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Chapter Ind 50 

SCOPE OF BUILDING CODE 

Ind 50.001 New buildings and ud- Ind 50.0-1 Local regulations 
ditlons Ind 50.10 Approval ot plans and 

Ind 50.01 Alterations spe<'\ilcatlons 
Inrl 50.0:! Change of use ln<l 50.11 Evidence ot approval 
Ind 50.03 Exemption from f"Orl~ Ind fi0.12 Approval ot materials, 

requirement& nit>thorli. and devices 

Ind 50.001 Application. (1) NE\V RUILDl:-l'GS .\~D ADDITIONS. This 
code shall apply to all ne\v buildings, structures, and also to additions 
to existillg buildings and structures, except as in section Ind 50.03. 

(2) EXISTING BUILDINGS. Buildings and structures erected priOF 
to the effective date of the first building code (October 9, 1914) shall 
co1nply \Vith the general orders on existing buildings, issued by the 
industrial commission. 

Ind 50.01 Alterations. This code shall also apply to all alterations 
in any building or structure \Vhich affects the structural strength, fire 
hazard, exits, lighting or sanitary condition of any new or existing 
building or structure. This code does not apply to ordinary non­
structural changes or minor l'epairs necessary for the maintenance of 
any building or ~tructure. 

Ind 50.02 Change of use. (1) When the use of a building or struc· 
ture is changed and the requirements for the new use are more 
stringent than those for the previous use then such building or 
structure shall be made to comply \Vith the requirentents for the ne\v 
use as provided in this code. 

(2) If, upon an inspection of a building or structure, it is found 
that its use \Vas changed since the etfecth·e date of the first building 
code· (October 9, 1914) and that it does not co1nply \Vith the require­
n1ents of the building code in effect at the time of such change, it 
shall then be maJ.:;! to co1nply \\·ith the code requirements in effect at 
the tiine of change in use. 

Ind 50.03 Exemption from code requirements. This code does not 
apply to the following buildings: 

( 1) Dwellings, and outbuildings in connection therewith, such as 
barns and private garages. 

(2) Apartment buildings used exclusively as the residence of not 
1nore than 2 families. 

(3) Buildings used exclusively for agricultural purposes which 
are not within the limits of a city or an incorporated village. 

(4) Temporary buildings or sheds used exclusively for construc­
tion purposes, not exceeding 2 stories in height, and not used for 
living quarters. 

lnd 50.04 Local regulations. This code shall not limit the power 
ol cities, villages and towns to make, or enforce, additional or more 
stringent regulations, provided the same do not conflict with this 
code or with any other order of the industrial commission. 
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2 INDUSTRIAL COMMISSION 

ENFORCEMENT 

Ind 50.10 Approval of plans and specifications. (1) Complete plans 
and specifications for all build:ngs and structures in the following 
class:ti~ations shall be submitted to the industrial commission for 
approval before letting contracts or commencing work. 

(a) Theaters and assembly halls. 
(b) Schools and other places of instruction. 
(c) Apartment build'.ngs, hotels and places of detention. 
(d) Hazardous occupanc;es. 
(e) Factories, office and mercantile buildings, 

(2) The submission of plans and specifications for factories, office 
and mercantile buildings containing less than 50,000 cubic feet total 
volume is waived, providing they have no floor or roof spans greater 
than 30 feet and are not n1ore than 2 stories high. Buildings, how .. 
ever, for which submission of plans and specifications are waived 
shall comply with the requirements of this code. 

(3) All plans shall be submitted in tl'iplicate and work shall not be 
started until plans are approved. The following data shall be a part 
of, or shall accompany, all plans submitted for approval. 

(a) The location and grades of adjoining streets, alleys, lot lines 
and any other bui~dings on the sa1ne lot or property, 

(b) Name of o\vner. 
( c) Intended use or uses of all rooms, and the number of persons 

to be accommodated therein. 
(d) Assumed bearing value of soil. 
(e) Assumed live loads. 
(f) Assumed dead loads, itemized. 
(g) Assun1ed unit stresses for structural materials. 
(h) Stress diagrams for all tl'usses. 
(i) Typical calculations for slabs, beanu:;, gil'ders and columns. 

(4) Complete structural calculations shall be furnished upon re­
quest of the industrial comn1ission or other authorized approving 
official. All plans and specifications shall be sealed or stamped by a 
registered architect or prof€'ssional engineer, or signed by any other 
dcs1gner. 

(5) Th:s order shall apply to additions and alterations, as \vell as to 
ne\v build;ngs, and shall also apply to all cases \vhere there is a 
change of occupancy or u::;e of a building. 

(6) In cities where plans are examined, and buPding permits are 
issued, by a city building official in a manner approved by the indus~ 
trial commission, additional approval by the industrial commission 
is not required, 

(7) This order sha11 not apply to sanitary appliances, such as \vater 
supply and sewage dispol'>al systenis, chen1icnl and septic toilets, and 
similar equipment, which shall be submitted for approval. and in­
stalled, in accordance with the regulations of the state board of 
health. 
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WISCONSIN AD~!INISTRATIVE CODE 3 

(8) After being approved, plans and specifications shall not be 
changed in any respect \Vhich may involve any provisions of this 
<'ode, except \Vith the \vritten consent of the approving official. 

(al The approval of a plan or specification is not to be conRtrucd 
as the assumption of any responsibility for the design. 

Ind 50.11 Evidence of approval. The architect, professional engi­
neer, builder or owner shall keep at the building one set of plans 
bearing the stamp of approval. 

Ind 50.12 Approval of materials, methods and devices. All mate­
rials, methods of construction and devices designed for use in the 
construction, alteration or equipment of building3 or structures 
under this code and not specifically mentioned in this code shall not 
be so used until approved in \Vriting by the industrial commission, ex~ 
cept sanitary appliances, which shall be approved in accordance with 
the state plumbing code is3ued by the state board of health. The 
data, tests and othe1• evidence necessary to prove the n1erits of such 
material, method of construction or device shall he detern1ined by the 
industrial commission . 

Std-
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lnd ul.001 

Ind 51.01 
Ind 51.0Z 
Ind 51.03 
Ind 51.04 

Ind 51.05 

Ind 61.06 

Ind 51 .07 

Ind 51.08 
Ind 51.09 

WISCONSIN AO~lINISTRATIVE CODE 

Chapter Ind 51 

DEFINITIONS AND STANDARDS 

1''lre - rt1sistlve con­
struction 
Mlll construction 
Ordinary construction 
Frame construction 
Fire-resistive stand· 
ards; structural mem· 
be rs 
Fire-resistive stand· 
ards; walls and part!· 
tlons 
FI re· resist Ive floor 
construction 
Fire-retardant root 
coverings 
Occupancy separation:i 
Flre-reslstlve doors 

lnJ ~1.10 
Ind 51.11 
Ind 51.12 
Ind 51.la 

Ind 51.H 
Ind 51.15 
I nil 51.16 
Ind 5 1.17 
Ind 51.18 

Ind 51.19 
Ind 51.~0 
Ind 51.21 
Ind 51.n 
Ind 51.~3 
Ind 51.24 

l"lrt1·rt111lstlvo window~ 
Gll\>1s b lock 
Height of bnlldlng 
niuem'3nt; t\rst floor; 
number or stories 
Street; · allt.y; cou1·t 
Standard exit 
StulrWl\YS 
Smokeproot stair tower 
Interior enclosed stair· 
way 
Horizontal exit 
1''1rc est·a1rns 
Rt and pipes 
Fll't! uxtl r,gul ~ hcrs 
Automatic sprinklt1r11 
Fire alarm Aystems 

Incl 51.001 Fire-resistive construction, (1) A building is of flre­
resistive construction if all the walls, partitions, piers, columns, floors, 
ceilings, roof and stairs are built of incombustible material, except 
as hereinafter provided, and if all metallic structural members are 
protected by an incombustible fire-resistive covering, all as specified 
in this order. 

