1netal_ alloys not specilically ljsted in this section shall 
be in accordance with the pl'ovisions of section Ind fi0.12. 

ili1tlur.r: Cr. Hc:gi.:Hto!" .. Jui}, '.!J;-1, :-;"o. :!~~. ~!rr. 1-1-~J. 

WOOD Al'D WOOD FIBEH PHODUCTS 
ind lil.60 General (1) SCOPE. The requirements of sections Ind 

53.60 to 63.63, inclusive, shall applr to the n1aterials, design, and 
construction procedures used in all wood and \\·ood fiber p1·ollucts 

• construction work upder this code, 

(2) DBPINmON. Wood and \vood fiber product.:; include those struc~ 
t.ural elements derived fro1n sol:<l "·oo<l, structural glued-lan1inated 
timber, pl)'\\'ood, fiberboard, hunlboard and other \voocl-fibcr-hased 
n1aterials. 

lll•tor7: Cr. Register, Juh· 19i4, ::-.-o. 223, etr. 1-1-75. 

-·:.,:~~--· lncl 53.61 Materiall and dt'sign or structural element.II. (1) SA\\':--; 

• 

· . ·' '--.;;,~·: ·.:: L1JMB&R. The material charactc1·istics and the design provisions of 
load-bearing structural sa"·n hnuhC"r shall be in ac<"ordance "·ith 
the folJowing adopte1l stancial'd a1ul li . ..:ted exception~: 

Re&"ltller, July, 19-:"", No. 223 

?3 
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(i.) "National Design Specifications fo1· Stress-Grade Lumber and 
Its Fastenings" [Ind 51.27 (8)] and its Supplement Table 1, includ­
ing Tables la and lb. 

• 
1. Exceptions: 
a. Section 200-B-1. The prov1~11on.:> of this section ~hall ul~o apply • 

to reused lun1ber. Reuse<l lumber shall be consitlet'l'<l to have a du1·a-
tion of load factor of 0.90. 

_ b. Section 200-G-1. In ad11iLion to requi riug graJiug in conformance 
with ASTM D 245 [Ind 51.25 (43)], lu1o~er (including reused lum­
ber) or species and g1·:ulcs 11nt listed in Table l of the ijUJ111lcm<>nt 
to the NDS [Ind 51.27 (8)] shall IJc i<lculilicd Uy lhc gra<lc 111urk of, 
or certificate of inspection i:ssuc<l hy, a lu1nbcr ·grading or inspection 
bureau or agenc:t-· ret:og·nize<l as beiug co1npctent. 

c. Section 203-£1\.. The cu111ulative effects of ~ho1t-tilnc Joa<ls, ~uch 
as sn0\\'

1 
shall be con:;iJ0r(11l in delt·rn1i11iug Ju1·alion ul' lond. For 

sno\V load, no greater Uuration oi loaJ factor thail 1.0,j shnH be usc.J. 
d. Section 102-D. Rcf1~r lo sect.jon l11<l 53.11. The cu111Linaliun 11r 

full sno\v lond ,,·ith \vin1! load .shnll be taken into consi<leration. 
e, Part IX is deleted. ]~cfer to !Section Ind il:.1.61 (2). 

(2) STRUCTUKAL GLUED·L.\i\lINATED Tlfl.1BBn. Structural gl'ued­
la111inatcd tin1ber is an e11ginL·ere<l, stress-rated product of a timber 
lan1inating plant comprising assemblies of specially selected anil pre-
pared \\'ood laminations securely bonded together with o.dhesives. 'fhc 
grain of all laniinations is approximately pa1·allel longitudinally. 
1'he fol19wing standards are adopted as part of this building code 
for the design and production of structural gluecl-laminated tin1ber: 

(a) AITC 117 (Ind ;Jl.:tl (:l)], "Stantlard Svccilications for Sb·uc­
t.ural Glued-La1ninated 'l'in1ber of lJouglas Fir, Western La1·ch, 
Southern Pine and C11lifornia R1•d\\·ood." 

(b) AI'l'C 119 [Ind Jl.~7 (3J], "SLand~trd Spt:c:itieatio1ts for Jlar.J· 
wood Glued-Laminated 'l'in1bcr." ·-

(c) . .\ITC 120 [Inc.I ;Jl.27 l:1) ], ' 1Sta11dard 811ccifications for Struc· 
tural GluE:d·Lnn1inatctl Ti1nlit:!r C"sing- 'E' nated and \"i.sually Gt·nJcd 
Lun1ber of Douglas l•'ir, ::;uulhcrn Pine, Hein l•'iL· an<l J .. mlgt:!Juh.! 
Pine." 

(:1) H1n::..:11 1•01.1·:s. _.\11,.~·,·!:;i1· 11111l s1n·,..;,;1·" :'01· nu111!,;r;tt[l',I round 
pules used as stn1i..'tur:ll 1~11.·inhi>!'."' nthl'l' than piling shall be 80 ))Cl'· 

cent of the allo"·able unit slrl'sses for .select structural gra1le bean1s 
and stringers (19 ·pf't'c£-nt 1noisture cont~ht) of the app1·opriah! 
species as listed in 'faliie 1, :;uppJc1nc·nt to U1e National lJ"~ign Speci­
fication ior Stress Grutlt' l.JitnLcr a111l !ts Fni>h•11i11gs LI11J 51.:!7 (8) ]. 
No obviously unsound load-hearing poles are to he ust!<l, Higher 
allo\vable st~sses \VHl be per1nitted fo1· 1·ounJ poles gratll'J in accord~ 
ance \Vith a i·ecognizcd !-\tu111~ard 

!\"ote: ASTlC deslgne.liun LJ 32t•0-73 '"8t11.ndartl Speclftce.~lon and Meth· 
utl.s fur l::stablishing RtH.:Ou;1ncntled Design Htressti• for Round 'rln1ber 
Construction Poles" Is acceptu.llle for gru.ded round poles. ANSl Slaud~ 
nrd 05.1-1972 may be used Cur 1•oles sullJ~:l"t to trnnitver,;~- Jna•ls 011ly. 

(4) PJLI:-.JG. See section Intl .Ja.:!.i, 

·:?t~{; ~~ ·-·~· .,.· (5). PLY\VOOD. (a) Gcne1'al. 'l'he quality au<l <lesign of all plywoocl 
- -.r uaed in construction of all buildings und structures sha.ll confo1m to 

the minimum standards u1uh.:1· thi8 section. A II ply\\"ood \\•h~n used 

ltecla_ter. J,utr, Jt7f, No. 223 
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structuraH:r, including a1110111;; other::>, UsP for si1li11g, l'oof aud \\'.all 
sheathing, subflooring, diaplu·agms, and built-up 111embe1·s, shall con­
fotm to the performan<"c standards for its type in U.S. Product 
Standard PS 1 (l11d 51.21 (11)] for snft\\"ood plr\\'otnl·'1·onsll'U<'tio11 
and industrial. Each }Jantil 01· nH•nthl'L' shall. be identifil!'d for gracJe 
nnd glue type by the trade1nark:; of an a11111·ov1•d tf>sting and gr&ding 
agency. In a1ldili11n, all 11Jy, .. ·uotl \\·h~n pC'r1nani•ntlr C'x11os1·cl in out.lour • application:; shall be of c.xlerior l)'tie. 

·.~.nt~A'.' ••••1 Jt will. be-~the policy nf the department to approve de•lgna In 
-~r:·:"'""""":'.I: . .,._ ... onformance with the ranowlui;: Cl) "Plywood Deali;n Specification," 

i111·Ju1lin~ 811p11l,•111••11t Xo. 1. "0,·~dgn of l~lywnort Curved Panels .. ; Su11-
11l,•t11•·11t Xo. ::. ··111·:;ii.;11 ul l'lywooJ J:cu.111:;"; ~u11plc111ont Xo. :1, "DL'~ia,;-11 
••f l·'lat Plywood Str(·~sed·:"ikin l'a11ch1"; rLIUI Su1111lcu1cnt No. 4, •·1>e:;it,;-i1 
nf 1"1.1.t Plywo111I S:1ndWi<.!h l'nt1Pls": (2) "Plywood LJ!aphrlti,;-m Con­
i<tructlun"; f:J) J.nboratory J:··IHH"l l:!I, "l'l)·wood 1''olded Pl11to Design 
and Octalls"; (4) Laboro.t11ry Hcport u::, "l.olld-Dcarlni.r Ply\\·ood Sand­
\\'ld1 Puncl!;"; and Ci) ··J·'ahril-11Llon Hpeclftcntions Plyw11otl-J.u111bcr 
Co1n11on1·nls: CP-~. Hll-8, ~R-8, RP-ti!, l•'J.'-G:!, P\V-(11" fnloove puhlti;a­
iinnit 11,·ailuhh~ f1•11111 the ~\r11erl,·a11 l'lywood A:;so1:h1lion, 1119 .\ Stl'cct. 
'l':u•nnia, \\"a.«h :11.:.:-to11 !•li4111): ( •;i I J1• .... ign Guidr> I IP·SG-71, ··~11·u,.tur1.LI 
l••·.~a.:11 1:11irJ0 ior llar,.Jwnocl l'l~·1\·11o1J" (a\·ailable fro111 lhl' llartlwoo<l 
l'lywootl ~IanuflLctur•·rs Assodation, 2:llO South \Vo.Iler Hec1l ))rive, 
_\1·ling·ton, Virginia :!:?20G). 

c• 

• 
• 

~--/-'-

(b) No part of rr.ny of th<:' above ri~ferenced ~tnndnrds shall sur>1·r­
:'le1le the general li\·e load ret;uirC'n1enl~ of sc1·tio11 11111 ."J:l.11. 

(ti) HECONSTITUTEll \\'tlC•ll flASt;·FIBJ·:I~ AND p,\UTICL1'! I'A!l:t:r, '.\IATt:• 

RrALS. ::\Iaterials of this type, \Vhen usec.I structurally, shall be ap· 
11rovcd b~l the departn1t•nt in 3('l'Ol'da11ce with the re<1uirf'n1cnts of 
section Ind 50.12. Evaluation "·ill he based on ASTM D 1037 [Incl 
51.25 (44)]. 

(7) SOLlD \VOOD t'LOOH A!\"0 KOOi-' 8111-:\TIJING. l\[ini1nun1 thi~kncsR 
of nonstress rated lu111hc1· used fol' 11001· anti roof :-thl'alhing shall be 
in accordance "'ith Table 53-X\'I. 

(a) The aLove din1en:-:io:1s sh;tll lie the n1iniinun1 tlin1en!'iions for 
lumber \\'ith grades ns ~pccitied in 'fable il:i-XVII. 

(8) T1J1n~:n FASTt::\1:1: . ..;. Th<> dC'~ign anti use uf ti1nhr·r fastc111?1·s 
;-;iiull ·Le in UC('ordaucc ,,-ith tlir· l"Cl!Uin•nH nts of :\'atioual lJt·sign 
Specifications fo1· Strrss-Gralic Lun1hcr anc.I Its l·~astening:. [Jn<l :jl.:!7 
(8) ]. 

(a) l•'o,..;:1.11•1· irf11,liJ;, . .,,.,·,,u. L1g!tl ;.::a11~·1• p1·1·fn1:11t:1l 111t·t:tl pl::!·· 
1·111111l'clors shall hl" jll'1"111:1111•11tlr idP11tiii.tl1lc \\"ilh n·i.:·:u·t! tu llieit· 
1~;auge and nianufacturer. 

lll1dOl')'1 Cr. Regish.>t·, .TUI.\', l,i4, No. :!!?:!, err. 1-1-15, 

'l'.\ 111.8 i.:'l-X\'I 

:\11:\"l\ll.~1 :\"1·:·1• 'l'lllt·h.\l·:!>i!>i 01•' 1.L.,llJl·:lt 1•1.At.:lo:U (11\CJll!.:.S) 

811:111 I-. .,,,.,.,,. 
Fl"or~ ~ I 

"···k-_-_::~::_::_:~~-~:L _~: 

l'l'l"pt'111E.:u~ar lot :-lu11purt Diai.:01ml to Sup1u•rl 

S11rfact-•I I Surfoctod 8urf1h·t'd _J ~"urfMcl'•I 
Uryt U1uwiwuned Uryf Un!Wll.11111e1l 

. --- . . 
I 

I :!:J :t:~ :J -I I ::?..", :t? 

;, : _j __ : :1::: __ : __ ~ : _I __ ~~--

us .. 

t ).la~itUlllll 1~·:;, lllOi.'t!lll"I' •·Onlo·nt. 

Regh1ttc>r0 July, 197 .. , N•1. ;!::j 
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TAULE G3·Xl•11 

MINIMlTM llOAHD GUADESt 

lira.Jin~ Agency 

\\'flflt. Coast Lumller ln11pecliun Bureu.u •.. 
\\ .. ·:<tern \\'"o•I l'r,1doct.11 Auociation ..... -
SuuLJ1t>rn 1-'in~ l11si.iection Rureau ......... .. 
Kellwoo1l )111i1tectiun Service._ ........... .. 

. , ... ,;.};-r-!NuiQDlll Lumbtr Ghl.de11 Authority ...••. 
-· - -:Northern Hardwood an•I PIDC lof .. nulll.c-

turen1 Aaoci•Uon ........... _ .... __ ... . 
":-:•.rtl.ea.~l.ern (~umber Manuf;n·Lur••r,i 

A>iaoci11.tioo ••.•••••••••.•... ." ..•••.. 

Suli•I Flour ur !lour 
!:)heall1i11, 

Ulilit~· 
-I Cu111mu11 ur Utility 

;..'.11,:I 
M .. rr.lu1.11tal.ile 

4 Commun or Utility 

4 ('ummon 

4 Co;nmo11 

Structural 

Slamh1.rd 
J L"on1mun or R~n•l11.r1I 

Nu,:! 
Cum1\ruction, l'nmmun 
3 Commun or St.andaril 

3Cummo11 

3 Commun 

t Tile above grades are tali.en fnnn l,;'tllJin;; rules u.11proVtH.l by tho 
~\1ner1can Lun11Jer .S111ndal'dl:l l~o1tu1tiltee. 

Ind 53.62 Speeial systen1!'!. (1) \Voon r1t1·ssEs. Wood trusses Rhall 
Le constructed in accordallt't' \\·ith tht: [ollcn\·ing rt:conuncndcd stand· 
11rd and the listed exceptions: 

(a) "Design Specifications fol' Li 1.d1 l ~r eta 1 Platt~ Cll11n1•c·tf!1I 
Trus.es" [Ind (il.27 (10)]. 

1. Exceptions and additions: 
a. 8ection 301.2. )lorncul l'ocllki1:11ls u~cd in design of top or holton1 

chord men1bers shall be Lased on the assumption of no fixity o.t 
memLe·r ends or joints due to plate connectors. 

b. Metal p1ate conn~ctors shall b~ identifiable as stated in Ind 
53.61 (8) (a). 

(b) For trusses v.-ilh nail-g-luctl plywood gusset plates, culculations 
and design reference .suUl°Cl: Shull lJ~ sub111ittccJ to the dcpattmcnt. 

(c) Mechanically fastened t1·usses shall i:onform to Part V, "'fin1ber 
Connector Joints,'' of National J)c50ign S1H•citicutions [Ind Gl.27 (8)]. 

lll"torJ·: Cr. Regi1He1·, .luh·. 1~;.1, Xo. 2:!3, cff. l-l-7:1. 