(2) All exterior and inner court walls shall be of not less than 4-
hour fire-resistive construction, as specified in section Ind 51.05, ex-
1·ept that non-load bearing exterio1· walls which face streets, alleys, 
outer or inner courts 20 feet 01• more in width may be constructed of 
incombustible panels of not less than 1-hour fire-resistive construction. 

(a) Non-load bearing exterior walls which face streets, alleys, 
outer or inner coul'ts 30 feet or more in width may be constructed of 
incombustible panels with no fire-resistive rating. 

(3) Intel'ior partitions shall be constl'ucted of incombustible 
111aterials, except that dividing pa1'titions in stores, offices, and 
,;imilar places not exceeding 3,000 square feet in area, occupied by 
one tenant only, may be constructed of wood panels or similar light 
construction. 

(a) Partitions entirely within apartments having a floor at·ea of not 
more than 800 square feet shall be of 1-hour fire-resistive construc­
tion but such partitions may be constl'Ucted with wood studs as speci­
fied in section Ind 51.05. Doors in such partitions may be wood panel 
doors. 

( 4) Enclosures for elevator or dumb-waiter shafts, vent shafts, 
stair wells, waste paper chutes and other similar vertical shafts shall 
be of 2-hour fire-resistive construction as specified in section Ind 
51.05, with all interior openings therein protected by fire-resistive 
doot·s or windows as specified in section Ind 51.09. 

(5) Structural framework shall be of structurnl steel ot· l'einforced 
l!oncrete. All structural steel members, not including at.ructural mem· 
be1'8 !or elevators and elevator enclosures shall be thoroughly fire-

Sl3 
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6 INDUSTRIAL COMMISSION 

protected with not less than 4-houl' tire-l'esistive protection fol' 
columns, beams and girders and 3-houl' fire-resistive protection for 
floors, for all buildings n1ore than 8 stories or ss· feet in height; 
and with not less than 3-hour fire-resistive protection for columns, 
beams and girders and 2-hour fire-resistive pro~ection for floors, 
for all buildings \Vhich are 8 sto11es or 85 feet or Jess in height. All 
~uch fire-resistive protection shall be as specified in section Ind 51.04. 

(6) All reinforced concrete columns, beams and girders shall be 
thoroughly fire-protected with 4-hour fire-resistive protection, and all 
floors, joists and slabs shall be thoroughly fire-protected with not less 
than 3-hour fire-resistive protection for all buildings more than 8 
stories or 85 feet in height; and with not less than 3-hour fire­
resistive protection for colun1ns, beams and git"Ciers and 2-hour flre­
resistive protection for all floors, joists and slabs, for all buildings 
which are 8 stories or 85 feet or less in height. All such fire-resistive 
protection shall be as specified in section Ind 51.04, · 

(7) Floor construction shall consist of any approved ftoo1• syste1n 
providing not less than 3~hour fire-resistive construction for all build­
ings more than 8 stories or 85 feet in height; and providing not less 
than 2-hour fire-resistive construction, for buildings which are 8 
stories or 85 feet or less in height. All such fire-resistive protection 
shall be as specified in section Ind 51.06. 

(8) Roofs shall be constructed as specified for floors, except that 
wood sheathing of not less than 2 inch nominal thickness may be 
used for buildings not inore than 8 stories or 85 feet in height whf'n 
all of such sheathing ls 1nore than 25 feet distant fro111 any floor, 
balcony or gallery, or wood sheathing of not less than 1 jnch non1inal 
thickness 1nay be used at any distance not exceeding 5 feet from a 2-
hour fire-resistive attic floor, and \Vhen such sheathing is co\'ered on 
the outside by a fire-retardent roof covering, except as provided 
under occupancy requirements. 

(9) Stairs and stair platfortns shall be constructed of i-einforced 
concrete, iron or steel. Brick, concrete, n1al'ble, tile, te1Tazzo or othe1· 
hard incombustible n1aterials may be used for the finish of treads 
and iisers. 

(10) Doors and \Vindows tuay be of \VOod except as otherwise 
specified under occupancy require1nents and in sections Ind 51.17, Ind 
i'il.19, Ind 51.20 and Ind 52.0l. 

(11) Projections fron1 the building, including bay~, oriels, and 
penthouses, together \Vith other roof structures shall be constructed 
of incombustible material as specified in this order. 

(12) Wood may be used fol' finished floors and also for trim, in­
cluding picture molds, chair rails, wainscoting and baseboal'ds, if 
.spaces between wood sleepel's and wood grounds are ftre·stopped 
\\·ith incombustible materials; 

(13) Acoustical materials 1nay be used on ceilings and on ,,•alls 
from a level of 6 feet above the floor provided they are attached 
directly thereto, and all spaces between \vood grounds are fire-stopped 
with inco1nbustible materials. 

111~tor11 1-2-56; ant. (2): (2)(a): (:l): (3)(n.): Hegh1h•r . .JunP, 19!l6. 
No. 61 ett. 7-1-68. 
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WISCONSIN ADMINISTRATIVE CODE 7 

fod 51.01 Mill construction. (1) In a building of mill construction 
the structural frame shall consist of steel or iron which shall be 
fh-e-protected, of reinforced concrete, ot masonry, or of heavy timbers, 
except that in buildings not exceeding one story in height the struc­
tural steel or iron may have the fire-protection omitted. 

(2) Exterior and court walls shall be 2-hour fire-resistive con­
struction as specified in section Ind 51.05, except that non-load hear­
ing exterior walls which face streets, alleys, outer or inner courts 20 
feet or more in width may be constructed of incombustible panels 
of not less than 1-hour fire-resistive construction. 

(a) Non-load bearing exterior \Valls \Vhich face streets, alleys, 
outer or inner courts 30 feet or more in width may be constructed of 
incombustible panels with no fire-resistive rating. 

(3) All wood columns in the structural frame shall be directly 
superimposed, one above the other, and shall be provided with steel or 
cast iron caps, unless the floor or roof beams and girders are carried 
on blocks securely fastened to the columns and \Vith the loads trans­
mitted to the columns by metal ring or similar type connectors, or 
by caps of otherwise suitable material. They ehall not rest on wood 
bolsters or floor timbers, Wood bolsters may be used to support roof 
timbers. No wood coluntn shall be less than 8 inches nominal in its 
least dimension, and no beam, girder or joist shall be less than 6 
Inches nominal in its least dimension nor less than 45 square inches 
in cross-sectional area. In no case shall masonry or reinforced con­
crete be supported on wood construction except tile or concrete floor 
finishes not more than 8 inches in thickness. 

(4) For structural steel or iron members, the fire-protection shall 
be not less than 8-hour fire-resistive protection for columns and not 
less than 2-hour fire-resistive protection for beams, girders and tloor 
systems, as specified in section Ind 51.04. 

(5) All reinforcement in concrete columns shall be fire-protected 
with not less than 3·hour fire·resistive protection, and all joists, 
beams, girders, slabs and steel floors with not less than 2-hour fire· 
resistive protection outside of all steel reinforcing as specified in 
section Ind 51.04. 

( 6) Wood floor construction shall be of tongued and grooved, or 
splined lumber not less than 3 inches nominal thickneu, with a top 
layer of flooring ol one inch nominal thickness laid thereon, or of 
solid lumber placed on edge and securely spiked together to make a 
floor not less than 4 inches nominal thickness. 

(7) Roof construction shall be as specified for fioors, except that 
tho minimum nominal thickness shall be 2 inches. Roof coverings 
shall be a fire-retardent roofing as specified in section Ind 51.07 an~ 
shall be required over all combustible roof construction. 

(8) Enclosures tor elevator or dumb-waiter shafts, vent shafts, 
stair wells, waste paper chutes, and other similar vertical shafts 

1-2-56 
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8 INDUSTRIAL COMMISSION 

shall be of 2·hour fire-resistive construction as specified in section Ind 
51.05, with all interior openings therein protected by fire-resistiv"' 
cioors as specified in section Ind 51.09. 

(9) Stair construction n1ay be of \\'Ood in buildings not exceeding 3 
stories in height. In buildings 4 or more stories in height all stair~ 
and stair construction shall be as required for fi1·e-resistive con­
~truction specified in section Ind 51.001. 

(10) Doors and windows n1ay be of \\'ood except H!i other\vi::ie spel·i­
fied under occupancy requirements in this rode. 

Hl11tory1 1-2-56: a1n. (2): (2)(a); fif'gistt•1', .June, 1:156, No, G, .. n·. 
7-1-56. 

Ind 51.02 Ordinary construction. (1) .A building is of ordinal'y con­
struction if all enclosing \Valls are constructed of incon1bustible nlat~­
rial, and the roof has a fire-retardent covering as specified in section 
Ind 51.07. 

(2) The structural frame\vo1·k shall be of steel, iron, reinforced con­
crete, masonry or wood, Fire-proteetion of steel, iron or \\·ood struc­
tu1--al rnembel's n1ay be 0111itted, except that all men1bers carrying 
n1asonry in buildings more than one stol'y in height shall he fire­
protected \\'ith not less than one-hour fire-prott•ction, as !'Jlerified in 
section Ind 51.04. 

(3) Floors, roof and partitions 111ay be of \Vood, hut no joist, rafter 
01· stud shall be less than 2 inches in noininal thicknes~. In all build­
ings the first story floor construction above a basen1ent, if of n1etnl 
or \Vood, shall be protected on the under side by one-hour fire­
resistive construction, and in buildings of 4 stories or n1ore in height 
the lower side of all n1etul or \\'ood floor or roof construction shall be 
protected by a ceiling of one-hour fil'e-re.si.,.tive construction as speci­
fied in section Ind 51.06, unless othe1·,,·ise provided under occupancy 
requirements. 

(4) Stairs may be of steel, iron, reinforced concrete, 1nasonry or 
wood, 'vith enclosures as specified undel' occupancy requirements. 

(5) Bays, oriels and similar projections fro1n the "'alls shall be 
constructed of incon1bustible n1atel'ials as specified in this order. 
Penthouses and other roof structures shall be of not less than one­
hour fire-resistive construction a-s specified in section Ind 51.06, 

Ind 51.03 Frame construction. (1) A building is of frame con­
struction if the structural parts and enclosing \Valls are of \\'ood, 01· 

of wood in combination with other materials. If such enclosing \Valls 
are veneered, encased oi' faced with stone, brick, tile, concrete, plaster 
or metal, the building is also tern1ed a fran1e building. 

Ind 51.04- Fire·resistive standarda; structural members. ( 1) ~I1N1-
MU?tt T~ICKNESS JN INCHES FOR V,\RJOUS FIRE-RESISTING MAT~RIAL8 
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MINIMUM 'l'HJCKXl!:SS IN l~CH~S lt'OH l'AHIOl"!'i 
l<'IRE~RESl~TING YIA'r .. 1HIALS 

Minimum Thickness or ~faterial 
Struct. Steel Parll Flre-ReaiU~~~ Material in [nch.P.:1 For the Fol\owinir 

to be Protected Fire-Resistive Period• --------
.S Hr • 3 Hr. 2 Hr • 1 Hr. ---------

Concrete • • l)i I ---------
Steiil or Cut Iron Gunite • l)i I " Column1: All ---

Memb"T'lof Prl· Brick of Clay, Shialf', Concrete or 
mary Truaee or Sand Lime AU Spacea Filled 31{ '" 2)( 2)i 
Primuy Girdeni. ---

Clay Tile or Haydltci or \Vaylite 
or Concrete Olork or Gypsum 
Rlork or Pourl.'d Gyprnrn. All 2··rhlck· 
~acea Filled. Metal Ties lo "'""" orizootal Joint.a. 2 InchN • 2 • Ea<h ---------

Portland Cement Pluter on wit\~ 1.-tetal Lath ---- ·--- 1 
alr apace ---------

Cla~Tlle, EndCon1\. baveleu 
t an 26~ voidA with all ~•cell 11( m Filled and Motal Ties la orl- 81( "" No 
aontaJ Jolnt.e Fllllnr Flllln1 

Concrete 2 z 1~ I ---------
Gunlte 2 lH I " ---------

Weh1anlf Flan1• Brlt'k or Clay, Sbo.le. Concret. or 
o! Stffl Beam• Sand Llrae 2)( 2)( 2)( •u and Secondary ------
Girder. Clay Tile, Concrete Blol'k, Gyp-

aum Block or Poured Gyp.sum 2 z 2 2 ---------
Mfltal Lath antt Oyp"um or Port-. 

laod Cement. PIMter -·------ -·--·--- Hi I ------ ---
Relnfordn11: Steel In 

Columne, Beam .. Concrete l)i l)i 1~ I 
Glrden&T~ 

---------
Relnforcln1 f\tHI In 

RelnforcPd COD• 
ereta.Jot.tt 

Coacrete l)i l)i 1 " ------------
Reinforcing ~tee! In 

Reinfor('tl(f Con-
t'l'et.Slabl 

Concret. I I " " ------------
Rfoinforclnr Flteel In 

Relnforc:M Con· Gypawn 
netf'~laht 

1 I " " 
(2). CONCRETE. Concrete shall have a coarse aggregate of limestone, 

calcareous gravel, traprock, blast furnace slag, burnt clay, butnt 
shale or other coarse aggregates containing not more than 65% of 
siliceous material such as granite, sandstone, chert, flint or quartz . 

(3) APPROVAL OF OTHER MATEUALS. Other materials, assemblies and 
thicknesses of necessary strength and durability for the use intended 
and which have successfutly performed under tests made by a recog­
nized laboratory in accordance with the requirements of the "Stand­
ard Specifications for Fire Tests of Building Construction and Mate~ 
rials" (C19-33) of the American Society fo1· Testing Materials, shall 
be accepted for· specific: ratings in addition to those prescribed In 
this section. 

~17 
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Ind 51.05 Fire-resistive standards; "rails and partitions, 

" ini111um 1'h' k IC IJC!L:iln I h nc 1:11, 

I• Face to Face 
\Vull Co1111tructlon ------------

4 Ur, :l Hr. 2 Hr. 1 Ur. ---- ---------
Solid Brick, Load Bearlnr, Unplaatered • 8 8 • ---------· 
Solid Brick, Non·Lolld Dearing, Unplastered 8 8 ' ' --- ---------
Solid Brick, Load Bearin1, Plaatered Two SidC8 8 ' • • ------------
Solid Brick, Non•Load Bearln1, Pla~ternd Two Sidea ' ' • • ---------- ---
Hollow Clay Tile, Load Bearing, U nplastetl'd lZ 1Z ' 8 

4-Cell 3-Cell ~-Cl'\I 2-C('ll ------------
Hollow Clay Tile, Non-Load Bearinr, Unpladered 1Z • 6 ' 4-Cell 3-Cell 2-Ct!ll I-Cell ---------
HoUo• Clay TU .. Load Bearfnr, PlastP.red ·rwo S!de11 1Z 8 8 

2-C
8
ell' 3-Cell 3-Cell 2-Cell ---------

Hollow Clay Tile, Non-Load Dearinr, Plastered Two IZ • ' 3 
Sides ;!.Cell :I-Cell t-Ccll I-Cell 

---------
Concrete Block, Load Bearinr, Unplas.tt!red 12 1Z ' 8 ___ , ___ 

---
Conrnte Block, Non-Load Bearina:, Unplaatered 1Z IZ 6 • ---------
Concrete Block. Load Bearinr, Plastered Two $Idea 12 • • • ------------
Concrete Block. Non•Lo11d Bearing, Plastered Tv.o 