Ind 53.63 :\linimum const1·ul·lion rcquirc-1nl.'nt:-1, The r~quirement:-; 
of this section shaH apply tu :dl \\.~):1d fra1ni11g; 

.!'toote; Rccol;"nlzed wooJ fl"a11uug a11J l'nn.s11·uc·l1011 tletails indicated 
in "Wood Constructlon Da~a So. 1 and Xo. 5'' ot the National Forest 
Products Association, Technical So:-r·,·kc~ DiYlslon (lli19 1'lnssachuaetu1 
.'.. , .. X\\~. \\"a:shiugl·Jn. }J.C...:. !!uu:;li) ;.::; 1·ceon1111endt:d .0.14 f:"O<JJ dei:iii;n .o.n1l 
•:011:su·uction practice, 

(1) FIRE STOPS. Fire ;;toji.~ .::;hall be pro\·iilcd :.;.t all intersections 
of interior and exterior \\tails \\'ith ftoo1·s, cr.ilings uncl roof in such 
n1anner as to effectively cut otf eon1111unication by fire th1·ough hollow 
concealed spaces and prevl'nt both vt•rtil·al and hnl'izontal drafts. 

(a) Furred "·alls shall have fire stops placed im1nediately abov~ 
an<l below the. junction o! an:r flooi' construction \\1ith the \\'alls, or 
shall be fire-etopped tlie full <leiith of the joi:;L. 

(b) All spaces bet\\'een chi1nney and \vood fl'an1ing shall be solidly 
filled y,.'ith noncombustible material at 11001· levels. 

(c) All wood fire stops as required in this section shall be lun1ber 
not less than 2 inches in no1uinal thickness, or %.-inch thick plywood 
\\·ith joints backed, and not less in \\'idth than the enclosed space 
within the partition except us provided for l'hi1nneys. Fire stops nlaY 

·,· . .., - aL;o be of gypsum board, cen1r!nt ai;hestos hoard, 1nineral \\'ool or olhtr 
approved nonl'ombustihle nult,~riah;, ~Pcu1ely fustened in Jilace. 

. -~. . ..H.cgl11ler, July, 1974, No.. :.!2a 
,,,:,~·µ}i' '"-'J•''' . ·1 
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DEPT. 0.' INl>USTRY, l.Al:lllt & HUMAN lt~:l.A'J'JONS Rf• 
8trul·tural 

(2) WOOD tit.Al\llNli INTO FIW·:-1.:.\Tl·;u ~IA!ioNll\" \YA1.1.s. :;(~c Intl 51.fM!i 
(1) (m). 

(3) FmE-cuTTING, \Vno1l mcn1hcrs snpportC'cl in n1asonry \\'nils 
shall have the ends of such inen1hl"1·s splrt)'ed ot· firr-cut tD allow free 
end rotation in the \•erticnl plane of the member, out or the niasonr)' 
wall. See also lnrl 53.34 (3) (b) 5. b. 

(4) REARl:iG. (a) Joi~:ts and f,-;1~sc::;, The cn1l.,; of each joist or 
·~ ··truss shall have not less than 1 'h-inch lcnJ,'"th of hta.ring on \\·ood or 

· metal nor less than 3-inch length on hollow or solid mo~nnry units. 
(b} Beu.111.<J n11d girder.-.. The t'lltls of lwan1s or girJcrs supportcJ 

on masonry --or concrete ~hall have not less thnn '1-inch length of 
bearing. See also Ind 53.34 (3). 

(5) NOTCHING A~D DRILI.ll'\U. No r:otching of outer fibers (If stl'llt'· 
tural 1nf'mbe1·s jg pennittl'd unle:-.s suh.c;tant:atcd h.v design cnlcula­
tions. Circular holes bo1·t'cl i"n joists an(l slue~.:;; that :i.1·c \\·ithin thc-! 
n1iddle one-third of the tlC'pth of joist or stud;::; lll'f! Jlf'l'Jnittc<l '"'ithout 
design C:&lculationa. 

(6) DECAY PRE\"&NTlos, \Vhcre ,,·ootl is used in parts of a building 
exposed to moisture that cau~:c~ tli1• n1oi:.;t11rf' crn1tt~nt of \vooil to ex­
ceed 19 percent, the \\'001! :;;hall be rulcquately Ycntilatcd ol' treated 
with preservative in at.·rur1lancc! with th1• follo,,·ing :~t:uul:lrds: A\VPA 
C 1, AWPA C 2, and AWPA C23 [Ind 51.27 (7)]. 

(a) All "'ood colun1ns, posts and iramc legs \Vhose base is subject 
to deterioration -due to moistu1·e shall bear on conc1·etc or other in­
organic mate1·ials \\'hirh f'Xt<'nli at lca~t :; inchf's aho,·p the atljacc~nt 
f'urfacc unless t1·catcd "·it_h prest.•rvative, 

(b) The ends of "·ood ~t1·ut·tu1·al men1hers built into exterior 
1n:isonry v.·alls or into co1u·rf'tf' :-i.hall Ii" t1·C"at··1~ \\·ith pl'f'~•·r\·ative or 
a moisture-pl'oof L>a1Tier shall IJe installed on the bearing surface. 

X•te1 In aree.s 11ubje"t to tr.rmlte atlnck. rcrer to "Design ot 'Vood 
~ll"llCttlrCi"I for r~rinn.IH'IH'•··· (p11hli:<liC'!l !,_,. t:h· Xalio11al Fnr1'sl ProJlH:ts 
,\:-i:;o1•ia.lion, 1619 )fa.s!<n,-hu:<•·lls ,\v;_•. :\"\\'. \\·ashln~ton, l•. C. 200'1fi) :ts 
sui;i.resled Loy :\'atlonal l.h:sign S11ccith:::nio11s [Ind 51.27 (8) }, Appendl.z. lo', 
section B.2:. 

(7) TRt:'SS Bl!.\Cl:\l; .\:-..ll _\:-.1·11111:.-\t:I: ... \II \Yrn)d t1·u:;,.;e:;; shall hP 
. ..;ccurcly fasll'nc1l to the :..;uppu1·1,.; a!1d 1·:,l·h lru:-=:-: sl1:dl h1• sc•cun•tl in 
Jlosition in accordant.'L' with :\atiunal Design Specilkalio11s (Ind 51.27 
(8) ], Appendix F, section J. 

(8) ANCllOR.\GI:::. Anchorag-c ~hall hC' in nccor<lanre with suh~r.ction 
Ind 63.12 (2). 

(9) CROSS BRIDGING. C1·of's bridging. shall be furnished in accord­
ance with paragraph 300-J of ND~ [Jn,) 51.~7 (8) ]. When joists 
support ftoor or roof decks other than \\'ood or \\·ood decks which at·e 
not adequately attached, cro~s bridging shall be provi<lcrl at R-foot 
intervals. 

(10) SoLIU BLOCKING. All floor nu<l roof joists shall he supporlx'tl 
lateralh,. at the> rnrls n1ul nl ronch s1~ppo!'t hy i;olill blocking except 
when the ends of joi!"i..s; are nai1P1l to a header1 band or rim joist or 
to an adjoining stud. Solid blocking shall he p1·oviderl bet\\'eeu floor 
joints "·here subjcctC'd to cu11.:c11t !·at<•t! loads. Solid blocking shall be 

Regl8lc:>r, July, 1974. No. ::::a 
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Struclur&I 

not lr·s:-; lhau 2 inches in 1111111i11al tliil'kn1·::;s atul _Lhc .full dt•plh of lh1~ 
joist. 

(11) JOIST SUPPORT. Flnor or roof joi5.ts ~hall not be loc n:-tilt•il 
into the side of bcu1n:o u11d git tier:-: fur supµort. :;1wh Joi:-"~ ... :-;hall i1e 
supported by joist hangers, lctlg·~rii or 1nctal plate connectors of ndc· 
quate structural capacity 

(12) STUD WALLS. Unlf'ss cvill<'lll'C' is pro\•id<~d to itulicutc nlh1~r­
\\•ise, the n1axin1um spaei11J.! :11ul hf'ighl of l'llnds sli:dl ii(• in ac·1·or.f:111•·1· 
\vith Table 53-XVIll.· Notching and da·illing of sluds shall confol'nt 

T.\ Ill.I·: :">:l-X\"111 
1'11\XJMUM SP.\CIXG .\~n 11 .. ~IGllT oi.• STl'll~ 

Size 
Gna•le H..C .. rrini; 

t0 F1. ari•I I'' c 
lll'h:hL I­
r l't'etJ 

~:xt@rior or 
l.rnul-llearing 

lnl<'rior & Nu11-
J.11:11l-llt'ari11i: 

~ hy -I or !urger .• _ 

2 by;) __________ _ 

:?by4-3by,f, __ 

2 by Ii or lori:@r __ _ 

"
.,. I Lt 1ty ___ _ 

Stanllllnl a.11<1 lwttl'r _-I 
Stanrlard and helln. 

Standard .11.1111 h .. ner _ -J 

" 
x 

12 

1:-i 

TAIJLF. r.a-x1x 

lti 

" 16 

2' 

MIN"l!Ul!M n1<1co:u~tEXl>l·a> XAll.IXG SCJIEDl"l,F. 

I 

:!-I 

11; 

24 

" 

I 
~aili11;.:· 

Connft-~lion ---:----------- ~~'.:.~011~•-~1.'._'.~nni•:-;_>_ 
.l.>1.-' 1o :-lill or _i.:·inlP-1", 1 .... 1i:1·I _ . ·-- _____ ·:-\-' 
1:1·id~i11g lo Joist, loo nail L"•I• h c1ul ---------- ::-l)<l 
l.1·rJ~···r sll"i1i --------------------------------- 3-tG•I at 1•nl'l1 jni:n 
1 .. X 6" flllhfioor nr lt':<::<: In, :t•·h _H•i.--1. ra.·,-. nrtll '.!-~rt 
I I\•_ 1· 1'• ): 1;" subll•H>l' lu 1·:1.·Ji J•1i•;, i:t···· l\;1i -- ;;.$,[ 
::·· .::111blh1<)r lo joist <H' ;.:.ini•·r, 1Ji111<l 111111 fa•;~ 

ll~il ----------------- -- ---- ---- -----
:-: .• ,,. p:.111· to j11i,.:1 or i.1 ... -1.1~1'...:· :1···· 1':1il ____ _ 

i"••j• 1•::i 1 •• I" ,..1 ud, • 1,.] J1.1 I: 
.'1111i '" :;ok pl:1!•·. 1 • .,. 11 .•. · 
I •1111hlcd ><I 11£1::1. fa• I.! nui I _ __ _ __ -------­
l)oubled top plates, fa.C'C nail ----------------­
Top fJIUtC'.'I. }J.flS and lntrr:o:r.-~·t!••ll>=. f!l•"P 11ail 

1~011L111111111h hL·n1kr, '''u 11« ""·· -------------
t'••lliug Jolals to 11lal1', to1• 11a1I ---------------
1 "0111 i1111oui:1 hcacJer tu 11l11d. toe nall ----------
1~.·iliug· jolsl>i, l11PR O\•l!I' 1•:u·1i1i1111s, fLt1·0 nail -­
Ct>iling joist.!! to Jl&l"allel raftrrs, face nail ---­
H.af1c1· lo ltlale. toe nail ---------------------
1)11••-in··ll IJ1·al'O to ('ueh sluo\ an•l pl:1\•'. fucr nnil 
l" X 8" Mht•alhing or II"':'.::! to t'Kl'il b<'arinr;·, f:t.c<• 

un 11 ------- _____ ------ ______________ --------
f 11' cir 1·• X 8" ,:IL(•llLhiu.i..:· 1.1 •'ito·h l11•nri1u:~·, fncr 

na i I _ ---- ____________ . _____________________ _ 

Ii.1ill-up ... ·01·ner studs -----------------------­
nul11-up lifird:e-re and bennui. ----------------·--

lteglstcr. July, 1974, No. 223 
--f.!-;. 
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DEPT. OF INDIJSTRY, LABOR & HU)L\N IU:LATlllNS 87 
~lructural 

to subsection Ind 53.63 (0). Whc1:e load-bearing studs are ~paced at 
24-inch inte1·vals, the roof trussc·s, rafters, and joists sh;all be c1•ntered 
O\'Cl" the studs or, in lieu thereof, solid hlocking C'f(Ual in size tu the 
::;tutls shall be inst:.dlt.'d lo l'einforrP the duuhlc f1l:ite aho\'l' . 

(13) l\llNI:"llUJ.l 1a:cu:\l:'IU-;~nElJ NAILl"G- St'llt-:Ut;LI::. Cnlt-:<s C\'iilcnce 
of design fol" the t'OlllH'ction is p1·0,·i.lc<l, the C'o1111ct:ti1>n shall ha\'e 
a 111ini;nu1n 11aili?1g- in ;'.1·co1·.\anr_•e \\'ith Tabh• 5:;.XIX or its cqui,·:1h·nt. 

Jll111urJ'1 Cr. Rei;ish:r, July, 1974, No. :!:!3, eft. 1-1-7fi. 

Regtlter, Ju.IF, 1974, No. JIJ 
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DEPT. OF INDUSTRY, LABOR A HUMAN RBLATIONI> 111 
Tbeater1, &!lembly hall• 

Chapter Ind 55 

THEATERS AND ASSEMBLY HALLS 

Ind 66,001 Theaters Jnd i•5.35 Automatic aprln.klen 
lnd 66.01 Aa1embly ho.Ila Ji,.\ {,;j,3~ ll.,e ot '".'lnfety·ba3e" tllm 
lDd. SQ.02 CllLN ot conat.rucLlon lnd S:i.fO MoUoa. plct.ure maahlA• 
lla4 fili.03 Helsht above g1'&de boolha. StD&ral 

Ind 55 '' Ezpo9ure and courlJI Ind &5.tl Conatrucuoa ot booth 
Ind 66.05 Separation from olher Ind !i:i, 4 2 Doore 

occupaacle11 Intl {j.'.J.43 Openl~ 
f::d u.oa Callacl:Y . Ind 55..14 Ventlla on of booth• 
IUI H.07 Number end location ot Ind 51i,t5 Relief outlets 

PXlll ln1l ~5.(6 Elcctrlc wiring 
Ind lii.08 Ty~e ot e:r:l l11 Ind 55 . .f.7 J.1otlon picture machine 
Ind 56,09 Sta n·a1• Ind 56.4.8 Fire protection In bo.:ith ; 
lad 66.10 kit d~rway.s 11.nd doors ('nre and use of 8lm 
Ind IHi.11 Ezlt lights Ind 65.4~ Portable bootlw 
Jnd 66.12 Width of exits Ind 55.50 !\f!llntenance 
Ind 55.13 Sea.tins Ind 55.fi1 C.r11nd11tanJs 
Ind 65.14 Width o1 ah;ks Ind 5~.52 Ex.Its 
Ind 55.lli LobblE:s and 1oycrs 111<1 fi5.li3 Alelea 9.r.d passa.gew&J'• 
Ind 65.16 lncl1De11 and al1do steps lnrl 1;6.54 Seating 
Ind 55.17 Obftnlctlon Ind 55.65 Guard rolls 
Ind 615.11 !iflr1·on and 1alu open- Ind i•:i.58 Portable &Tandst.anda or 

Inga bleachera 
Ind 55.lt DeeoraUODe Ind 51\.57 llUll~OD 
Ind 11.20 EleYator and vent ahatts lmt 65.58 TenU 
Ind 66.21 Stage 11eparallon Ind ~5.!i1J Stru<'lUrAI rcqulreme11u 
Ind 66.22 Pro.ceDIWD WO.II J nil 5."i.GO Fliuue reelslnnco 
Ind 15.21 Pro9cenJUO"I: CU1"l&JD Ind 56.81 Fire hararda 
Ind: 66.J.{ Automa.Ua 1:1moke outlet In·l ~.~.412 Exlta 
Ind II.II :.=• TUllbulea lll•l 55.fiS Electrlcal ln1'lt&lln.tlon11 
Ind H.H lrbt trough ·· Ind 55.C4 lt'lre extlngulahlng 
Ind 61.27 Fireproof p~nt e3ulpment 
Ind 156.21 S~e accessory roonu1 Ind ~~.65 II urub1atlon: ezlt Ushu 
Ind &I.JI Bo Jer and furnace and •ltfU ........ Ind 66.S8 Boller and furnace 
lad 65.!0 Lll'hUi a.nd llghUni::- room 
Ind li!i.32 Sanitary eQulvment lnJ ~5.67 Tullct tacll!Uea 
Ind 66.13 Standpipe• Ind fi5.6S Outdoor then.ter• 
Ind 6U4 ...... utU:lsUl&he.r• 

Ind 55.001 Theaters. In the theutcr cla .. ification, are included all 
buildings or parts of buildings, containing an 11SSembly hall, having a 
1tage which may be equipped with curtains or permanent or movaLle 
scenery, or which is olh·~l''"'ise ndnptat•JP. tt, t!vJ sho,.·.-ing of plays, 
operas, motion pictures or similar form~ of entertainu1ent. 