Sid ea 1Z • ' 3 --- -------
Solid Plain Concrete, Load Bearing • 8 8 6 

---- ------------
Solid Plain Concrete, Non-Load Bearinic • 6 ' ' ------ ------
Solid Reinforced Concrete, Load Benring 6 5 ' • ------ ---
Solid Reinforced Concrete, Non-Load Bearln1 • 5 ' ' ----------
Solid Gypaum Block, Non-Load Bt>aring, Unplaiitered 6 • 3 ' ------ ----
Solid Gy~um BJork, Non-Load Bearing, Plaatered 

Two S1dea 6 ' 3 3 ------
Hollow G;;/5um Block, Non-Load Hearing, Un-

plaater K • • • ---
Hollow Gypsum Block, Non-Load lll'aring, Pl:111tered 

Two Sides ••.••••. ___ ...... ___ •. __ •••••• __ ._ ••. ' • • • --- ---· 
Solid Cement or Gypaum Plaater on ~letal Baae, 

Non-Load Bearlor ---- ---- z 2 
--------- ---· 

Hollow Partitions, L:ith 11.mleluter shall have a mini· 
mum thicknllSRor ~inch. ath may Le or metu\ or 
Hinch ferforated F,f PBUm. It conetruct<Jd of wood 
atuds, t ey ahall be re-1toJ.1ped. ---- ---- ·- -- ' 

(2) Other 1naterial~, Ui:i;)t:!Utblies and thickn~s~es of nec~~sary 
;;trength and durability for the us~ intended and which have success­
fully performed under tests made by a recognized laboratory in 
accordance with the requirements of the "Standard Specifications tor 
Fire Tests of Building Construction and ~iaterials" (C!9-33) of the 
A.1nerican Society for Testing Materials, shall be accepted for specific 
ratings in addition to those prescribed in this section, 

(8) Thicknesses as established in this section shall ho construed as 
establishing minimum requirements for fire-resistance and shall not 

1-2-56 
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WISCONSIN ADMINISTRATIVE CODE 11 

preclude the application of other requirements of this code where 
considerations of strength, durability or stability require greater 
thicknesses. . 

( 4) Where plaster is required in this order it shall have a minimum 
thickness of ~ inch except that for hollow partitions the thickness 
shall be not less than % inch. Either Portland ce~ent or gypsum 
plaster may he used. 

Ind 51.06 Fire-resistive floor construction, (1) Fire-resistive floor 
construction shall be accepted for the follo\\·ing respective degrees of 
fire-resistive protection when constructed as specified in th.is section. 
They shall be constructed entirely of incombustible materials. 

(2) FOUR-HOUR CONSTRUCTION. Four-hour fire-resistive floor con­
struction shall consist of reinforced concrete, gypsum or-solid masonry 
slabs or arches not less than 4 inches in thickness, or shall consist 
of hollow masonry slabs or arches not less than 4 inches in thickness 
with a top coVering of not les3 than 2 inches of solid masonry, or sh&ll 
consist of steel joists or steel floor const111ction protected with flre­
res:stive materials as tabulated in this section. Except in the case of 
steel joisted construction, all reinforcing, tie rods and supporting 
structural members in such floors shall be protected \vith not less 
than 4-hour fire-resistive construction as specified in section Ind 51.04. 

(3) THREE-HOUR CONSTRUCTlON. Three-hour fire-resistive floor con­
struction shall consist of reinforced concrete, gypsum or solid masonry 
slabs or arches not less than 2% inches in thickness, or shall consist 
ot hollow masonry slabs or arches not less than 4 inches in thickness 
with a top covering of solid masonry not less than 1 ;'2 inches in 
thickness, or shall consist of steel joists or steel floor construction 
protected with fire-resistive materials as tabulated in this section. Ex· 
cept in the case of steel joisted construction aU reinforcing, tic rods 
and supporting structural members in such floor construction shall be 
protected with not less than 3-hour fire-resisth-·e construction as 
specified in section Ind 51.04. 

(4) TWO-HOUR CONSTRUCTION. T\VO·hour fire-resistive floor con~ 
st.ruction shall consist of reinforced concrete, gypsum or sC'llid 
n1asonry slabs or arches not less than 2~~ inches in thic:kness, or 
shall consist of hollow masonry slabs or arches not less than 3 inches 
in thickness with a top covering of not less than one inch of solid 
masonry, or shall consist of steel joists or steel floor construction pro­
tected with fire-resistive materials as tabulated in this section. Except 
in the case of steel joisted construction all reinforcing, tie rods and 
supporting structural members in such floor construction shall be 
protected with not less than 2·hour fire-resistive construction as 
specified in section Ind 61.04 . 

(5) ONE-HOUR- CONSTRUCTION. One-hour tire-resistive floor con­
struction shall consist of reinforced concrete, gypsum or solid masonry 
slabs not less than 2~~ inches in thickness, or shall consist of hollow 
masonry slabs or arches not less than 3 inches in thickness with all 
jointl in such hollow unit construction thoroughly filled \vith cement 
or gypsum mortar, or shall consist of steel joists or steel floor con .. 
struction protected with fire-resistive materials as tabulated in this 
section, or shall consist of wood joisted construction with a double 
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wood floor on top (the sub-tloor not less than % inch thick, and tht• 
total thickness of the t\VO layers not less than 1 ~' inches thick) and 
\Yith a fire-l'esistive ceiling as tabulated in this section, se.curely fas­
tened to or suspended fro1n the under side of such joists, except that 
rhe n1etal lath and plaster ceiling shall not be required belo\\. the 
lo\\'est floor joist over unusable space. 

(6) Except in the case of steel joisted construction, all l'cinforciug, 
tie rods and supporting structu1·al ine1nhers shall be protected \vith 
not Jess than one-hour fire-resi:iti\•e construction as specified in sec­
tion Ind 51.04. 

(7) MINl~lU?it PHOTECTIUN FOR l\!Kl'..\L ASU \VOOLI JOISTS BASBO ON 
TL\JE PI·:RIOHS FOR \'AIUOUS INSL'LATING :\L\TEIUAL8 

lllXIJll .U 1•no'l'l!:C'r1ox J.'Oll )Jg'l'.\I •. \.SU \\'001) JOIS'l'S llASNU o.'i 
'l'IJIB l"l·~HlOUS ···on \'AHIOl:s IX,Slil;.\'l'l't(~ ~IA'l'~ltlA!.s 

1\finlmum lhkknPa.<1 of rr.atNb.I !n 
Joi~la to be Protected lnaulatini .Material Inches for lhe CollowinK lite-rcaisth·e 

mat ... r1:1t. --------------
4 Hr. 3 Hr. 2 Hr. I Ur. ------ ---· 

Ceiling protection of f\[ctal or wire lath and ltYP"' 
stef>I JOi•u, where in- aum or l'orlland Cf!ment 
comhustihle Mab not pla.iter, concrete, burned 2 lfi l " !"81 than 2~ In. thick clay products or gypsum 
Is placed above ---------

Gunlte I.I-~ 1 ~i it --- --·----
l\letal or wire lath and gyp-

aum or Portland cement 

I Ceilina: protection of pla!lter. ;~in. perforated 
wood joist.I with dou- JIYP~Um lath, }ih1.l{ypsum 
blefloor on top pla~tPr, joint!! reinlon·ed ' ' 

I " wi1h :l in. w:dealriJJa of ' met11l latb. I I -----

(8) All flat ceiling::; \Vhe1·e the ceiling 1n·utection fu1· beatns, girder:-. 
Ol' flat slabs is suspended to form a free air space bcb\•ecu the n1e1n­
ber and the protection, the protection thickness may be 1,~ inch Jess 
than required in the tabulation contained in this section for flat ceiling 
prot~ction, but no thickness shall he I('~~ than :~, inl'h 111ininn11n p"n· 
tection of 1netal and \\"ood joists. 

(9) In any reinfo1·ced concrete tioor construction \vhich includes a 
u1etal lath and cement or gypsu1n plastered ceiling on the under side, 
not less than ~·'- inch thick, the required slab thickness may be re· 
duced % inch but in no case shall be less than 21,2 inches thick. 

Ind 51.07 Pire .. retardent rouf coverings. ( 1) Fire-retardent roof 
coverings have no time resistance ratings by govenunental testing 
laboratories. The Under\vriters' LaboL'atories in their "List of In­
spected Fire Protection Equip1nent and Materials" classifies thl'il' 
degree of fire-resistance by the letters A, B and C. Class A roof 
coverings have the highest resistance and Class C the lowest. 

(2) Roof coverings on buildings of fi1·e-resist:ve and 1nill construc­
tion shall he not less than Class A, 01• equal, those on buildings of 
ordinary construction shall be not less than Class B, or equal, and 
those on frame buildings shall be not less than Clagfll C, ol' rqual. 
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(3) The industrial co1nmission \vill accept roof coverings for dif­
ferent fire-resistance values as established by, and if installed accord­
ing to, the requirements of the Under\vrite1'S' Lab9ratories . 

• Vote: The Underwriters' Lahoratode::i "List of lnflpectcd !o.latcrial1i" 1~ 
obtainable from the Fire In.surance Ru.ting Bun~aus and 1''ire Insuranc" 
Agencies. 

( 4) The industrial commission \vill approve, subject to the provi­
sions of this section, any roof covering \Vhich ha8 developed the re­
quired fire-resistance in tests as specified in the 11Standard Specifica­
tions of Fire Tests of Iluild:ng Construction and :ri-laterials" (A.S.T.~I. 
Designation Cl9-33) \vhen conducted by a nationally recognized test­
ing laboratory. 

Ind 51.08 Occupancy separations. ( 1) When a building is used for 
1nore than one ocCupancy purpose, each part of the building com­
prising a distinct occupancy division shall be separated from any 
other occupancy division as provided for under the occupancy te­
quirements of this code, 

(2) Occupancy separations shall be classed as "Absolute", "Special" 
and "Ordinary" and shall apply to both horizontal and Ye1tical 
separations. 

(a) An absolute occupancy separation shall have no openings therein 
and shall be of not less than 4-hour fire-resistive construction as 
specified in seotions Ind 51.05 and Ind 51.06, 

(b) A special occupancy separation shall be of not less than 3-
hour fire-resistive construction as specified in sections Ind 51.05 and 
Ind 51.0G. All openings in walls forming such separation shall be 
protected on each side thereof by self-closing fire-resistive doors as 
specified in section Ind 51.09, and such doors shall be kept normally 
c'.osed. The total \vidth of all openings in any such separating \Vall 
in any one story shall not exceed 25o/o of the length of the wall in 
that story and no single opening shall have an area greater than 
120 square feet, 

1. All openings in ftoors forming this type of separation shall be 
protected by vertical enclosures extending above and below such 
openings. The walls of such vertical enclosures shall be of not Iese 
than 2-hour fire-resistive construction as specified in section Ind 51.05 
and all openings therein shall be protected on one side thereof by 
self-closing one-hour fire-resistive doors as specified in section Ind 
51.09 and such doo1'S shall be kept normally closed. 

(c) An ordinary occupancy separation shall be of not less than one· 
hour fire-resistive construction as specified in sections Ind 51.05 and 
Ind 51.06. All openings in such separations shall be protected by 
self-closing fire-resistive doors as specified in section Ind 61.001 and 
such doors shall be kept normally closed • 

Ind 51.09 Fire-resistive doors. ( 1) Fire-resistive doors have no 
time resis~ance rating established by governmental agencies, It will 
be the policy of the industrial commission to approve, subject to the 
provisions of this section, any door given a rating by the Under­
writers' Laboratories in their 11 List of Fire Protection Equipment and 
Materials," listed as Class A, B, C, D and E having varying degrees 
of resistance, and suitable for varioue locations • 
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(2) Class A doors, or equal, shall be used for all openings in 3 and 
4 hour fire·resistive walls. Class B doors, or equal, shall be used in 
openings in walls enclosing vertical shafts \\'henever fire .. resistive 
doors are required. Doors for elevator shafts shall be of Class B type 
or equal. Class C doors, or equal, shall b~ used in openings in corrJdor 
partitions in fire~resistive buildings, except that \Vood doors ot solid 
flush type, 1 % inchel thick may be used in such buildings which ore 
less than 85 feet in height. Class D and E doors, or better, shall be 
used in outside wall openings where required for fire escapes. 

Note: The Underwriters• Lahorntorlee "List ot t,1:;;pectC'd :\laterlals" la 
obtatnnble trom the Fire Insurance Hatlnit Bureaus and Fire Insurance 
Companies. 

Ind 51.10 Fire resistive windo,vs. (1) \Vindo\VS shall be of a design 
approved by the industrial commission for the intended use as pro­
vided under occupancy classifications. The term 11 \vindow" in this 
order shall include the frame, sash and all other parts of a complete· 
assembly. Approved wired glass ~ inch in thickness shall be used 
for glazing. 

(2) Windows shall be lin1ited to sizes for which effective fire­
resistance has been demonstrated by actual fire test, and \\0 hich in no 
case exceed 84 square feet in area and 12 feet in greatest dimension. 
Such windows may be combined in multiple assemblies when separated 
by approved metal mullions, \Vhich shall be considered non-bearing. 

(3) Individual glass lights shall not exceed 720 square inches in 
area, and 54 inches in vertical and 48 inchc?s in horizontal dimension. 

Note: It \Viii be the policy or the Industrial C'Omn1bslon to approve, sub­
ject to the provisions ot this ort'ler, any window hC'arlnJ;" thP. Jn.~pcctton n1anl· 
rest ot the Underwriters' Laboratories for the sltuntlon ot lnl'tallatlon, 

Ind 51.11 Glass block. (1) UsE. App1·oved glass bloek may be used 
in non-load bearing panels in \Valls '"here ordinary glass \vill be 
permitted, unless specifically prohibited by occupancy requirements 
of this code. 

(2) INSTALLATION, Glass block panels shall not exceed 144 square 
feet in unsupported area, ,,·ith a maximum height of 20 feet and a 
maximum width of 20 feet. The horizontal and vertical mortar joints 
between each block shall be composed of one part of Portland cement, 
one part of lime and 4 parts of sand, or its equivalent. 

(a) All panels over 6 feet in width shall be supported on eaeh 
side by chases, not less than l 1As inches in depth, oi metal or other in· 
combustible material. 

(b) Approved continuou• metal bond ties shall be provided in each 
horizontal mortar joint for block of nominal 12 x 12 inch size and 
in at least every third joint for bloek of smaller dimension. 

(e) Provision shall be made in all panels for expansion, using 
approved expansion material not less than 1h inch thick for heads and 
lintels and not less than ~~ inch thick for jambs. 

Ind 51.12 Height or building, The height of a building is measured 
at the center line of its principal front, from the sidewalk grade (or, 
if setting back from the sidewalk, from the grade of the ground 
adjoining the buildin'l') to the highest part of the roof, if a flat roof, 
or to a point 2/3 of the height of the roof, if a gabled or hipped roof. 
If the grade of the lot or adjoining sidewalk in the rear or alongside 
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ot the building falls below the grade at the front, the height shall 
be measured at the center of the lo\vest side. 

Ind 51.13 Bas~ment; first ftoor; number of stories. ·A basement is 
a story whose ftoorline is belo\v grade at any entrance or exit and 
whose ceiling is not more than 5 feet above grade at any such en~ 
trance or exit. The first floor is the floor next above the basement, 
or the lowest fto::>r if there is no basement. The number of stories of 
a building includes all stories except the basement. 

Ind 51.14 Street; alley; court, (1) A street is any public thorough· 
fare 30 feet or more in width. 

(2) An alley is any public thoroughfare less than 30 feet, but not 
less than 10 feet, in width. 