Ind 55.01 Assembly halls, (1) In the :issembly hnll classification 
are included all buildings, or p~rts of builrlings, other than thenters, 
which will accommodate ntorc than 100 persons for entertainment, 
recreation, worship or dining purposes. 

Piete1 J'or auemblf areaa In connection with •chool• and other placea 
of. hllltructtoa, refer to \\rl•. Adm. Code chapter Ind II. 

(•) Every B111embly hall which will accommodate not more than 
100 peroona ahall conform to the requirements of Wis. Adm. C<ide 
chapter Ind 64, t"Overing factories, office and mercantile buildings. 

Rbtorrt 1-1-&G: am. (1) (Intro. par.). Il.eglster, March, 1972. No. 1~5. 
err. 4-1-'lt. 

hut &5.0Z Cius of construction. (1) The capaclUea of building• or 
parts of buildings in this clnssification !or the. various types of con-

Hcgl sler, Julr,, 197-1. l'\o. 223 
Building- nnc:l heat ni;. \'Cntilntlng 

and air condlllonlng code 

'lo 



112 WISCONSIN ADMINISTRATIVE CODE 
' Thea.ter:.-i, &!!lst:nibl)' halls 

1tructlon ahall not 
. <'. requbementa: 

uceed, and ahall comply 

' MAXIMUM CAPACITIES 

with, the following 

2'11'P• o/ Ca..trvofWR WU1' Btoo• lVHAout Stage 
.·TFJM No. l an4 No. J ·------·------------- No limit Nollinlt 

. . ;:'me No. I Uld No. ' ---------------------- no 11 •• 060000 
. 'T1'Pe No. I and No. t ----------------------- 100 

T)'J)e No. 7 and No. 8 ......... ------------------- 300 .'150 

. (a) Except.ion. For. unlimited capacity, the fire protection of struc-
,· ~;'-- .tural ateel aupportini the roof may be omitted for one·story buildings 

meeting type No. 1, 2 and 3 construction pro,·ided the building has 
;no lrl'OU.nd or basement floot'S. Heavy timber columns and roof fram­
ing may be substituted for structural steel framing. The roof decking 
shall be of noncombustihle construction meeting the fire-resistive 
ratings of Table 51.03-A. 

(2) Typs No. 7 and No. 8 construction. (See Ind 61.03.) Wheni 
buildings of these classifications are erected of Type No. 7 or No. 8 
construction, the following restrictions shall apply: 

(a) Not more than one sto1·y in height without a balcony, and with 
no ground floor or basement except a heating and fuel room enclosed 
with ftre-realstive construction -as specified in section Ind 55.29, \vith 
all interior openings_ protected \\·ith self-closing fire-1·esistive doors 
as specified in section Ind 51.047. 

(b) Located at leaat 20 feet from any other building or adjolninc 
property line. 

(e) b not built· in connection with a bulldlnc uled for any other 
purpose. 

(d) b prcrr:ided with foundation walla and pien of muonry 
eonotruetlon. 

(e) Where motion picture booths are required, they shall be en­
el....t with I-boar az..reaiatlvo CODltructlon. 

Ezaoption: In places of wonhip, a full buement and a balcon7 
seating not more than 80 persona ma7 be provided. 

(8) Balconies accommodating more than 100. In any theater or 
assembly hall, balconies which accommodate more than 100 persons 
shall be of Type No. 1 or No. 2 construction as specified in section 
Ind 61.03. 

Hl•f•rJ'• 1-2-H; Ill: (ll (al: Ul: Ul (a)i' Ul (b): (2) (cl: Ul (4): 
ti) (e); (I) (t); (!); am. Rel'l•ter, June 1 II; No. I, ell', f-1-lt· am. 
(1) (&), Recl•ter, Aucu1t, 11&7. No. 20, eit. t-1-6'1'• am. Re .. 11ter, lanu· 
1.ry, 1961, Na. 11, err. 2-1-61; am. (2) (a), Re .. l1ter, F1bruaryt. 1171. 
No. 182, etr. 7-1-71; r. and recr. {2) (a.! ea. 8-1-71 and exp, 1-1-·12: l'r. Ill (al elf. 1-1-'11. Regl1ter- July 197 No. 11'1: r. and recr. (1), am. 
(I Intro. par., and (I), R•..-•••r, June, ltn

1 
No. 111, oft. 1-1-71; or. (I) 

<a , Register September, 1J7a. NO. 213, eft'. 0-1-'13; am. (2) (a), Rel'I•· 
ter, May, ll'f4, No. 2~1, ere. ti-1-14; a.In. {1) (a), Uu1a1lste1·, July, 1974., 
No, 323, e«. 8-1-74. 

Ind 5:;,03 Belsht above grade. (1) THEATll:llS. The height of the 
sills of the principal entrance doors to any theater, as defined ln 
section Ind 55.001, shall be not more than 18 inches above the out.id• 
grade at that point. The ftoor level at the highest row of 1eab on 

., .~· ... the main loor aball not be more thane feet llbove the outaltle jrnde 
at the main .atraDcej the fioor level at the lowut row ol eeata on 
lleo;isler, July, 19i4, No. 223 

.· :.._JJitl.llij'julldlug .and hea.llng, ventlla.tlng 
~t . _ _. =~- .. _ ~.' ~ -co~~tlo~us ~de .- ~ - ,, - ~.;..· 
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DEPT. OF INDUSTRY, LABOR & HlJ~IAN RELATIONS 17 
Deftnltlona and atandards · 

exceed an area gre:itcr than. 20t;·(. of Lhc roof area excel't :1s pem1ittcd 
under occupancy sections. 

1. No individual don1e or y:roup of clontes or skylights shall exceed 
100 square feet. 

a .. Domes or groups of domes or skylight.s ~h:-lll h~ s'."paral·ed from 
each other by at least 8 feel latcro:>l!y and 10 feet nlo.1~ the slope of 
the roof. 

(7) Building locations: 
(a) When the distance bct\veen buildings lot'ated on the same 

property is Iese than 10 feet 1 the follo1vinl!' shnll nrply: 
1. Where the combined g-1·os~ area for q1cs:e lniiJr!in!~~ i~ less than 

that alloY . .'able for one building the exterior \Va!l -~hall s:i.tisf)• minimum 
requirements listed for class of construction in tahlc 51.0:l-.A. 

a. Dnildings classified as v:ood fran1e l!!l<ior snhscctions Jnrl 51.03 
(7) or (8) shall haYe PXtC'rior ''"alli:; ''"ith a fir~-t·C'sisth·n rating of not 
leas than that required for lhese buildingi:; '':hC'h satisfying the 10 feet 
to 30 feet distance to property line sho\\ll in t::l·!" 51.0:~-.-\, 

2. \Vhere the romhin<'d gross area for these huHrlings is greater 
than that allo, .. ·able for on{> buildinri, on~ of the opposing \Valls shall 
be not less than a 4-hour tire-resistive rated fit·e division "·all or 
building division wall, ,1.-hich•!Yer applies. Vlhere buildings are of 
different classes of construc(ion, lhl? lesser allo,\·alile gross area shall 
apply. 

(8) Interior balcony or n1czzaninc. Inl('rior balconies or mezzanine 
floors shall have fire-resisth·e ratings as rcql!ire<l :for the story In 
which it is located. 

(9) No pipes, wires, ra!.lt>s, duct;; or othe1· scn·ice ·~riuipment shall 
be imbedded length'\\•ise in the requ:rrd fir•!-resistiYC prntcrtion of any 
structural member except as nllo\,'l~•l in Rp;irovcd fire rated ussembliee. 

(10) Exposed exterior stl'nctural ·~·1h::nns ancl framing. The re­
quired fire-resistive hourly rilling mny h~ 01nittcd on noncombustible 
columns and framing \\'hE-n th2 building- does not exc·eed 2 stories and 
the fire separation to tlu'! ct 11tcr of :i. ~tl''!r.t, or to thL· property line 
or huilrlings on the saff1r~ prop1~rty, i:; greater th:.in 30 feet. 

(11) StaiM,•ays, eleY~t·~""c:. ~nrt ,.C?1"tital shafts ,\·hich !'::en·e 3 or more 
r..oor levels shall be •·1~i·l.·:~1 cl \\·l'.~1 ;~r.·-r":'i.~ti,·e 1·:i.tt:1! c.)nstn1ction 
(•qual to or Letter th:.iu 1·~qHin.'lll(•11ts :;pL·;.:;1it•l! in ·r~1lile 51.03-• .\, ex1:ept 
as exen1pted belo\\': 

(a) In buildings 'vith 3 fluol' lcYcls, the stnh-..,·nys in the upper 2 
le\·els may be left open pro,·ided an stni!"'.,·nys leading to the lowest 
level are seporated from the up:rcr leYcls \Vith fire-resistiYc rated 
ronstru.ction as specified in Table 51.03-A or better. 

(b) Conditions specified in •ub•ection1 Ind 66.09 (1) (a) and (b) 
ns applied to a place of \\·on.hip are accepb.hlc. 

(12) (a) Parapet walls flhall be provided on l·-.::t~rior \•:alls closer 
than 10 feet to a prope1·ty line or to other buildings on the same prop­
erty ex('ept as exempter1 under Ind !ll.02 ( l 2) ( n) 4, \Vis. Adn1. Code. 
Pararct wans shall satisfy the foilO\'.'illgo rcriui L"<:.•n:cnts: 

l. Parapets shall not be less than 2 feet in height. 
2. The minimum thickness of ma!;onry parapets shall be 8 Inches . 

Re1;i.p.tcr, :r.cn:r, 197·1. :'\'o. !!21 
Dulldlng anll hcatln~. ,·cntilutlng 

, and air con•lillonlng code 
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3. Parapets shaU have firc-resisti ve 1·atings as specified for exterior 
walls in Table 51.03-A. 

4. Parapets are not rcqnirc1l on C'Xtf'rior \\'alls whiCh front strl't'!ts 
and alleys or where exterior ,,·alls connect '''ilh roofs of noncombus­
tible construction. 

(b) All parapet walls shall be properly coped with noncombustible 
''"cathcrproof Jriaterial. 

(13) FIRE Dl\'ISION '\\'ALLS. Fire division walls shall have not less 
, . .;4}1an a 4-hour tlre-reolstive rating a1 1pecilled in 11eCtion Incl 61.04 and 

··!:ha11 comply with one of the following conditions: 
(a) The \\0 al1 shall extend ;} feet above the roof. 
(b) The wall shall connect and make .ight contact with roof decks 

of at least 2-hour fire-resisti\'e noncomBustible construction on both 
sides of the \Vall. 

(c) The wall ahall connect and make tight contact with 2·oofs o~ 
noncombustible construction on both sides of the walls, and the roofs 
:;;hall be noncontinuous at the \\'all. 

(14) DETER~IINATJON OF NUMBF.R or STORIES.• For purposes of 
establishing the maximum allo\vablc stol'ies in the various classes of 
constroction stated in section Ind 51.03, the number of stories shall 
be determined on the foJio,ving ha sis: 

(a) The first floor shall be dctcl'n1ined first and this level shall 
satisfy the following conditions: 

1. Is the lo\\•est floor havinl-:' one Ol' more requ_ired exits for that 
tlool' and for any floor(s) above or belO\\'. 

a. If condition Btated in 1. is not satisfied, the highest floor level 
shall be considet"cd the fi1·st floor. 

2. The elevation of the first floor shall he nt or not more than 
6 feet abo\'e an exit discharge grade. 

3. The door sill of rill r~qui1·ed C'xit clisrhargcs from thP first floor 
shall be at or not 1norc th:.in 3 feet ahoYe exit discharge grade. 

(b) An interior balcony or mezzanine floor which exceeds 25,000 
square feet or one third ( ~ l, \\'hichever is least, or the net arC!a 
enc1osed \Yithin e":terio1· \\'all::; antl..'vr fire division \\"alls shall be 
'counted as a story. 

(c) Penthouse(s) ''11th a total area that exceeds 50% of the total 
roof arf·a shall be countl~d <l:-! a story ( i.~s). 

(d) Construction according to ~uh::;riction Inrl 51.02 (4) (b) 1. h. 
shall also be counted as a story (ies). 

(e) Total number of storie.; shall include the first floor plus aU 
stories above and those stories deternlined bv subsections Ind 61.02 
(14) (b), (c) and (d). · 

1. Floor levcla satisfying the definition of ba1ement(s), ground 
ftoor(s), attie, interior balcony(ies) and/or mezzanine floor(s), unless 
other\\'ise stated, sha11 not he rount<>d as n story(ies). For exception, 
see Appendix A-51.02 (14), Illustration No. 4. 

Hi.t•.-,-:1 Cr. Resl•ter. June, 1972, No. 198, et!'. 1-1-71: r. (9) and (101, 
renum. (3) to be {4), (0, m, (6), (1). (8) to be 16}, (!), (I)~ (I), (10 , 
am. C2) (a). er. (3). (5). (11 ), (1:!), {13) and Cl-I\. Hcglstl'r. ~PptPmbPr, 
1973, No. 213, etr. 10-1-73: n.m. {1-4) (dJ, RC!glster, Februo.ry, 1974, S'n. 
:!l8, ,.ff. 3-1-i-:I: r. and rec1. (I.:) {n); u111. (l:f) {c). 1:cg·lstc1·, :\lay, Ht7.f, 
No. 221, eft. &-1-74. 

•See Appendix A for rurther ('\:fl)&natory niaterlal. 

H(·l.!"i,:t('r. :lht~·- 19i4. Xo. :!:!1 
Building and heating, ventilating 
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CLASSES OF CONSTRUCTION TABLE 51.03-A FIRE RESISTIVE RATINGS IN HOURS (OR FRACTIONS THEREOF) 1 
MODIFYING CONDITIONS TYPES OF CONSTRUCTION 

BUILDING ELEMENT 

0 NUMBE~ OF 
STORIES 

INTERIOR SUPPORTS 
OVER B STORIES 
OR l\10RE THAN 

(COLUMNS, PIERS, es' !N HEIGHT 

:s~~~R~~~G~~ FRAME LEGS,PCSTS 
OR LESS 

FLOOR FRAMING 
MORE THAN 
2 STORIES 

(BEAMS, GIRDERS, 

JOISTS,SLABS,DECK) 
2: STORIES 
OR LESS 

ROOF FRAMlNG 
OVER 8 STORIES 
OR MORE THAN 
es' IN HEIGHT 

(TRUSSES, BEAMS, 
J TO 8. STORIES 
OR 85 IN HEIGHT 

GIRDERS, JOISTS, OR LESS 

0N~~o:';;. ?NR FRAME RAFTERS, 
PURLINS, DECK) HEIGHT 

I STORY ROOF 
FRAMING; MORE 
THAN 20 ASOVE Fl . I STORY ROOF 
•RAMING 20' OR 
LESS A80VE 'L 

ROOF COVERING 
OVEF'! S STORIES 
OR MORE THAN 
es' IN HEIGHT 
8 STORIES OR 
es· TN HEIGHT 
OR LESS 

EXTERlOR WALLS 
S COURT WALLS 

(NOT INCLUDING 
INTERIOR FURRING 
ATTACHED TO 
INSIDE SURFACE 
OF WALL) 

INTERIOR WALLS 
BEARING 

PARTITIONS 

REQUIRED EXIT 
CORRIDOR ENCLOS. 