(3) A court is an open, unoccupied space other than a street or 
alley and bounded on one or more sides by the walls of a building. 

Ind 51.15 Standard exit. ( 1) Every door which serves as a required 
exit from a public passage\vay. stair\vay or building shall be a stand­
ard exit door unless exempted by the occupancy requirements of this 
code. 

Not•: For required exJts see sections Ind 54,04. 55.10, 56.08, 57.09. 

(2) Every standard exit door shall swing outward or toward the 
natural means of egress (except as bclo\v). It shall be level with the 
floor, and shall be so hung that, \Vhen open, it will not block any part 
of the required width of any other doonv:iy, passageway, stairway 
or fire escape. No revolving door, and no sliding door except where it 
opens onto a stair\vay enclosure or serves as a horizontal exit, shall 
be considered as a standard exit door. 

( 3) A standard exit door shall have such fastenings or hardware 
that it can be opened from the inside \Vithout using a key, by pushing 
against a single bar or plate, or turning a single knob or handlfl~ it 
shall not be locked, barred, or bolted at any time while the building 
is occupied. 

(4) A standard exit doorway shall not be less than 6 feet 4 inches 
high by 3 feet 4 inches \Vide, except \vhere especially provided under 
occupancy classifications and in section Ind 51.20. Where double doors 
are provided \vith or without mullions, the \Vidth of each single door 
may be reduced to 2 feet 6 inches. 

(5) In every building which is used at night, a red exit light shall 
be placed over every emergency exit door and also over every exit 
door where other doors or openings may cause confusion. 

(6) Doors, windows or other openings which are not exits but 
which give the appearance of exits shall be effectively guarded. 

Ind 51.16 Stairways. (1) DEFINITION. By a stairway is meant one 
or more flights of steps and the necessary platforms connecting them 
to form a continuous passage from one level to another within a 
building or structure. 

(2) WIDTH. Every required exit stairway, whether enclosed or no~ 
shall ba no~ less than 3 feet 8 inches wide of which not more than 
4 inches on each side may be occupied by a handrail. Every platform 
shall be at least as wide as the stairway, measuring at right angle• 
to the direction of travel. Every straight run platform shall measure 
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at least 3 feet in the direction of travel. Wherever a door opens 
onto a stairway, a platfor111 shall be provided extending' nt. lC'ast tht> 
full width of the door in the dil'ection of travel. Exception: 

(a) In aparttnent building-s not inore than 2 stories i11 height and 
having not ntorc t.han ~ apartn1ents on a 0001· nnd i11 roon1ing houses, 
ho3pitals, hotels and similar buildings not more than 2 stol'ies in 
height and having not inore than G living 01· sle~ping rooms on a 
floor, such stair\vays shall not be less than 3 fel•t \Vide. 

(b) It other stairways are provided in addition to those t·equired 
by this code, such additional stair\vays need not conform to the width 
requirements of this code. 

(3) HANDRAILS. All stair\vays and steps of nlore than 3 risers shall 
have at least one handrail. Stair\vays and steps 5 feet or n1ore in 
\vidth, or open on both sides, shall .have a handrail on each si<le. 
Where only one handrail is required it shall be placed on the left 
hand side as one mounts the stairs, and on the open side, if aily. 

(a) Stainvays \Vhich are more than 8 feet \Vide shall be divided by 
center rails into widths not more than 8 feet nor less than 3 feet 8 
inches. Rails shall be not less than 2 feet 6 inches vertically above the 
nose of treads or 3 feet 6 inches abov~ the platform. Railings on open 
sides of stairways and platforms shall be provided \vith an inter­
mediate men1ber at mid-height, or \vith vertical members having a 
maximum spacing of 11 inches; or its equivalent in safety. 

(b) Stairways on the outside of buildings and an integral part 
thereof, having more than 8 risers shall have a handrail at each side, 
and if the stair,vay is 1no1·e than GO f<'ct \Vide, one or n1ore intcr-
1nediate handrails shall be provided. 

(4) RISERS AND TREADS. All stair\vays and steps required as exit::: 
by this code shall have a uniforn1 rise of not n101·c than 7~ inches 
and a uniform tread of not less than !) 1,~ inches, n1casurin~ from tread 
to tread, and fron1 riser to riser. No \Vincle1·s shall be used. Thf·rc shall 
not be more than 18, nor less than 3 risers het\\'Ccn 11lutfo1·1ns or 
bet\veen floor and platfo1·n1 and not 1nore than 22 risers fro1n floor to 
floor with no platfor1n. 

(a) Staii·,vays and steps not l'equired as exits by this code shall 
have a unifonn rise of not n1orc than 8 inch<'s and a uniform tread 
of not less than 9 inches. If \Vinders arc used, the tt't'tHI ,.:;hall be at 
least 7 inches wide at a point one foot fron1 the nart'O\\' end. 

(b) For stair,vays to elevated \valks, platforn1s and 1·un\vays in 
places of employment see section Ind 1.17 of the general orders on 
safety issued by the in1.ustl'ial com111ission. 

(c) The edges of all treads and the edges of all stai1'\vay landings 
shall be finished with a non-slippe1·y surface not less than 3 inches 
in width. 

Hl•toryl 1-2-56; am (2): (:!a): (2b); Register, June, 1956, No. fi, eff. 
7-1-56, 

Ind 51.17 Smokeproof ~tair tower, (1) A sn1okeproof stair to\\'lll' 
shall be an enclosed stair,vay \Vhich is entirely cut off from the build­
ing and which is reached by n1eans of open balconies or platforms. 
The stail'ways, landings, platforms and balconies shall be of incom­
bustible material throughout. The en<"losing walls ~hall be of not 
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less than 4-hour fire-resistive construction as specified in section Ind 
51.05, and the floors and ceilings of not less than 2-hour fire-resistivf' 
construction as specified in section Ind G 1.06. 

(2) The doors leading from the building.') to the balconies and fl'on1 
the balconies to the stairways shall be fire-resistive doors as specified 
in section Ind 51.09, and all openings \Vithin 10 feet of any balcony 
shall be protected with fire-resistive windo\VS as specified in section 
Ind 51.10 1 or tire-resistive doors. 

( 3) Each balcony shall be open on at leust one side, with a railing 
not less than 3 feet high on all open sides. 

Ind 51.18 Interior enclosed stairway. (1) An interior enclosed stair­
\vay shall be con1plctely enclosed \Vith \Va'lis of not less than 2-hour 
fire-resistive construction as specified in section Ind 51.05, except that 
in ordinary or fran1e buildings and in mill or fire-resistive buiJdings 
not more than 3 stories in height one-hour fire-resistive enclosures. 
n1ay be used. All doors opening into such enclosures shall be as 
specified in section Ind 51.09. 

(2) The enclosure shall include at each floor level a portion of such 
floor which \Vill be at least as \vide as the stairway; and such en­
closure shaH also includ~ the passageway of the first floor level (if 
any) leading fro1n the stair,vay to an outside door, so as to afford 
Uninten·upted passage from the uppern1ost floor to such outside door 
without leaving the enclosure. 

(3) If \vindo,vs are placed in any such enclosure they shall be fixed 
fire-resistive win<lo,vs as specified in section Ind 51.10, except in out­
side \Valls. 

Ind 51.19 Hol'izontal exit. (1) .t\ horizontal exit shall consist of one 
or more openings through or around an exterior \Vall or occupancy 
separation, or of one or iuore b1·id:;es or balconies connecting 2 build­
ings or parts of buildings entirely separated by occupancy separa­
tions as describeJ in section Ind 51.08, 

(2) Openings used in connection \vith horh~ontal exits shall be pro­
tected by fire-resistive doors as specified in sect-ion Ind 51.09. If 
swinging door~ are installed in pairs, they shall be arranged to swing 
in opposite directions; \Vith direction of travel indicated by signs, 
except that \Vhere the tn.\Yel is in one direction only, both doors shall 
swing in that direction. Such doors shall be kept continuously un­
locked whenever t.he building is occupied and be normally closed or be 
. .;:elf-closing and equipped \\'ith fusible links. 