FIRE ENCLOSURE ! STOFilES 

(STAIRWAYS, OR MORE ------ - --· ELEVATORS, 3 OR MORE 
VERTICAL SHAFTS) FLOOR LEVELS 

PENTHOUSE WALLS 

PENTHOUSE ROOF 

KEY TO ABBREVIATIONS 
NON COMBUSTIBLE 
NOT PERMITTED 

HEAVY TIMBER 

SEE NOTES©@ 
FIRE RESISTIVI FIRE RESISTIVE METAi.. FRAME HEAVY EXTERIOR METAL FR.llt.4f 'NOOO FRAME 

TYi!'( A TYPE ' PROTECTED Tl"18ER MASON RT UNl"ROTECTEO PROTECTED 

~D~/L s~;~~s,.e~~ BEARING · OR 
NO. I NO. 2 NO. 3 NO. 4 NO. 5 NO. 6 NO. 7 

BLOG Qr. SAME PROP NON-BEARING 

NC-4 NP NP NP NP NP NP 
SEE IN0.5103("1) NC-3 NC-2 SEE IND.51.03(3) SEE IND :il.03 (5) SEE IND 51.03(6) 5£E IN0.5103(7 

NC-I H.T, OR I 0 NC - 0 ,,. 
NC-3 NC-2 

SEE IN0.51 03(~ SEE IN0.51.0J(4) SEE IND 510J(5) SEE IN0.51.0J (6) 
NP NC- I H.T. OR J 0 NC-0 

l"'"E IND. 5! 03(4) 
NC-2 NC-I NC-I 0 

SEE IND 51,03(6) 
3/4 H.T OF'! I 

T"F'!Y•f T ~ NC-0 
-

NC·2 NP NP NP NP NP NP 

SEE IN0.5ro3(4) 
NC-1112. 

SEE IND 5103131 SEE IND.51 OJ [5) SfE IND.!il 03(6) 
NC-2 NC-I HT_ OR I 0 ,.c -a NP 

NC- I NC-I NC-I 
SEE IND.5103(4) SEE IND 51C3(5) 

NC- 0 
SEE IND 51 OJ(1) 

H.T OR I 0 ,,. 
SEE IND. 51.0J (2) SEE IN0.5103(4) NC-0 NC -0 NC-0 HT OP. I 0 0 0 

SEE IND 51.0314) SEE IND 51 03(7) 
NC- I NC-I NC- I 0 0 

H_T OR I ,,. 
CLASS A NP NP NP NP NP NP 

CLASS A CLASS A CLASS A CLASS B CLASS B CLASS c CLASS c 

LESS THAN 10 FT BEARING NC-4 NC-3 NC-2 NC-2 NC-2 NC-2 NP 

10 FT. TO 30 FT, 
SEARING NC-3 NC-2 NC-3/4 I NC- I NC-0 3/4 

INCLVS!VE 

OVER 3oO FT, BEARING NC-2 NC- 1 NC-0 I NC- I NC-0 3/4 

LESS THAN 10 FT, "ION - BEARING NG-2 NC-2 NC- I NC- I NC- I NC- I NP 

10 FT TO 30 FT. 

INCLUSIVE 
NON - BEARING NC- I NC- 1 NC-0 I NC-1 NC-0 3/4 

OV[R 30 FT. NON - BEAFilNG NC-a" NC-0 NC-0 3/4 NC-0 NC-0 3/4 

NC-3 NC-2 NC- I I I NC-0 3/4 

NC-0 NC-0 NC-0 0 0 0 0 

. 

NC-2 NC- 2 NC-I I I I 3/4 

NP 
NC-2 NC-2 NC-I ,. I I --------

3/4 
.. 

NC-0 NC-0 NC-0 0 NC-0 0 0 

NC-0 NC-0 NC-0 0 0 0 0 

©.::::-SEE OCCUPANCY SECTIONS OF THE COOE FOFi OTHER BASIC REQUIAEMENTS ANO "40RE RESTRICTIVE LIMITATIONS. 
@-ROOF COVERING SAME AS FOR MAIN BUILDING, 

@=-- WAL.t..S OF SOLID WOOD .... tN THICK~".S,,ARE ACCEPTAJ!t..E AS EOUAL TO ONE HOUR FIRE-.RESISTIVE RATING. 

©- flRE RESISTIVE REQUIREMENTS ALSr '. FOR THOSE BRACING MEMBERS REQUIRED FOR GRAVITY LOADING 
©::-REFER TO TABLE 51.03-B FOR ALLt , AFfEAS FOR WINDOWS ANO OTHER OPENINGS IN EXTERIOR WALLS: 

©-FOR EXCEPTIONS REF"ER TO tNO, 51,._,_ 

--·---·--- I 
--

Yl'OOO FRAM( 

UNrROTECTE 0 
Af'PLICr.BLE NOT(:> 

-- ------
NO. 8 

SEE IND. 51 .03 FOR 

CONSTRUCTION STANDA~ 

NP 0© 
·-SEE IND ~OJIB) 

il®® 0 - -- - ---
NP v 
0 Ci)® 
~ 

NP 0 
------ ~. 

NP © 

0 ©® 
·-

0 © 
·----- --
0 0® .. . .. 

NP 0 
CLASS c © 

-

NP ©©©© 
0 ©©®©QJ® 

0 :V©®©QJ® 
.. 

NP ~©©0 - --
0 :V©®©QJ® 

0 '.!>©©®©@ 

0 :V®:D 
0 00 

-
3/4 :V@ 

•.. - -. -
NP 

--------- ®(!) 
3/4 

. . --

0 0 j ·-. 

0 0© 
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underside of the members. Splice plates shall be not less than 3 inches. 
nominal, in thickness. 

(!) Floors: 
1. Wood ftoor construction shall be tongued and gl·ooved, or splined 

lumber not less than 3 inChcs nomir.al lhickness, ur of solid lumber 
placed on edge and securely fastened together to make a floor not less 
than 4 inches, nominal, in thickness. A top layer of flooring of one 
inch norninal thickness sh:i.ll Le 11laccc..I oYcr all such floor construction. 

(g) Stair coutruction may be of wood in buildings not exceeding 3 
storlP.s in height. Jn 4-story hui1dlngs, all stairs, platforms and stair 
construction shall be constructed of 11oncom!Justil>le 1u.:~lc:l'ial. 

(h) Roofs. Roof decks shall be: 
1. !\latched or splined "·oot.l rout decking of not less th:in 2 inches 

in nominal thickness; or 
2. Solid lumber not }('ss than 3 inches in nominal thickness, set on 

edge securely fastened together; or 
3. Appro\·ed i;s inl'h thil'k pl~:wood \vilh cxlcriur 1:;lt1e, tongue an<l 

groove ,,·ith all end joints ~tnggercJ anJ butting on .centers of bea1ns 
spaced not over 4 feet ap~rt; or 

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

(5) EXTERIOR MASONRY (NO, 5): 

(a) A building is of exterior n1asonry construction if all enclosing 
\\"alls are constructed of masonry or reinforced conc1·cte \vith fire­
resistive ratings as set forth in table 61.03-A. 

(b) All buildings of this cl11&sirlcation shall not exceed a height of 
50 feet, in which height there shall be not more than 4 stories. 

(c) The interior structu1·al framing shall be metal, reinfo1·ced con­
crete, masonry or wood. ~Fire protection of metu.l or wood StrucLural 
1nen1bcrs may be omitted except that all such n1c1nbcrs supporting 
load-bearing masonry in all parts of buildings of more than one story 
shall be of metul, reinforced co11c1-ete or masonry \Vith not less thWl 
one-hour fire-resistive pl'oteccion of suppol'ting metal. 

(d) In \\"all3 \vhere fire protection is required, the botton1 of lo\\·er 
flange of lintels supporting load-bearing u1asonry shall be protected 
for openings exceeding l~-foot spans. 

(e) Floo1·s, roofs, pu.r;.;tion:'i and ~lairs inr.y : .. ~ uC \\oocl but no joist, 
raflcr, stud or stringer shall l;e less tl:un '.!.inches in no1ninal thickness. 

(!) Bays, oriels and similar exterior projections from the walls 
shall be const1'\lcted o! material \Yith fire-1·esistive ratings as required 
fo1· exterior \\'alls or app1·0\·ed fire-retardant treated \\'ood satisfying 
the definition for 11nonco1nliuslible'' [Ind 61.01 (BG) (c)). 

(I') Where exterior overhangs are closer than 20 feet to the adjoin­
ing property line or other building on the 1&111• property, exterior 
v:ood aiding, trim and shingles of projecting canopies, cornices, roof 
O\'erhangs, dormers and mansard roofs may he used if the construc­
tion complies \vi th the follo,.,·ing: 

1. All exposed material shall be noncombustible mater!al or fire­
rctardant treated wood satisfring the definiiion for •'noncombustible'' 
[Ind 61.01 (86) (c) ], 

•See Appendiz A for further explanatory n11l.teri11l. 

Registert :i.Iuy, 1974, ::\"o. 2!!'1 
Bu!lt.ling and nealing, ventllallnS" 

and air condltlonlns· code 
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2. Exterior masonry \valls shall extend to the underside of roof 
i·afters or joists or bearing points of beams and trusses. 

3. Spaces bet\veen r~tcrs, joists, beams or trusses shall be fl.re­
stopped l\'ith non1inal 2-inch \VOod blocking or rigid noncombustible 
material to the underside of the roof decking. 

• 
(h) Penthouses and other i·oof structu1:es shall have enclosing walls • 

Of uoncornbustil.tlc construction and roof' framing and coverings shall 
be equal to that specified ~n table 51.03-A . 

. ···:o~iih!#)~. (8f.MBTAL FKAME-llNPHOTECTED (NO. 6) : 

(a) A building is of metal fr~nne unprntt~ctcd conslruction if the en­
closing walls are of unpl'otccted 1nctal or u·nprotccted llll!lal in con1-
bination with other nonco111bustible 1nalt·rinls and all building ele-
1ncnts are as set forth in Tahle 51.0:J-A unll·s~ othe~·,\·isc exc1nptetl. 

1. Heavy timber niay bC' used for int<'riol· colu1nns n1u.1 tlool' framing. 
2. Interior 1nez.1.anincs antl balconie;, "·;thin thfl first i.tory nu1y be 

con.3tructed of. one-houl' fire-:·:•.-.;i:;li\·~· lOll·:u·u,·tion, 

(b) All buildings of this classiftca.tion shf:.ll not exceed n height of 
50 feet, in \V11ich hi:!!ght ~hC'rc shall Le not inore than 3 stories. 

(c) Stairs nnd stair platfo!"1n~ may be of \vood \\'ith stringers not 
less than 2 inches in nominal thickness. 

(d) Days, oriels and shnilrar exterior projections from the \\"alls 
shall be const1·ucted of niaterial \Vith fire-resistive ratings not less 
than that specified for ext('rior "·alls in table 51.03-A. 

(7) Woon FRAME-l'R01·ECTED (rrn. 7); 
(a) A building is· of "·ood fr~une protected construction if the 

structural parts ond ei~clo,.;i~"l.1:' ''"alls r::.i·c of protected wood, or pro­
tected "•ood in con1hi11atic.n \'tith other materials, "·ith fil'e-resistive 
i·atings as set forth in tr.ble 51.03-A. If such ·enclosing \Valls arc 
·;cnccrcd, cnc~scd or fnL~r: y:ilh stone, !:rick, til~, concrete, pl:istcr or 
nlet:il, the building is a!so Lcrn1c<l a \Vood frame protected building. 

, {b) All bnildings of this classific:::tion shall not exceed n. height of 
40 feet, in "·;iich h•Jig!it ti1cl't: shall be not n1orc than 2 stories. 

(c) Floors, roofs, partilion~ and stairs ma)-· be of \\"ood but no joist, 
r1fter, stud or stringer shall be less than 2 inches in nominal 
t):ickn~'.S=>. 

(11) Tht! sll'ui·t!~r:i.I !lh'ln1wr,.; s1q.:1orLi::~ '.~11' !inid1cd <·riling in the 
l11;11ncst stol'y ::.hall 1 e !••u!;·c:~t.•d u11 the lt11dcrsidc by fire-resistive 
material ac:cepta!Jlc in systcn1:s apru·o,·ed for one-hour fl.re-resistive 
ratings ns covered in s~ction Ind 51.04. 

(8) \Vooo 1'1tAl\lE--U~I·n:.>TECTED (NO. 8): 
(a) A building is of \\'.a~d frame unprotected consti·uction if the 

st1~uctur:il parts and enclosing \Valls nre of unprotected wood, or un­
prot~cted \vood in co1nbi11[1t"ion \\•ith other materials. If such enclosing 
\\·aUs are vcneel'cd, cnca~;..·;1 or f:1ceJ \\'ith stone, brick, tile, concrete, 
plaster or metnl, the building is also termed a \\"ood frame unprotected 
building. 

(b) All bu:hlin:;.:; of thi.i classific::.tion shall not exceed a height of 
35 feet, in \\."hich heieht there ·shall be not more than 2 stories. 

•See Appendl:z: A. for fL:i-Ll.cr exp1anu.tory malerlo.L 

Hc·:---[li,..~er, :\Ia:·:. 197-1, No. ~:!1 
Bui ding an<1 heating, venlilating 

.-.j;_~ all'. conditlonlDK' aodt1 
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(c) Floors, rooiR, partitions nnd stairs 1nay be of \vood but no joist, 
rafter, stud or stringer shall be less than 2 inches in nominal 
thicknesa. 

llt.10171 Cr. Regl11ter, June, 19i;!, No. J98, ett. 1-1-~3; a1n, (1) (d), 
renun1, (l) (e) l. to be (f), (1) (!) I. a. to \Je (1) (!) 1., (1) (f) (g) (h) 
(I) lo be (1) (g) (b) (I) (j), (:!) (f) 1. to be (:!) (g), (:!) (g) 1. a. to be 
(2) (ar) 1., (2) (g) (h) (I) to be (:!) (h) (I) (J), (3) (d) 1. to be (e), 
(3) (e) t. a. to (3) te) 1., (7) (b) t.:> be (c), ('1) (c) to Lt! (b), atn. -(.:l) 
(e). r. (4) (e) s .. r. o.nd rE-cr. (ti} (a.), er. (7) (d), ne.~l::it .. r, s ... 1no:nlb'!r, 
1!.li:i, :Xo. :!13, cff. IU-1-i;;; r. uud rc..:r. lli) tu), l:~B:i:Ht:I', :.\la)', l!J~-1 •• \n, 
::21. err. i-1-74. > . 
' l•d-GIAM 1Jh1tor}"i 1-~-riti: r Reg1sl~r, February, 1971, No. 182, err. 
;;"-1-.71; er. Rei;1sl0-r, .JutY. 1971, No 187, el!. 8-1-:'1 anu expiring 1-1-72. 

X~.·.· _......_,_ .. ~-~~ .•.. ·. · ... ·!:~, .. ·.·.··~ .. ,,.-~~r,r:---l·le:~1:'s'·;t~1-'-.~,. Standar•--~~·:,-~.:-,,,,,,f!f'['/-i' ~--._ ~,~ _'i_";.•Fj..... l5 ~ wt 
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l\!ateriaJs of Constr11ctiun 

Ind 51.04 Scope. This section shall include star..:!ards applicable to 
various type;; nf iire-1·esi;;tive construction. Requirements established 
herein are considered minin1um safety standards and will not neces­
sarily result in the n1o;;t a.l\·:"1.ntag-0ous insurance rates. 

Hl•tor71 Cr. Regl11ter, J.'cl.Jrua.ry, l~';'l, No. ts::. elT. 7-1-71; r. t!ff. 
ll-1-'ll a11d recr. err. 1-1-'i:!, Heglsler, Jul)", 1971, :-<o. 187. 

l•d IU.041 Hlator71 Cr. Reblstcr, F,:.!Jrua.ry, 1971, =-:o. 182, ett. 'l-t-'11; 
r: elT. 8-1-'lll o.nd recr. err. 1-1-72, Rei;ialer, July, 1971, :;-.;o. 187; r. Reg­
l11ter, June, 912, No. 198, etf. 1-1-13. 

Ind 51.042 General requirements. (1) Construction detnila and 
quality of material used for these system~ mnst be those used by 
the tes~ng lnboratory for t,;e test, and/or those dictated by good 
construction practice. 

(2) Connection of structural members. (a) The minimum fire­
resistive protection of n c01111ection shall be equal to the maximum 
required for the members to which it _is attached. 

(3) For structural rorr1ponents \\'ith a fit'e-resistive rating ob­
tained by test with restrainl·d ends, the supporting struclure shall 
be designed to pl'ovide for this i·cstraint. 

(4) ASTM standard method" of test. (a) All products manu­
factured and tested acco;·d :nµ- ~u .·\ST:\I ~tandarrl 111t·thods Jll'ior 
to effective datl!s of str;.ndard:-> specified in ••f'ire-Resistive Standa1ds 
for Materials of Construction'' shall be accepted u11l~s the AST)l 
standard method used in the test is judged to be inadequate in com­
parison with the currently .:i.do1>ted standard method. 

(5)• The heat t1-ans1n'.s::::iJn J'<'q:1~re1ncnts of ASTit E-119 (25b), 
with the uception of high h32ard areas, penal and health care facili­
ties and warehouses for con1bustible ma~rials1 may be reduced 
to one-half ( 1,'2) of thr houTly rating required by this code, but 
not less than one hour. 

NOTEt For ASTll E-119 Standard adopted •ee Jnd 61.26 (10). 

(a) The fi1·e-rcsisti\'c rating for structural inlL'grity required 
IJy this code shall lie maint.aiued where the heat transmission critc:ria 
bu been reduced. 

•See Appr.ndJs. A for Curt her expla11;1lory n1nterlal. 

Register, ).Jay, l:tf-i, !'\"o. :!:!1 
nu 1 ltl i i.i; n111l ilea 1i11:.,:-, vent 111.1.Lini;; 

and air coudlUonini; code 
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(6) The Use of tire-resistive protection implies consent by owner 
to maintain material in a serviceable condition. Where this protection 
ia conce&led, provisions &hall be made for periodic visual inspection 
of the structural insulating material at each story. 

NOTE1 Deftnltluo or own<Jr-11ee 101.01 (13), Wla. Btat1. 
:1 Hlaf•l'J'• Cr. Reglller, February, 1971l No. 18~, ell. 7-1:-71: r. eft. 
f" 1-1-71, and recr. etr. 1-1-12, Re.rtater. Ju y, 1971, .NO. 18'1. 

Ind 51.043 Approved rating methods. (I) Ratings of tire-resistive 
assemblies shall be determined by one of the following methods: 

~ (a) Teot bJ approved testing laboratories (see Ind 61.044). 
(b) Typical examples as listed· in this code in lieu of approved 

teat (see Ind 61.045). 
· (c) Approved method of calculation in lieu of appro\'ed test (aee 

Ind 61.046). 
lll•t•rl'I Cr, Reglater, February, 1971, No. 1821 efr. 7-1--71; r. err. 

8-1-71, aod recr. elf. l-l-i2. Hei;islcr, July, 1971, No. 187. 

Ind 51.044 Appro\·ed testing laboratories. (1) }"'ire r::iting tests 
conducted according to table 1 listed ASTM standards shall be ac­
ceptable iC conducted by the re.cognized testing laboratory for ref­
erenced test. 

NOTK1 Other teallos lrt.boraloriell will be recognized aa an approved 
ag~ncy If accepted In \\"tiling by the dep ... rt:nent. 

TABLE I 

AST .M Standard Testa ------------- ---
£-84. E-lOil E-119 E-13G E-162 E-168 ------------1--------- ---------

:F.:•,.:=:'..:'..:'.:°"":..:La::b::·:.• M:..:••::"'°:..:':.· ".:. . .::''_·' ___ 1:-·::·..:·=--- _--_--_-_-- _x_· ______ x __ _ 
Nat'I. Bureau of St'd., \\1a.!1hini=L1111, D.C. x x 

x OhioSt.ateliniv.,Columhw,Ul.io --·---- --·-··· X X X :..:.:...:c:::...:::..._:__.:. _ _:_ ____ 1-'--'-1-'---- --- ------ ---
Poriland Cement Amoe., Skokie, Ill. • ••••••••••••• x ______________ , ___ ------ ---------
Soutbw111111t Reeearcb Inst., San Antonio, 

_T:_•:.•.:.· ------------l--X- _-------··-- _---·_·_··_· _··_·_·_··_· _· ·_·_-_··-- _---·-··--_· 
:U=•=•::"..:w.:"::...,..:::.:La:::b.::··..:'::"::·:.· c:..:••..:u::':.':.• :11.::'· __ 1 _ __::x:___ _x ____ x _______ x __ x __ 

l."T},~f.~~~n'!:i~·aL., Inc., Scarb,.roui:h, I X II X ·1 X I X X I X 

Uuiv. <iC c.wr .. D11rkele>., C11Jif. ---== -X-- --X-- ==1==1x-
•NOT£1 &rerenm bullld OD reaaarcb and development d11ta.. Facility is not available lor 

eooJ.uciin11: rouLi.Dit ratln11: Ullt.!I. 
NOTEt For column lden·.ltlt"'a.Uon and specific alandarda ndopt~d. 11et1 

aubeecllona lnd 61.26 (88) tnru (D:t). 
Ula&e.Q1 Cr. R••lal.er, F'euruary, 1971. No. 112, etr. 7-1-71; r. err • 

· 1-1-11, and.- recr. etr. 1-1-72, Regta;.er, July, 1971, No, 117. 

Ind 51.045 Typical examples of Fire-Resistive Structural Col!l­
ponenLL (1) Basic design and construction for specified fire-resisti\'e 
protection of structural components liaWd in table 2, including ref­
erences (a) through (p), shall be acoeptable. 

!\O'l'Et The following tablti I.I llaaed on performance, Interpretation 
ot v_&rlou teat data And/or data from • .\STM E-119 teet (Me table 2), 

•See Appendls A tor further explanatory materla1. 

Jli;gistcr. J.1ay 197..1, No. 2~1 
Uuildlng and heating, ventl\atinc-
10111 air condillonloa- oode 
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 111 
Tlll•a.lere, as1embly halls 

Chapter Ind 55 

THEATERS AND ASSEMBLY HALLS 

lnd 55.001 'ftLe&t•n Ind f.S.36 · • .t..ut.otn&tlo •Prtaklen 
Ind 66.01 M•embly hall• JnJ 5,j.39 Use ot "aafety·ba.e" Glm 
Ind 156.02 Clua or ooutMlcUon Ind 65.40 lloUon plctun maaldnli 
Ind 156.03 Helsht above 1T&de bout.M. aeneral 
Ind 66 Ot E:itPGIUrt and courts lod 55.41 Con11trucuon or booth 
Ind 621.06 Be»ara.Uon fr1>m other Ind o: •. 4 2 D~t0r• 

oocupa.oele1 Ind Sfi.43 o .. nlo~ 
Ind 55.06 Ca ....... Ind 55.-t 4 Ventlla on of bootlul 
Ind 66.07 Number and locs.tll'.ln of Ind 55.4 5 .flellef outleta 

es.119 Ind 55.46 F.lectrlc wlrlnll' 
Ind 55.08 Type of exlta !nd .55.-iT ~lotion picture machine 
lod 65.0(1 Sta11·"'·a71 Ind 55.'48 _Fire protection In booth : 
Ind 66.10 E:r.lt dO'lrwa)'• and duors care and wie or llm · 
lad 65.11 E:11t ll1rht11 Ind 55.49 Portable booth• 
Ind 66.12 \Vldth ot e:r.11..:i Ind &5.iiO !.falntenance 
Ind 65.13 Se&llnl' Ind 55.61 Graodatandli 
Ind 65.lf Width ot al•le• Ind 65.61 lhlto 
Ind 55.16 Lobble• and toyer.11 Ind 06.53 Alele• 1t.nd p&IU•K9W&7• 
Ind SS.16 Inclines &nd aisle 1tepa ln.1 65.Sf Seating 
Ind 56.17 ON I.ruction lud 65.55 Guard ratla 

. fn4 II.ti lllrror• and false oiw.n· Ind 65.s• Portable sraDdltADda or 
lnp bleachen 

Ind 65.19 ~ration• Ind !'i5.~'7 Ina:;wcUon 
Ind 55.20 Elevator and vent ahatta Ind 55.58 Ten to 
lod 66.11 S&ase aeo-.rallon Ind 55.69 91.ructural requirement. 
Ind 61.12 ~nlutn wall Ind 65.60 ll"lanHI reai.tance 
lad &&.IS Proacentum curtain Ind 56.81 Fire hazard• 
Ind II.It AutomaUc 1moke ouUet. Ind 55.42 ExlU 
1•4 II.II •=• TUtlbulea Ind 66.63 Electrlcal lnat&llatlona 
1•4 11.21 Foo ll'bt trough Ind 65.6t Fire extlngulahtng 
Ind 65.27 nnproot pa.Int rnulp111en1. 
Ind 66.21 B~ aeceuorr roo1na Ind 65.65 JI umtnatlon: e.11t UchU 
lD4 11.29 Bo Jer and furnace and alcna 

room a Ind 56.ti6 Dolleir and furnace 
lod IUO Licht. and 1t1hUng ronm 
Ind 55.32 Sanitary e11ulpment ln·l 5.5.67 Toilet tu\.-'"llltlea 
Ind 66.11 81.&ndPIJM'a Ind 56.fil Outdoor theatera 
lod II.It l'ln U"Jn.sul1ben 

Ind 55.001 Theaters. In the theater clas!!ification, are included nil 
buildlDp or parlll at buildings, containing an D.1Sembly hRll, having a 
it.age which may be equtrped with cU;rlalns or permn.nent or movable 
.11eenery, or which is othenvise :idaptablc to the l'\howing of plays, 
opera1, motlon pictures or similar forms ot entertainment. 

Ind 55.01 A••embly hall•. (1) In the aosembly hall classlflcntion 
are included all buildin~s, or pa1·ts of buildings, other than theaters, 
\\"hich will accommOOate mo1·e th:in 100 perRons for entertainment, 
recreation, worship or dining purposes. 

Nete1 For ••••mbly areaa In connectlc>n with •chool• and other placea 
or lnatructton, refer to WI•. Adm. Code chapter Ind 6& . 

(a) Ev•l'J' auembly hall which will accommodate not more than 
100 pereona ohall conform to the requirem•llts of Wis. Adm. Code 
chapter Ind 64, covering factories, omce and mercantile bulldlDp. 

H .. t:orr1 1-2-IS: am. (I) (tntro. par.). Re15rl1'1er, ){arch, 1972. No. 195. 
•tr. t-1-72. . 

Ind 55.02 Class of construclion. (1) The capacities of buildings or 
parts of buildings in this classitlc:ation for the various types of con· 

ltcgister ?liar,, 1974. ?<>"o. 221 
Dullding and hent n.i::-. vent.llatlng 

and air condlUonlng code 
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112 WISCONSIN ADMINISTRATIVE CODE 
Theaters, &8.!:!Cmbly hu.11.s 

1truction shall not exceed, and shall comply with, the following 
requilements: 

MAXIMUM CAPACITIES 
f'upe of CoutruoUon 
"J"J'lte No. 1 and No. 2 --... - .. -----------------­
TJ'Pe No. I and No. t --------------------.. 
TYPe No. 6 and No. 6 ----------------------­
T)'P8 No. 7 and No. 8 -----------------------

WU.\ Stag• 
No llmlt 

T&D 
600 
300 

WitA.oue Btao• 
No limit. 

1,600 
1,000 

760 

(a) EsoqtiOA. One-story buildings are permitted for unlimited 
·'capacities providing the following conditlono are eatiafted: 

1. The class of construction requireinents satisfy Type No. 3, 4 
or 6. 

2. There are no ground floors or bnsementa. 
3. The setback satisfies the requirements of Table 51.03-. .\. for over 

30 !e<t distance. 
(2) Type No. 7 and No. 8 construction. (See Ind 61.03.) 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 sto1·y in height without a balcony, and \\'ith 
no ground floor or basement except a heating and fuel roon1 enclosed 
with fire--resistive construction as specified in section Ind 65.29, with 
all interior openings protceted 'rith self-closing fire-resistive doors 
as specified in section Ind 51.047. 

(b) Located at leaat 20 feet from any other building or adjoininc 
property line. 

(c) lo not built in connection with a building uaed for any other 
purpose. 

(d) lo provided with foundation walla and piers of maaonry 
ecmatruction. 

(e) Where motion picture booths are required, they shall be en· 
cloood with Z.hour lire-resistive construction. 

E~cqtion: In places of worship, a full basement and a balcony 
aeating not more than 30 persona may be provided. 

(3) Balconies accommodating more than 100. In any theater o:r 
assembly hall, balconies \Yhich acc1)1l1n1odate more than 100 persons 
shall be of Type No. 1 or No. 2 c(1nstruction as specified in section 
Ind 61.03. 

. a .... .,,, 1-2-H; Ol: (I) (a); (2); (2) <•>t U) (b): Ul I•>: u> (d): 
(I) (•): (2) (f): (3): am. Regl•ter, June 1151: No. C, ea'. f-1-a•· am. 
(1) (a), Re•l•ter, AuS"uat, 19&7, No. 20. eit. t-t-67: am. Re1"h1ter, Janu· 
ar7, 19a1, No. •t. err. 2-1-Gl; a1n. (2) (a), Reglater, February, 1971. 
No. 18:!, etf. 7-1-71: r. and recr. (2) (a) etr. 8-1-71 and exp. 1-1-i:!: er. 
(I) (&) etr. 1-1-72:. Register July, 1971. No. 187: r. and recr. (1), am. 
(J) Intro. par., and (I), Reg(ater J'une, 1972, No. 191, el!. 1-1-TI: er. (1) 
(a). Register. !:3epte1nber1..,1Y73, No. :i1:1, etr. 10-1-7;!; am. (2) (a), Regis· 
lt:r, May, 1974, No. 221, err. 6-1-74. 