(3) Floors in horizontal exits shall have a slope of not n1ore than 
one foot in 6. 

(4) All doors and \Vindows within 10 feet of any balcony or bridge 
shall be fire-l'esistive doors as specified in section Ind 51.09, or fire­
resistive \Vindows as specified in section Ind 51.10, except that if 
such doors or windo\VS are in the same plane, this requirement shall 
apply only to those within 5 feet of the balcony or bridge. 

(5) The floor on each side of a horizontal exit and all passageways 
leading the1·eto shall be kept clear and unobstructed at all tin1es. 

Ind 51.20 Fire escapes. (1) LoCATION, Every fire escape shall be 
so lo:!ated as to lead directly to a street, alley, or open court con· 
nected with a street . 
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I a) Every fire escape shall be placed a~ainst a bla:lk 'vall if pos­
sible. If such a location is not possible then every wall opening \Vhich 
is less than 6 feet distant horizontally froin any tread or platform 
of the fire escape shall be protected by a fire-resistive door as speci­
fied in section Ind 51.09 or by a fire-resistive windo\V as specified in 
section Ind 51.10. 

(2) EXITS TO FIRE ESCAPES. Every fire escape shall be accessible 
from a public passa-.re\vay or shall be directly accessible from each 
occupied room. Exits to fire escapes shall be standard exit doors as 
specified in section Ind 51.15, except that doors to "A" fire escapes 
may be not less than 2 feet 6 inches wide. 

(3) DESIGN AND FABRICATION. Each part of every fire escape (ex­
cept counterweights for balanced stai1·\vays) shall be designed and 
constructed to carry a live load of 100 pounds per squal'e foot of 
horizontal area over the entire fire escnpe. Each part of every fire 
escape shall be designed and constructed in accordance \Yith the 
requiren1ents of section Ind 53.24, except that the unit stt"esses therein 
specified shall be reduced by one-fourth. The n1inimum sections and 
sizes specified below shall be in<'reased \vhenever necessary so that 
under full load the allo\vable unit stresses \Vill not be exceeded. 

(a) No other material than wrought iron, soft steel or tnedium steel 
shall be used for any part of a fire escape, except for \veights, sepa­
rators and ornaments. No bar lnaterial less than ~4 inch thick shall 
be used in the construction of any fire escape, except for separators, 
ornaments, structural shapes over 3 inches and l'ig-idly built up treads 
and platforms of approved design. In the fabrication of a fire escape, 
all connections or joints shall be n1atlc by riveting, bolting 01· \Velding 
in an approved manner. All bolts or rivets, except for ornnn1ental 
work, shall be not less than % inch in dinn1eter. 

(4) PLATFORMS. Each platform on an "A" fire escape shall be at 
least 28 inches \Viele; each platform on a "B" fire escape shall be at 
least 3 feet 4 inches \vide. Such \vidths shall be th~ clear distance 
between stringers, measuring at the narro\vest point. Each platfornt 
shall extend at least 4 inches beyond the jambs of exit opening. The 
above n1inimum 'vidths and lengths shall be incrca:;cd, \vhcrevcr nee~ 
essary, so that no exit <loor 01· \Vindo\v will, \Vhen open, block any pa1t 
of the required width of the fire escape. Every platform shall consist 
r.f either, 

(a) Flat bars on edge, not less than 1 x ~~ inch; but not less than 
1 Y.i. x ~ inch \vhere bolts and separators are used; bars shall not 
be more than 1114 inches center to center. 

(b) ¥.a inch or % inch square bars \Vith sharp edge up, not more 
than 11A1 inches center to center. 

(c) % inch round bars, not n1ore than l 1h inches center to center. 
(d) Platform and treads may be solid if covered by a roof. 
(e) The platform frame shall consist of not less than 2 x % inch 

fiat bars on edge or equivalent, provided the brackets arc not n1ore 
than 4 feet apart. If brackets are 1nore than 4 feet apart, the frame 
shall be correspondingly stron~er and stiffer. Every platform wider 
than 30 inches, if made of square 01• round bars, shall have a third 
frame bar through the center; if made of flat bars, the platform shall 
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have separators and bolts thl'ough the c~ute1·. Fru111e ha1·s i-;hall nol 
project more than 1A. inch above platform burs, except around the out­
:::;ide of platform. 

(f) There shall be a platfol'JH at each story above the fir.st, aucl 
intermediate platforins if floors a1·e more than 18 feet a1uu't 
vertically. 

(g) Platforms shall not be n1ore than 8 inches below the dooL' sill . 

(5) BRACKETS. Brackets fat• a 28 inch or 30 inch platform, 'vhen 
spaced not more than 4 feet apart, shall be nutde of not less than 
~ inch square bars or 1 ~2 x 11h x t,4 inch angles; such bars or angle::; 
shall be larger if the plntforn1 is wider or if the braekcts are farther 
apart. Each bracket shall be fastened at the lnp to the wall by a 
through bolt (at least % inch dia111cter), nut, and \Vasher (at least 
4 inch diameter). The slope of the lo\ver bracket bar shall be not less 
than 30 degrees with the horizontal. The lower bar shall have a 
\Vasher or shoulder to give sufficient bearing against the \Vall. 

(a) The strength of the \Va1l ta \Vhich brackets are ta be attached 
:;hall be carefully considered in dctcnnining the spacing, shape and 
inside connection of brackets, so that under full load the \\'all will not 
be unduly strained. Where it is necessary to install brackets adjacent 
to waH openings they shall be located at a suitable distance there· 
from, or the wall shall be properly reinforced. 

(6) STAIH.WAYS. (a) Each stair\vay of an "A" fire escape shall be 
at least 24 inches wide bet\\·een striugers; such stair,vay shall have 
a uniform rise of not more than 8 inchc>s and a uniform run of not 
less than 8 inches. 

(b) Each stair,vay of a '1B" fire escape shnll be at least 3 feet 4 
inches wide between stringers; such stainvay shall have a uniform 
i·ise of not more than 8 inches, and a uniform run of not less than 
9 inches. 

1. The rise is the vertical distance front the extren1e edge of any 
.. te1> to the corresponding extreme edge of the next step. The run 
is the horizontal distance bet,veen the san1e points. 

(c) Stairway stringers shall consist of either 
1. A 5 inch channel or larger. 
2. Two angles 2 x 2 x 1 ~ inch or larg~r. 
3. T\vo fiat bars 2 x % inch or larger. 
4. One flat bar 6 x 1.4 inch or larger. 
5. If 2 angles or 2 ftnt bars are n!'icd, they shall be properly tied 

tog-ether by lattice bars, vertical as \vell as horizontal. If flat bars are 
used, every stairway of more than 10 risers shall have lateral bracing. 
The connection of stringers to platforn1, at top and bottom, shall be at 
least equal in strength to the stringers and shalJ safely carry the full 
I ive and dead loads. If stringers are carried by intermediate brackets, 
the stringers shall have a horizontal bea1·ing on the b1·ackets and shall 
be properly and securely connected thereto, 

6. Treads shall consist of either flat or square hal's, (not round), of 
the size and spacing specified for platforms. An " • .\" tread shall con· 
sist of at least 6 square bars, or 7 flat bars. A "R" tread shall 
consi1t of at least 7 square bars, or 8 flat bars. A 11 B" tread made 
of flat bars shall have separators and bolt through the center. A 0 B" 
tl'ead made of square bars shall be trussed. 

7. Treads and platforms may be solid if covered by a roof. 
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(7) BALANCED STAIRWAY. All "B" fire escapes, and 111! 111·e c::it.:api~:; 
on schools, theaters, and a8.Scmbly hulls, l·ithc1· shall l'l•ach to thv 
.!(round or shall have a balanced stail'\\'ar i'L'tll·hing to the ,lO'ou11d. 
11 A'' fire escapes \Vhich are not on schools, theatet"s, or asse1nbly halls, 
inay tel'lninate in a platfor1u at least 3 ft't~l long, located nut. 1nol'e 
than 10 feet above the ground. 