Ind 5j,03 Height above grade. (I) THEATERS. The height of the 
sills of the principal entrance doors t.o 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 le\•el at the h:ghest ro\\' of seats on 
the main lloor lhall not be more than 6 feet above the outalde crade 
at tbe main entnmce; tbe lloor level at tbe lowest row of oeats on 

let-J!"h•tc-r. :\luyh19i4, !'-;o. '.?.:!l 
Uuiilling and eatlug, venlllatlng 
u.ud air con~JUo~ln& code 
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 131 
S..:hools, places of lnatruclion 

Chapter Ind 56 

SCHOOLS AND OTHER PLACES OF INSTRUCTION 

IDd H.001 Scope Ind l'ilLO!I Paaaatreft'a)'• 
Ind 151.01 Maximum belsht Ind &G.10 Aceeu to attic and roof 
Ind 56.02 Clauea or conelructlon lnil 56.13 Audltorlu111s, 1.."Ytnnas1-
Ind 56.04 Subdivisions a.nd ft re llmfl and ftie-111 hnUI'••!!. 

1-tops Ind 58.lt Scats. Lle.9ka and alales 
la.d liG.0~ Exterior wall openings Ind 36.15 Heating plants 
.Jnd &l.01 Type. location nnd num- Ind 61.16 Sanitary facilities 

ber of ell:lts Ind fi6.IT Llll'htlnll' 
Ind 51.07 Total width of e:r.lb Ind 56.18 Fire extlngU!shers 
Ind 66.08 Eslt doora Ind 56.l:i Flro 3.lar111!1 

Ind 56.001 Scope. The r~ciuiren1t::"nts of thi~ f"h:lpter. ~cC'tions ln<t 
56.0;._,_ to Inc;. 56.19 inclusi\"P, shall apply to all public a'1rl priv.:ltf'I 
schools, universities, colleges, ac:i.df:'mieR, sem;nari('s, •ihr~l"ie:.;, 111usP• 
urns and art galleriesj including all buildingR or parts of buildh1:.'t's used 
primarily for instructional purpn~efl. 

IU111or1'1 1-2-56: am. Re~i~tcr. M:i)', 1971, No. 185, err. 6-1-71. 

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

(a) Ezaeption. Bulldinp provided with complete automatic sprin­
kler or automatic mnoke detection systems, occupied primarily by 
students of grades 9 through 12, shall be no more than 6 storieo or 
72 feet in height. 

Note1 Also aee requirements tor classes of coriatructlon. 
Hl•to17r 1-2-56; r. ReS"ister, ?lt:ay, 1971, No, 185, err. 6-1-il; l'I', U~·l;'is• 

ter, September, 1973, No. 213, etr. 10-1-73. 

Ind 56.02 Classes of construction. (!) Every building not more 
than one story in height may be of type No. 7 or No. 8 construction 
as specified in oeetion Ind 61.03. 

(2) Every 2-story building shall be not less than type No. 6 con­
struction as specified in section Ind 51.03 with the exception that all 
floors and their supports shall he at least noncombustible one-hour 
fire-resistive rating. 

(3) E\•ery building 3 or n1ore stories in height shall be of type 
!\'o. I or No. 2 construction as specified in section Ind 61.03. 

(4) Auditoriums, gymnasiums or field houses, or those parts of 
buildings similarly used, shall comply with the follo"'·ing: 

(a) Limitations when occupancy is restricted to first story or 
ground floor only. 

==~~~~~~~=====~=~=c:lOl;;;,~-~,~=,u=m==~N-=u=m=b=e=r=o=t~O=c=cu=p=a=n=ta~i=~~A=n=,~ 
Room Used tor Auditorium, Gymna1lum 

T:rpe of Conatructlon or Field House Purposes ' 

------,c-:-,.----:---;---'-",.,",..h..,.,.s_tag-,--• ____ I _ Without Stage 
Type No. 1 and ~o. :! No limit 
Type No. 3 and No. t 
Type No. 5 a.nd No. 6 
~Pe- No. 1 and No. 8 

or.o 
600 
300 

No limit 
1500 
1000 

750 

ll<';.;i~l<'r ).lay, U.174, ::-:o. :?:!I 
Uu1ld111i; and hcatin,:, veulllating 

and alr conc.Jltlonlni; code 



182 WISCONSIN ADMINISTRATIVE CODE 
Schools, place• of ln11truct.lon 

1. Exception. For uulimih1d capacity, the fire protection of struc­
tural steel supporting the roof may be 01nitted for one-sto1-y buildings 
meeting type No. l, 2 a11d 3 constructiun provitlC'1l the huilcling has 
no ground or base111ent floors. Hca\·y ti111hcr columns and roof fram­
ing may be substituted fo1· structural st{'el framing, 'l'he roof deck· 

· ing shall be of noncombu.5tible const1·uction meeting the fire-resistive 
ratings of Table 51.03-A. 

(b) Limitations when occupancy is above the first story. 

· Type of Conatructlon 

Type No. 1 aod No. 2 
Type No. I tbru No. I 
Type No. I thru No. 6 

Maximum Number 
ot Occupants 

No limit 
<00 
200 

No. of Storie• 

See lnll :ili.Olt 
2nd atory 

3rd and 4th at0r1' 

t One smokeproot -slnir lo\\·er fro1n the levC'I or the us:<1••111bly hall 
leading c;lireclly to the exterior at street i;racJe shall be provided tor 
ev~ry 760 peritons ca11a.cilY. or r1·at.'tion thereof." 'l'hcse stntrwo.ys shall 
be at lea11t 44 lnche11 'vlde anJ shu.11 he ill addition to other 1·oqulred 
stairways In the building. 

lll•tnr,.1 1-2-f.6; r. 1111J r··<'r. ltt•t;i:ito.:r, Mar. 1971, Xo. \8:;, orr. 6-1-71: 
am. ll) anc1 t2) Rnr:I r. 'I.no! rr•-r. 1:n. H.~i.:-i~tc>r, .lune. tfl7:!. ~n. \98, err 
1-1-'i:l; er. 14), H••i,.:istl•I', ~···ptendwr. ltii:I, :--; ••. :!t::, •·ff. 10-1-7.'1; r. nnll 
rc>1..·1·. t~) (a) I., ll<'i;i;;tt-r, ).[;t~·. l~•i·I, :"\11. :!:!l, eff. li-1-i·I. 

Ind ~O.O'' llb1tnr,·1 1-:!-;';G: am. }!Pg-Isler. FPhrunry, 1971, No. 182, etr. 
'i-1-71; r. Heglater, .May, 1!:17i. No tH:-i, err. 6-1-7\. 

Ind 5~.04 Subdivisions. and fire sto11s. Every building of thi1 
cJassiftcation whicil js b· .. i!t in c~1~neclion \\•ilh n· huilding of a lower 
grade of construction sha 11 be separated from such other building 
by walls of 4-hour fire-rt:!si:;livP construction as specified in Bt:!ction 
Ind 51.04, and all ro1n1nnn'.~atin;: openings shall be protected by 
ftre-resh.;tive door-s as SJl•·c'.fierl in section Ind bl .047 or equal. If 
such openings are used as a nu,an~ of egress, they sha11 be kept 
nonnally open during the ou·ur.ai,cy of the building. 

lll•tor71 1-2··L6: a1n. llf'~lN\e:r. io'\:liruar)', 1!:171 Su. 182. t·rl'. 7-1-il: r. 
and rf'rr. E-lI. 11-1-'il and ~x11. 1-l-i;.!; er. eff. 1-1-7:!, U•·gldl••r, Jul)•, 1971, 
No 187 

Ind 56.05 Exterior "·all openinh.I;\· (1) One-story buildings \Vith no 
floor levels below the first floor need not be provided \vith exterior 
wall openings other than requh·ed exits. 

(2) Buildings ,.,.ith b~.~cn1-cnt8 shall nt such levels lie protected "·ith 
an approved automatic .!"prinl;.ler system (Intl &1.23) or nn approved 
automatic smoke detection systcn1 1 either of \\'hich shall he connected 
to the required fire alarm (Ind 66.19), 

Note1 See section Ind 51.01 (Qr detl.nltlons ol "automn.llc" and "ba~e~ 
ment." 

(3) Duildinga more than one story shall be provided with wall 
openings for emergency purposes above the first story as specified 
in subsection Ind 52.02 (2) except as follows: 

(a) The requirements for v;all openiilgS is \vn.ived in buildings pro~ 
vided throughout with an approved automatic sprinkler system (Ind 
51.23) or an approved n1;tomntic s.1nok~ detection s:rstem, either of 
\\·hjch shall he connccte<l to the required fire alarm (Ind GG.19). 

Hlat•l'J1 1-2-56; an1. JlCg'isler, Januury, 19G1 So, 61, err. 2-1-61· r. 
and recr., Regl•t•r~ May,, 1971, No. 186, err. 6-1-?i: r. and recr .• Reg1aler0 September, .1973, .l"<IO. 210J. etr. 10-1-73. 

H{·1.d:iler, )l:i~· 19i4. :'\'o_ ~:.'_l 
Uulldlng and h!!allng, \'C11t1l;tlin;; 

.';:and air condillonln8' code 
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OEl'T. m' INDUSTllY, l.AllOl( & HUMAN llELA1'IONS l~!l 
Heallnl', Venttlallnl' 
and Air Condltlonln&" 

Boiler and furnace rooms _______ Wis •• .t..dm. Code sections Ind 54.13, 
Ind 55.29, 56.15, 67.20, 57.50 

Ileat.ing and ventilating equipn1ent and 
wiring ________________________ \Vis. Adm. Code section E 1-E 900 

Ind 59.22 Deeign conditions. (1) INSTALLATION OP EQUIPMENT. All 
hcnting, ventilnting and nir conditioning installations 1hall be de­
signed and installed to provide the service and results required by 

, ... ·d~ code. 
:.....·.- : -- Not•: Comrllanee wllll lbla code •hall not eon11tltute auurance of proper 

ln~tul1'.1llon llt o~ratlon or the heatlnir, veritllallng and air conl1ttlonlng 
.-1y1•to:iu1. 'fh\!11 cud~ 1111 not to be uacd a• a dt!algn manual but It la eatabllahed 
<111 a n1lnlmum atandard tor aatety, health and senen.1 welfare ot the public. 

(2) CAPACITY AND ARRANGEMENT. The calculated ('a}lacity and t.he 
arrangement of all installations for required heaLing and ventilating 
sh.a.II be based upon simultaneou~ service to nil parts of the bui1d· 
ing, unlese otherwise provide<l in this code. 

(3) OUTSIDE TEMPERATVRB LlESIGN <..."OSfllTIONS. In the accompany· 
i11g map,- the slate of \Yiscon5in has been divided into 3 zones. The 
111aximum heat losses for a hP.ating ~yatem shall be ca1culat£'d ~1n the 
basis of the tc1nperatures indicated in Table 1 with rt:ference to lo('&· 
tinn of lhE' project in each respective zone. 

(.i) lNSIOE TF:1'fPf-~RATl'.ltJ-: nt~SIG~ AND Ol'J·:RATION C'ONUITIONS. 1'he 
heating systen1 shall be dE'signe<l to n1aintain a teml'Pt'alure of not 
ll·.:;s than that sho\\·n i.n Table 2 and n1ust be operated at not lef':s than 
that temperature during occupied perjods. 

Type of Buildia.11 

li.lflwr 5hl>Jl.~ aaJ lieauty 
:'d11~.1,. 

<'h.:rnoms 

T.\DLE: 

I _r,~J Ty1ir 11f Building 

I 
llo;dp.J(Jnl~ and Baths ..... , .... 

. 67 H1a1mi: Ronms ....... ,. 

Parlors 1 oi" II H.11tl~: 

''·' 11:1>:1-i1111b -~" h;i1rh1•11< :1n1I l.:mmlri1·-
\\-:mlr•·lic ................. · Oi != H.1lln>r1nh aml A~·rnihlr lt1lh 

Kitd;f'11s . . . . . . . . . . . . • ... . ... 60 Kr.•itlenlial: 
1 .... 1.,•: a:irl ~homer H.uums .. ,. 

1 

10 II ."i•rvi(l' R"um~ 

I •inini:- :mrl Lua~ h Rnnms . , .. , fl5 \11arlmcnl~ , .-. . ........ , . 
l'I ,,. R ""11\ . . . . . . . . . . . fl1 ·' 1f.u1-i• . .i ( .• r ill<' Elol.-rh· 
\: ,1- : .. 1i11m~ .mrl R11hro•n1ns ~·l .

1 

I.iii, · 
l·ikt i,: .. ,,, .. _, ,,, i '.lfiitl'' ···············1 

!l..1111.11, an1\ '\u.--iui:! i-f,;m~:~. ":'>l"T•'' . __ .. , . , . , , , , , . _.,,, 
l0 1i\.Lh' H, .... m.; .. 1 15 

1 

.. i: ... t••rfrs .;1111\ '.\l:ll'him· ~h"I'' 
t t1u r:11iai:! H.1•1m) ... I iO 1-"ouiulrir!; aml Dnilrr ~hnp:oi .. 
\\";1t<h . . . . . . . . . . . . • • • • • . • . ! 7!i Toill'I and Locker Rnoms: 
Ki1rh1·11< :i111t L:umrlrirs .. ; flO C•·nn:1l . . . . . . . . . . . . . . _ 
l:;ilbr•"'"'' i"5 \\'i1h :-:h .. •Hr . , .. _ .. _ .. 
T••il.-1 H.1•11114 ••..•• , • : 1· i .'i t;:iras:.c~: 

l ihr,1rir~ 11ml :'\fu<('um~ . . . . . . 67 Repair aad N-rvlct" .\rras 
Th1•a1t•rs and .\Memlily Hall~: I !'t"r~e and P1rkin1 ... 

~r.11iar ~pace • . . . . . . . • . . . . . . 67 \\";1rrhnu~s 
J ... nnl!r K•.nm5 . . . . . I I 

~'.\TR= S11 minimum rcquirffl. 

ne1. 
F.1hr. 

67 
67 
60 
61 
60 

67 
70 
,,:; 
h1 
65 
60 
50 

6~ . 
10 
60 

NMR 
?\''.HR 

(~) AtR.CLE.\NSJ~G APPARATUS. (a) Air-cleansing apparatus shall 
he dP.signcd and installed to permit access to the equipment for main­
tenance and to insure proper operation of the heating and ventilat­
inr 1y1tem . 

.n ... i::-is1er. :Ha)", 1ri;.i, Xu. ~':.'1 
Uullt11111: n11d hrnlin~. \'t>nll111.linJ.;" 

and 1dr t·unrlllionlni; t'o\lt• 

·------
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HAP OF WIBCON'SIN IUOWlllG DBllGN TBllPIDRATVRBI ZONBI 

, ... .,. 
t. • .-. •••••• --i~=·---_Jt.,~w..~ .. ~.,---~ 

~~:-·------· 

r.~u~.---.. l'llU.O.IHOOI 

J""Uu 

"'''""""''' ----1 

:.·~· 

OQ 

u u.rntr .. u .. 

ZON 
~OCll 

U•LU U&"• I 

........ 
··~· 

3 
•.1.~11gON 111•'1 

·~ ~-·--· ~-· ·-·-·- ·--· 
Zone 
Zone 2 
Zone 3 • 

Hegieler, Ma>' 1974, No. 221 
Bulldln• nd b.e&Ung, venllla.Ung 
and air conditioning code 

- - - • • 30° Below Zero F • 
250 Below Zero F. 
15° Below Zero F. 
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DEPT. OF INDUSTRY, LA non & 111: MAN REJ,ATIONS 161 
Hel\tlns-. Ventllatlns 
and Air Condltlonlns 

(6) SurPLY AIR TEMPERATl?RE. The dE'sign conditiL>n of the supply 
air temperature ahall not exceed 1-10• Fahrenheit. 

(7) CONTROLS. Where ventilation is required by this code, controls 
shall be provided so that n1inimum air c\rculation1 supply and exhaust 
ahall be maintained continuously dUl'ing pcdoiJs of occupancy. 

(8) J\.IR QUANTITY. The quantity or air used to ventilate a given 
apace during period of occupancy shall ahvnys be sufficient to main· 

- r"..,., ta.in the atandarda of .air ten1perature. air qualit1. air motion _and alr 
· ~···dl1trlbution u required by this code. (See Wis. Adm. Code oectlon 

Ind 59.24). 
. (9) NUMBER AND Al!IL\NGEMENTS. The capacity, number and ar-

' :rangement of outlets, retutna and exhausts shall insure a uniform 
distl'ibution of air. 

(10) ELEVATOR SHAFTS AND STAIRWELLS. Air shall not be trans­
ferl'cd through elevator shafts and stairwells where doors are 
required at any floor level. 

(11) GRILLES OR DIFFUSERS REQUIRF.D. All nir supply outlets and 
returns shall be equipped \Vith grilles or devices which 'vill provide 
a uniform dietributio.D of air. 

( 12) CoRBiooR 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, 
janitor closets and similar areas. Additional exhaust ventilation shall 
be pl"ovided where the volume of air exhausted from the corridor ia 
lesS than the volume of air supplied. 

lll•f:•'1'• Cr, ReB"lster, January, 1965, No. 189, err. 2-1-65; am. t&ble 
2, ~r. (8), (10), (11) &nd (12). ReglatEir, September, 117!, No. 113, etr. 
111-J-j::; e1nerg. r. and recr. 1-ij, C'I!. l-5-74: r. and recr. (4), Register. 
'.\fay, 1974, No. 221. fl'ff. 6-1-i·I, 

Ind 59.24 General require1nents for heating, ventilating and exhaust 
ay1lem1. (1) HEATING SYSTEMS REQUUIED. Heating systems complying 
with the requirements of this code shall be provided, maintained and 
operated for all occupied areas 'vithin the scope of this code. 

(2) GUAllDINO OF SURFACES. Equipment located In occupied areal 
and installed Jess than 7 feet above the floor shall be guarded to 
prevent bodily contact \\'ith: 

(a) Any surface temperatures that exceed 1so• F. 
(b) Surfaces that are likely to cause lacerations. A"•••• For more restrlctlve condltlona, aee Ind 68.66 (2), 
(3) VE"'!'1LATING SYSTEMS REQUIRED, Ventilating systems shall be 

provided, maintained and opera.ted to accomplish required ventila· 
tion service for all occupied areas \vithin the scope of this code . 

.. ··, . ..-..., Croaa reference: Jl'or- requlnmenta pertalnlns to all placea of 
employment or occupancy where amoke, gaa, duat, fumea, •team, vapor. 
tndu1ttria.I polaona, or other detrlmento.l 1nalerlah11 are uacd, atored, 
ho.ndled, or nre preaent In the o.lr In aufl1clt!nt qnantltlea to obatruct 
the vision, or to be lrrltatlns. or to be lnJurloua to the health, aafety 
or welfare of the employe1 or frequenter•, aee Wla. Adm. Code Chapter 
Ind IO-Du1t1, Fumea, Vapora and Guea. 

(4) NATURAL VENTILATION. Where outdoor openings are used for 
natural ventilation the openings shall be within 100 feet, or 6 times 
the •- llimODlional width of the occupied area, whichever Is the 
leall; 

Register. J.ro.y, 1974, No. 221 
Bulld•nK D.THI henli111;, ventilu.llnG" 

u.n•l air rn111ltliu11il11:, i:oi.lt" 



162 WISCOl\SJN .\mllXJSTRATIVE CODE 
Healing, \•enlllallDK 

and A.Ir Condltlonlnc 

(a) Outdoor openings below grade will not be accepted unleaa there 
is a clear apace outside of the opening having a width not leas than 
llh times the distance belo\v grade at the bottom of the opening. 

N•te1 Width or clea.r •pace Ja the horlsontal dlalance mea.aured at 
rlsht an•l•a to the plane ot the opening, 

(b) Outdoor openings shall be at least 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. 
:~~ .~-~;~ ••••• :ror further- rutrlctlona. ... Table 11.0l·B ·and aectlon Ind 

,,_19.SO. · 

............-----· 

(6) GJIAVITY DIRECT-INDIRECT SYSTEMS. The installation of gravity 
direet--indirect systems is prohibited, 

Note1 Tble rule 11 Intended to prohibit the uae ot direct-Indirect 
ra:Ua.tlon whereby the outalde air supply ts admitted to the hue and 
delivered &t the top without mecha.nlcal asal1tauce, 

(6) HO'I' WATER HEATING AND VENTILATING SYSTEMS. Hot \\•ater sys­
tems installed in areas \\'hel'e ventilation is l'equired under this code 
shall comply with the following requirement: 

(a) The system bot water shall be circulated continuously by 
mechanical means. 

(7) EXHAUST VENTILATING SYSTEM. (a) Exhaust ventilating sys­
tems 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. 

Note1 See Wla. Adm. Code Chapter lnd 20. 

(8) TEMPERED AIR SUPPLY. (a) Where ventilation is affected by 
exhaust methods, an outside tempered air supply shall be provided to 
?'ep]ace the air exhausted from the area if the volume of air 
exhausted exceeds one air change per hour. 

(b) Where heat gain from a process is equal to all or put of the 
ventilation bent load, the air may be recirculated and supplied 
mechanically withiri the immediate area and mixed with a quantity 
of outaide air to temper the air supply, provided that dampen and 
te1nperature controls are installed in the system to maintain a dis· 
charge ten1perature of not less than 50° F . 

. '\"01~1 See other applicable sections ot Chapter Intl 69 tor further 
rt!~lrictlonB. 

(c) A tempered air supply depending on a negative p1·essure with.in 
the space i1 prohibited except in foundriea, steel fabricating shops 
and simHar. areas . 

. (9) CoNTAMINATION OF ADIACEN'I'. All£A. The ventilation of all 
equipment and system service rooms which hoUH source. ot odors, 
fun1es, noxious gases, smoke, steam, dust~ -spray, or other contamina­
tion, shall be such as to prevent spreading of any such contamination 
to other parts of the building occupied by people. · 

(a) AreSs where chlorinated hydrocarbons are introduced shall be 
arranged to satisfy the follo\ving conditions: 

Nete1 Some of the chlorinated h7droca.rbon.a commonly uae_d a.re: 
trlcbJoroelll1lene. perchloroelbylene. carbon tetrocblorJde, methylene 
chloride, me.thyl clilorotorm, 1''rcon F·ll, l•'1•eon 1•'·12, Fr1•on F·:!l null 

Hegisl(lr, Ma.r .197-1, !'\o. :!~! 
Unih.ling and bealina-, ve11lillll1n~ 

-~:- ~~·n~ air ronrl~tlo.n~n,s -~hl1! .... - . ' 

'1? 

( 

• '<.-, 

• 

• 

• 
• 
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DEPT. O~' INDL:,'TRY, LABOR & HtiMAN RELATIONS 163 
Hee.llnJr, Ventllallnl-{ 
&nd Alr Conditioning 

Freon_ F-114. For example. these material• are used ln dry cleanlnK 
eatn.hliahmenta, In d<"greaslng operations, and where preuure can 
propt:llanta are used. Pres8ure cans are uaed for auch product.I aa 
enn1nel.'1, lacquer&, paint re111ov~rs. atencll Inks, lubrlca.nls, pesticides, 
hair a)Jri.l)'B. sl111vini: lather:t, shan1pooa and colognes. 

1. The area 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 avernge threshold limit values of specific ail'­
bome conbuniDanta are not exceeded. See Wis. Adm. Code Chapter 
Ind 20-Dusts, Fumes, Vapors and Gases. 

3. No direct-fired heating unit \vith or without a beat exchanger 
shall be located 'vlthin this nrea nor shall it recirculate air from 
this arcn. 

4. Surface ten1peratures of any kind of heating equipment used 
in these -areas shall be belo\v the te1npcrature at whlch toxic materials 
nu1y be released. 

Xuue1 Toxic 1naterio.ls arc lhose covered in Wis. Adm. Code Chapter 
lnd :?0-DU9ts, Fumes, Vo.11ors and Gases. 

(b) Ventilation air shall not be dra,vn from an nrea of greater 
contnmin:i.tion. to fl!atisfy code ret1uircments. 

Xntt!': The following ex1un1•l.:!s are t)'pica.l of acceptable ayatema: 
c:orrJdor lo toilet: corridor lo cloak roon1a or janitor cloaeta; dining 
r1,01n to \;,lti.:!1en; locl,er 1·oon1 to toilet room; 1r1mnaalun1 lo locker 
room; and 1howroon1 to garage. 

(10) FINAL TEST REQUIRED. The designer or installer shall be 
responsible for the testing and balancing of every heating, ventilating 

~ and air conditioning systen1. 

( 11) INSTRUCTIONS. The designer or installer shall provide the 
owner \vith written instructions for the operation and maintenance 
q,f the system and equipn1ent. 

lll•tory1 Cr. Register, January, 19Ci:i, No. 100, ett. 2-1-65; r. 11nd recr., 
Regl•ter, September. 1973. No. 213, err. lG-1-73. 

Ind 59.25 !\Iaintenance a1;J operation. (1) JlAINTENANCE. All heat­
ing, \"cnUlating, exhaust and air conditioning &ystcms shall be main­
tained in good \\·orking order and ~hull b~ kept clean and sanitary. 

(2) Ol"i:HATJ:i:·L ~.\ll hea1~11.~, vcntilatin~ an.d exhaust sr.:;!cJn3 shall 
be operated to sati~fy thi: rt•quirements of this code du!·ing periods the 
Uuih .. hug is ot·cupicd unle:>s clher\Vise exeinpte<l by this cotle. 

111atort·1 Cr. Hesl1ttir. Januu.ry. 1S65, No. 1011, ell'. 2-1-lfi. 

Ind 59.40 Occupancy claasificalion. (1) The various occupancies to 
which the provisions of thia code apply shall be classified as follow.: 

(a) Require ventilation on an occupancy basis . 
tb) Require VcJ;Lilattcn vn ar1 uc,·upancy l>a.;is unless otherwise 

cxempled. 
(c) Require exhausl. 
(d) R~quire •·entilatiun llll the basis of Hoor area. 

(2) Table 3 is a list of occupancies to determine ventilation 
requittments and number of pt:'rsons . 

., 

Hegistel'. :\In)', t::i;-1., ~o. :!:!I 
H11ildi11g and heitli11~. vcnlllalini.:: 

und air ru1u.lltio11l11i; t•nol!:!_ 



- .... -:;jt ~~'-.'. 

16' WISCONSIN ADMINISTRATIVE CODE 
H••tlns. Ventllatln.s 

and Air- Condltloalns 

TABLID 3 

U.e or Occupancy 

-Arenu and fteld houses• _____ .•. 
Armories fllrill bul11) ....••••.•• 
Auembly halls• ••• ____ .••••••• 

.-i.t-BrmqueL halll.• •••••••••••••••• 

'-Buber 1ho1>9 •••••••.•. -- •••• --

Bath and shower r..mm~ .••.•... 
. 8-ul.y ....,rlol':I ••••• ." ••• --··-·· 

Cl11seifl­
L"11.tion 

(•l 
m) 

l.1) UT \IJ) 

1u) ur (bl 

(b) 

Billiard rooms ..•.•.•••.••.•... •u) or (h) 

Bowling&Jleys .•..•.........•. (al or d..1) 

DrokC'ru~e hoarJ rooms .....•... 1;1\ or ili) 

CaleleriM" •.••••••.....• · •..•. (n) nr (b) 

Churches and ;ilact<:1 o! worshi11 .• 'a) "' (h) 
l:tmpeL ...•••.....•.••••... "'·' ur 1h1 
Dininit uml social roonil:I ..•... \a/ ur 1l.I) 
N11.veorauditoriun1 •••.•••••. f:a) "' lh) 

Cluh rooms .•.••.... ------···· 111) ur-!h) 
Dance halls ___________________ (:11 "r -It) 

Dlnlns rool'll!I•---------------- (;1~ 11r ill) 

E•lut"lltiunal r11.cililiest 
Academic classroulTlB-fE!tl'Ular. _ 
Admini.itr11.tive anti officospare 
Arts, crafts, drafting_ ••..•.. _ 

Bleachers •..••• ______ •• __ ..• 
G)'rnnaaiuma, field hnwea, nu­

ditoriulTlB, thratf-r9, lerturl' 
rn11r.1s (lixed s~:1tini,:1 ...... . 

Gymnasiums, 1h,JJ hous1">, 
multipur110H ro<>ms, cafote-­
rias, atui:I)' halls, common.q 
an•I other h1vrl n<>or 11.rt'a.q 
""ilh nunlixcJ Ln•ln11iu11I 
IL':lting ____ •.• ····-·. -- ... 

Home economics, buaineaa 
eduC.ll.tion. ___ • _. ___ ••••••• 

I111Jm1tri11.l :irtq-·••·rati1Jn:ll 
s!uip_ 

L:iloor;1 tori1'fl·ICil•11c._. 

fo) 
1a) or 1h) 
\a) l•f \C) 

(a) 

(u) 

,a .. r 1·1 

Uir.ed lo.b. t:.hlw) ______ •••••. ia) "' (c) 

Lihr:1ri~, and reHourr€' C€'nlt.-i"1' 'al 
Mu:ku11u. an~! art l!llll""ril'S .• __ .a, 
Muaie 

Vocal. •• ----------------- (11.) 
lm.trumentaL ••.. --------- (u.l 

Speeial erlucatlon tmentally 
retarded, ph)"Sicall)" l1andi-
eapped, eU'.L. ________ ·-·· <a) 

Faetor1l'll and maehineahops.... Ch) 

First-.UJ rrst roonl!I ____________ a'"' (Ii) 

Fo\u1drin aud boiler 11;0(>1!. __ •• (li) 

Reg-ister, ::iro.y. 1974, Xo. :!:!l 
Building and heating, ventilatlnJ: 
and air condllioninB" code 

D11.Si1 of Capadty 

4 aq. ft. per person. UM Mated al'Cll only. 
30 "ll· ft. 11er ~nt0n. 

7 sq, ft. llllr pel'll1>n. See "\\'ia. Adm. Code 1ec­
ti1111 lnrl 59.4:... 
Hi eq, IL per ll(ll"90ft.. See Wla. Adm. Cude aee­
Uon Ind 69.42. 
211 eq. ft. ver person. See Wia. Adm. Code 
seclion Ind ri!1,51. 
s~ \\"l!i. ;\•Im. Coile 11ection Ind 59.48. 
20 11q. ft. 11er 1'81'9Uh· See \Vis. Adm. Code 
Sl'Ction Ind 69.fil, · 
15 sq. fl. per 1ieM1on.- See "\\'la. Adm. Code 
~1•.:tiu11 ln•I Ml.:il. 
S1·atinK cupaclly, 11lus 6 per111ne per olle~" 
Termim1t.e occu11ieil area at foul line. Seo \\'i11, 
A1lm. Code eection lnJ 69.51. 

'i "''l· rt. pf'r J>cri;on. See \\'is. Atlm. Cot.le 
,,,.,.li .. 11 Ind ;>9.!11. 
15 sq. ft. J)er 11erson. See \Vis. Adm. Coile 
1to"l'tio11 lnil f19.-12. 
See \\"i~. Atim. Coile section ln•l 59.44. 

7 14. It. 1•er 1ier.1on. 
1511q. It. l•t'r 1.en10n. 

7 sq. rt. per 1.e1"11on. 
Dt'11t•n1ls on U!lll.Ke. 
15 1q. ft. per flfll"90D· Sl-e \Vis. Adm. C111le 
11••ctiu11 lnd j9,51. 
1:-i eq. ft. 11er 11erso11. See V.'i11, AJm. Coile 
st'ction Jr11I 59.42. 

20 eq. ft. 1ier person. 
'i5 sq. It. 1.er 1ien111n. 
30 ~q. it. per Jwfllnn. Also eee \Vt.. Adm. 
Cude ehajlter Intl 20-Dusts, Fumes, Vapors 
a111I G1u11!:J. 
One eea.t Jler 18 inchea of bench lencth. 

111 Sll· £l. 11er l"'f>run. 

31) sq. ft. per person. 

-.. 1 "'i• f:. , , r i •-r~.,a. ~--·· la-! ~.!}.;',:!awl \\"is. 
.\,j111. (",. !1• ••!1;111ti·r 1,1'1 :!tl-llu!>l:•, F11m1·s, 
\-.q,,•;11 and liiL'it'll. 

30 ~'1· (1.. p1:r ~rson. Also see "\\'le. Adm. 
Code chapter Ind ~O-DUlti, Fumea, V•pon 
anti Gm•e:ii. 
:!l) .~fl- ft. po•r 1•N1m11. 
-HI SLj- 11.. IJt'f p~l".:!Uh. 

lO aq, fL per penon. 
:?O tq. ft. per penon. 

as liq. ft. 11€'r Pf'l'9on. 
S1'Cl V."iL Adm. Cude eectlnn lnd 69.53. 
ALqn aee rules of \Vis. Aclm. C'"'le ch1111ter lnd 
20-Duata, Fumea, Vapot!I :i.nd Gues. 
15 sq. ft. pl'r !ter.son. See \\iia. A•lm. Coole 
IC'<'tiun Ind 5!:1.;;:\. 
Seo: "\\"is. Adm. C'rnle aecllon Jn1I 59.53. 
Alao •ee rulea ol Wi1. Adm. Code chapLer lnd 
20-Dw&a, Fum-, "\'apon and Gu-. 

• 
• 

• ( 
• 

• 
• 
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DEPl'. OF INDUSTRY, LAllOR & llUMAN RELATIONS 165 
He&llns, Ventllatlnr 
and Air Condltlonlnl 

TA.DLR 8-0oatblned 

u .. or Oeeupucy 

Pun_..I hom•-·--------------
C h•peL •••••• - ••••• _ .•••••. 

Garages and service at.atioru ••.• 
General offic:ee• •••••••••••.••• 
G~urm and combined um· 

· nulur111 ud a-mbly hir.1111• •• 

Cluaifi­
ea.Uoo 

(a) or (b) 
(J) 

(M) or (b) 

(•) 

Hmpltals ..•.••••.••...••••.•. lH) or (b) 

Bospltall (Mental) .•••........ 

g~~~o~~--::: : : ::: ::: ::: : 
Janitor cl01eta ••.••••••..•.••. 

Kitchens_ •••..•••••••••...... 
Laboraturil:\9* ••••••••••.•..... 

LaundriM• ••••••••••••••••••. 
Leet uni ha Ila* ••••••••.• _ ••.... 
Lihrnry reodtnr l'OIJms• .•...... 
I.ocker rooma .•• ___ •..•••..... 

(h) 
(h\ 

(c) 

,,, 
la) vr (c) 

"' (a\ 
I:\) 

"') llf 1•1) 

Lodre balla ••..••••..••••••••. {11) or (Ji) 

Mrntal h09plL:i.b1. __ • --· ••••••• 
Day rooma ••• ·--·--·-·----- (b) 
Dormltorim .•••• - -- - - ••• -- . . {b) 

Motion plctuH boothfl ••••••••• :a) or \c) 
Pen.al lnatitutiona ..•••••••.••.. 

Jail cell (ovemlrbt lockup)_.. tb) & (c) 
Phu:es of employment•......... (b) 

Pluyr<Joms tunlini9hed arens)'... (c) 
Print1n11: establh1bmenta •••• - • • . 1 l.) 

Rl"!ltaur:i.nt.11 •••.•••......••••• 1:.1' nr (!i) 

Ret.nil eat.abllabmenta •••••••••• (a) or (b) 

So>eurity vault.! (uccupieJ) •..•.• 
Skating rinks •.•....•.•.•..... 

~ur,ula)'. School •••••••••......• 
:;w1mm1n1 pools •• _ -- - -- ••• - ••• 
Taverns •• - •••• - --·- - •••••• -- . 

Theatto"n• .•••.••••• ---·-- ..•• 
Theater lobbies• ••••••••••••••. 
Theater \oun1e rooms• ••••••••• 
Tollel roorne .••••••••••••••••• 
Wardrobte, lockerw and cloak 

roorm •• _. _ ••• ·--- _ ·-·-- •... 

(ti) 
ta) nr (h) 

(b) 
(<) 

(a) or (b) 

(a) 
(a) 
la) 
(c) 

Bo.al!i ol Capaci\y 
. 

See Wl1. Adm. Cmle !lection lnJ f.9.4.4.. 

s'!ie
9 %·f1· X~i;J:pt::~r~ sl'f'tio:i 1m1 r.9.52. 

See Wia. Adm. Cu.le section ln•I f19...50, 

6 !lq. ft. 1.er l"'rson for "9ted 1r11ce. 
15 1q. It. per Poel'!l•1n for 11p."1ee not !!r:\tetl. 
Sile ',\"I!<.- Aolm. C.1•le !IP<'tion l rul ;,'J,_·,r.. 
See \Via. Adm. Code &t"Ctlun Ind 67.17 ud 
Ind 67.19. 
~ec \Vi.'!. Adm. f'o•le .~l!Ctlon l11rl 5!J.r,~. 
See \\'is. A•ln •. Cude seclhlll In<! i>7.l!l. 
See Wi!I. Adm. Code srctiiin Inol 57.17 and 
[n<l 67.19 . 
.See \\'is. ,\•Im. Code 9eclion Ind 69.4-8 and 
Inrl fi9.!i<i. 
:;:~ '.\i:'ll. Adm. C.01le !lt>Clinn Ind !i9.-19. 
:!;; 9q. rt. 11er pl':-.on. See rult'! uf \Vis .. -.llm. 
Coclc chapter Int.I 20-Dusl.8, Fumes, V:i/lon: 
and Ga.-i~. 
flea Wi8. A•ln1. Codt! IU>t'tinn ]nrl !'i9.56 (11.). 

7 sq. fL per person. Use smWtl ureo onJ)'. 
211 ~'\ ft. rer p1111'1lon. 
H1•c \'i11. Atlm. C•JrlP. 11C!l:!tlon ln<I 59.-18 and 
lnol 59.r,:I. 

ti sq. fL per llOl"llt111 for 11Pated s1oace. 
l!i sq. rt. 11(!r pel'!lon for sp:1ce nut seated. See 
Vl'is. Adm. Code 9PCtiun Inol 59.ril. 
See \Vis .. \•101. C.ocll! s1.oe\ion ln•I 69.55. 
See Wis. Adm. Cooif! llt.'l!tinn ln•l 67.19. 
See Will. Adm. Code aection Ind 57.17 and 
Ind 67.19. 
See '\'b . .Adm. C.nde ritttion lnoi 59.4:1 • 
• ~-e \\'i1. A Jin. Code 9ection Ind 07. 17 and 
Ind 67.19. 

6 air changes )ler hour. 
75 8q. ft. pH 11erson. Sre n·i~. Adm. Code 
Sl'!:lion Ind r.9.::.:1. 
2:1 sq. ft. !•Pr 1-1e111on. 
Sl'e \\'la. Adm. Code rirctlon Ind li9.5S. Also 
sl'e nt!E'fl nl Wis. Adm. CodP chepWr Ind 20-
Dustl'I, F11tlll'S, \":.11u1rs anol Gn~c~. 
l:j !'!Q. [t. l•H l•Cr..;~n. Sre \\"is. Adm. Cod~ 
sr('llr:n In•I :-i9.51. 
Hasement: 40 sq. ft. per peraon. Other tloora: 
60 sq. ft. pi>r ['t!rson. See \Vis. Adm. Code 
11ectlfin J•1•I 59.5l. 

:.! CF M p~·r s11. ft. 
15 sq. ft. per pcrnun. See '\\"\s, Adm. C.,tle 
srrtiun lr.•I fi9.r:l. 
1.-1 sq. fl. pt'r jn:r;:un. 
SL-e Wia. Adm. Code •ection lnrl 59.48. 
:?O IQ. IL per pel'llon. See \\'i1. Adm. Code 
!ection Jnd 59.61. 

'i 11q. It. per per~on. 
lS sq, IL per per!Mm. 
16 1q. ft. per penon. 
See \\"l1. Adm. Coile aectfon Ind 59 . .&8. 

2 CFM 1.er IQ. ft. floor area. See '\\"IL Adm, 
Code 1ectlon Ind 09.48 and Ind 611.63, 

In:1'~~ occup.aciea are other than lh01e related to edu.cv.Uonal lacilitim under Chapter 

fFor arra1 listed un,ler "erlucntional lncilitir!," the <le1-1artment >Alli accept maximum ca­
pacities 1tate1I on building 111:.ina O.C<'.ir.li:1g l.<11-~ction Ind 6•i.lli. 

Bi.t•>T• Cr. Reslator, Januarr. 1115 No. 101 e•. Z-1-11: am. (II. 
table 3, Regl•ter, September, 1973, No, it3, err. 16-1-71, 

RC!glster Me.y, l!ljf., No. 221 
Bul1dlng nnd 'hellt1ng, ventilating 

and air co11ditionlng code 

too 



166 WISCONSIN ADMINISTRATIVE CODE 
T?~a.linG". Ventilating 

and Air Condltlonlnl' 

Ind 59.41 General requirement• for oecupandea under (a) aad (b) 
claulflcaliona. (l) SOOPE. The requirements of this ·rule shall apply 
to all occupancies listed in Wis, Adm. Code section Ind 59.40 (1) (a) 
and (b) unless otherwise exempted by this code. 

(2) Am MOVEMENT. The total air circulated for nll occupancle1 in 
this clauiflcation shall not be less than 6 air changes per hour unless 
otherwise provided by this code. 

•\'-';!·' ·"· (a) Tho air dellT•I')' capacity of all equipment aupplylng air for 
heating, ventilating and air conditioning purposes shall be based on 
standard air ratings. 

Note: Btanllal'll air ta aub11ta11U&ll1' equlvalent to dry &Ir al 10• Fahren· 
hell and 29.92 Inches (H~) barometric pre~sure. 

(b) An air movement of less thnn 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. 

(c) The air change 111ay he ba;.C'rl on actual 1·001u hcig-hts up to 
10 feet f1·om the flool' level of the ronn1 in que.::tion. The Yoluinc above 
10 feet, in i·oon1s vthich arc rnore than 10 feet in height, need not he 
considered in the air change requirement. The reriuircd air change 
shall he designed to occur in the oecupied spacr. 

(3) OUTSJDE SUPPLY. 1'he out;;;iile uir s11pply rnnintninerl during 
occupancy of a given spare ~hnll not he less than [i cubic feet per 
n1inute per occupant. Exhaust ycntilation in an equal volume shall 
be maintained sin1ultaneously. 

(a) One of the followill.(.! IHl'lholi"i shall hl! Usl'1( in tlelcr1nini11g- th<~ 
nu1nber of occupants in a giv<'n .=pace: 

1. Wis. Adm. Code section Ind 59.40 (2) Table 3; or 
2. Based on the actual nrt·upai:t'r of a .~iY£'1\ :-:paec pro\•idcd the 

expected occupanc)' is slated ant.I suLslantiatcd by the owner to the 
department and indicated on the plans; or 

3. If the systen1 is able to <leliYP1· rc· 1ui··c·d t:;,1:inlitics of out.s;dl! 
nir to each area ,·,·hen nPecled, th~ dep:u:t1Hl'lll will rccog-nizc tlivcr.:;ity 
and the system may be designed on actual occupancy. 

'\"of .. ':!::I: 'T'h·~ 111l<>t1t nf tll;s l"~:lll'llWlll i." 11nt lo! n·<111i1·1· f.111 .. o;'-'i•!o· 
·111· ·.;·h··ri 1h..i· .. i,o 11 it 1'111! ..... -111•·111.·~· ,.r 11"' liuiJ.li11·..: Tho· 0111•11111;.;· of 
.. uL.-<idc ;ti1· 11ual"'·" J11;l:· \,, d--:a .. ·l ":'" i,.,:ir ,,!·1 ·r :~ i11al u1·1·ll)Ja111·y 
of Lhe b11il1lln~. 

N'ote #:11 None or the nhove cha.ng-cs nrccct the dust. (u1ne1:1, V(lJlOl"!'I 
and gases requirements of Ch11.pter Ind :m. 

(4) A1a DlBTRlDUTlON. All air outlC'ts and rct.urns shall be so located, 
arranged or equipped as to provide a uniform distribution of air. 

(6) Rr.cutCULATION. No air contaminated by other than human 
occupancy •hall be used for recirculation, except within the aame 
occupancy classification. 

(6) AUTOMATIC OONTROLS. Automatic controls shall be provided to 
maintain temperature anrl controlled ventilation to satisfy the fol­
lo\ving conditions durin;: pc1 iorls the ar('a, is orcupied. 

(a) Provide a contlnu.ous air movement of not leas than the mini­
mum required by this code. 

llc:::-i.c:t<>r, ].fay, 1974, N"o. 2:!1 
. Bulh.ling and heating, VC'htilatJng 

.,.-.,and air conditioning corln 
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DEPT. OF INDCSTRY, LABOR & lllJ "IA:\ RELA'l'IOXH 11;r:a 
I: ·:1;in:..:. \',·11lllnt!1n.: 

;1111\ .\II' I '1111di1 i•!llill_:..: 

(b) P··ovide a co11t?nuous supply of tempered ~utsi.!• 1 ~;:r as detcr­
miued by the 11un1lJCL' of Ot:l'Upunts o( not lcs!"i lhui1 il ('llbic. feet of 
air per 1ninute per person. 

(c) Maintain design temperature . 

(7) A1a Cl&\NSINO DEVICES. Approved air cleansing devices shall be 
installed in a manner to filter the outside air and recirculat~d nir 
used with mechanical heating and ventilating systems except as 
follows: 

(a) Filten are Dot required in garages. factories, foundries and 
similar occupaucies. 

(b) Fillera are not required for use with unit heaters designed for 
heating :..and recil'culation. 

(c) Where jet systems or blend-air systems are approved, air filters 
ar, not required in the ducts that are installed for the recirculation 
of air within the aame occupied apace. 

Note: The department or ln<lustry, lnbor aud hun1an relation>i rccognlzf's 
as &ppro\·~d. ftlters l11ited In Bull.Jing 1.faterlals List published by the 
Underwriters· LaborntorleR, Jnc. and test dnt& or any other recognized test­
ing agency ror the purpose tor which It Is used. 

111 .. 111r': Cr·. Ht-i.:·is\l·1· . .la1111:1n:, 1~11;.-,, '.\"n. 111'.I, ••If :.:-1-1;.-.: 1·11u·1·i..:. •'1'. 
1'.'l l•'I aurt 1:1) (11;), ,.n·. !-.-·-7~; • r. (~I t•·l. r. rut•! 1·•·•:r. 1::1 :n1d u111_ 
tiil (h), H•·1.:;i,..t1·1· .. \111~·. 1•1;1, -""· :.::.:1. 1•1'f. 1~-1-71. 
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