(a) Every balanced stail'\vay siiall l·onfonn to the 1·t•qui1·c1nents fur 
other stair\vays except that the stringc>rs and top 1·ai1 n1ay be lighter 
if they are properly ti·ussed. The countei·balancinri de\·ice shall be 
attached to both sides of the stail'\\'ay equally, or a special attach~ 
ment shall be used to prevent warping or t\visting. The counterbal~ 
ancing device shall ope1·ate gradually anti easily as the liYe load is 
applied. Cable counter,veights al'e not pc1·n1ittcd. 

(b) Treads for "A" balanced stait'\'·ays inay be iuarle as follo\vs: 
t\\·o 1 ;.~ x 1 ~~ x %, inch angles at fro1\t and hack; t\vo 1 %. x ~.i, inch 
bars between, lying ftat\vise j one inch space bi::bveen bars. Treads for 
11 B" balanced st.air,vays may be n1ade as follows: t'vo 1~2 x 1 1.~ x 1A. 
ineh angles at front and back; L\vo 1 1 ~ x ~_j_ inch h;1rs het\\'een, !yin~ 
tlat,vise; one inch space bet,veen hars. All such treads shall be 
.strongly fastened together 'vith cross bars not iuo1·e than 14 inches 
apart. 

(8) RAILINUH. Railings shall be provided on all sides of platforms 
and stair\vays, and on both sides of balanced stair,\·ays. Eithe1· a 
railing or a handrail fastened to \Vall shall be provided on each side 
of all "B" fire escape stait\vays. Railin~s shall ho:! at least 3 feet 
high, nlesuring vertically fl'on1 floor of platforin 01· f1·01n nose of step. 

(a) Every railing shall ha,·e posts, not n1ore than il fl'ct apart 
ni:.ide of 11e1t le:,;::; than 11 ~ x 11 ~ x 1-l inch angle~ or tees, 01· 11 ~ iIH'h 
pipe; top rail not less than 11,4 x 1~4 x ~4 inch angle 01· l'quivalcnt; 
center rail not less than 1 %, x -fu flat bar or cquiYalent. . .\II con nee· 
tions shall be such as to 111ake the railing stiff; 2 bolts ( ::; inch or 
larger) shall be used at the foot of each post \\·hcre\·er possible, 
or at least one ~~ inch bolt shall be u>;,>ctl. Hailings shall be continuou:>. 
N'o projections on the insirle of th:J railing shall be 11er1nittcd. \\'here 
a l'ailing i·eturns to the \\'all, it shall be fastened thereto \\·ith a 
through bolt (at least ~~ inch rliatneter), nut, and \YHSh<'r; or (in 
reinforced concrete) \\'ith an approvetl in.scl't-; 01· the railing shall 
be made equally secure 'vith a diagonal brace extending at least 3 
feet horizontally and 3 feet vertically. 

( b) All outside railings 'vhich are n1ore than Utl feet above g-ra<le 
shall be at least 6 feet high, measuring vertically frotu flool· of 
platform or frotu nose of step. Such railings- shall he of special 
design approved by the industrial com1nission1 having not less than 
4 longitudinal rails, and vertical lattice bars not inore than 8 inches 
apart, and proper stiffening braces or brackets. 

(9) LADDER TO ROOP. Eve1·y fire escape \vhich exten<ls highe1· than 
the second floor shall be provided 'vith a ladder leading from the 
upper platform to the roof, unless the fire escape stail'\\'ay leads to 
the roof. The ladder shall have stringers not less than 1 ~' inch pipe, 
or not less than 2 x % inch flat bars, at least 17 inches ar1art in the 
l·lear. The rungs shall be not less than 1,~ inch square or ~H inch 
round bars, 14 inches center to center. The stringers shall be secure!\' 
tied together at intervals no greater than every fifth rung. Th~ 
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,.:i.ringt•r:-; of t'ach ladiler ~hall Pxlcn~l not ll•:=>s lhan ·I ft•Pt ahu\'1• tlv• 
roof coping and return to \vithin 2 feet of the roof, \\·ith the top 
rung of the ladder level \Vi th the copinr.c. 

(10) OTHER TYl'l-:S OP FllH·: ESCAPES. Sliding 01' chute fire escape~ 
n1ay he use:l, upon the approval of the industrial con11nission, in 
place of "A" or "R" fi1·e escapes. Every slicling fire escape shall be 
provided \\'ith a laddL)I' <'nn:-tn1ch)d H:'l in section Ind !il.20 (9), PX­
tr.>1Hiing front 5 feet ahove gTade, to 4 feet aho\•e the roof co11ing. 

Ind 51.21 Standpipes, (1) CLASSES OF Sfo~RVICE. Standpipe systen1s 
are designed for 2 classes of ~ervice: (a) for use by fire departments 
01• others trained in handling lv:.>avy strcants ft·o1u 2 ~~ in~h hose, and 
{b) for use by occupants of a huildin~ on incipient fires. These are 
referred to in these orders as fit'e depa1·tn1ents, and first aid stand­
pipes, respectively. The featurC's of eal'h syste1n 1nay be ron1bined in a 
single equipn1ent, if ser\·ed by an auto1natic \\':J.tcr supply confor1n:. 
ing to section Ind 51.21 (2) (g') or (h). All threads on hose ancl 
hose connections shall hC' interchan.itf'ahlt~ \vith thn:-c of the public 
fire deparhncnt. 

(2) FIRE DEPART~IENT STA~Dl'Jl't-;S. (a) Shall be provided for all 
buildings exceeding 60 feet in height. Requirc<l standpipes shall be 
installed as construction progTcssl's, to ntake thPnl a\·nilahle to th£> 
fire depal'tnu:•nt in the top111ost flo1r construttecl. 

(b) Standpipes shall be sufficient in nun1her so that any part of 
every floor area can be reached \Vithin :~o feet by a nozzle attached 
to 100 feet of hose connected to the standpipt'. \Vhen 2 or more stand~ 
pipes arc required, they shnll be p1·oss Ponnected at the bottom, and 
t'quippe<l \Vith individual contl'olling- valves located not higher than 
the fil'st sto1·y. 

(c) Stanrlpipes shall ht• pl'ott·ctcd agai1u:;t mechanical and fire 
dan1age, \vi th outlet!; in stait'\vay ea.~loRures; "·hel'c stail'\\•ays are 
not- enclosed, outlets shall be at inside or outsi,lc of outside \\·all:-:;, 
\Vithin one foot of a fire to\\·er, interior stair\vay or fire escape. Dry 
standpipes shall be accessible for inspection and not concealed. 

(d) No 1·C'qt1in!1l standpipe shall he less than 4- inches in rlian1ett•1', 
and not less than 6 inches in diaineter fo1· buildings exceeding 75 
feet in hei~ht. l\faterial shall be steel or wrought iron pipe \\•ith 
approved fittings, desig'ned for a \\'Orking pressu1·e of 100 pr.unds in 
excess of the static pressure due to elevation. An app1·oved 21~ inch 
hose valve shall be located at each story, not over ;j feet above the 
ttoor level. An approved pressure reducing device shall be installed 
at hose valves where the pressure 'vould other,vise be in excess of 
;)0 pounds. Where a standpipe is not nortnally under p1·essure, hose 
\'alves shall be equipped \Vith a tight fitting- <'all on a chain and hav­
ing lugs for a spanner wrench. 

(e) An approved siamese connection with a check valve in each 
inlet shall he installed on a 4 inch pipe connectin~ \\•ith each stand· 
pipe systen1 and shall be n1arkerl "To Standnipe". The elevation of 
the connection shall be not over 3 feet above the side,valk or ground. 
An automatic drip valve shall be installed \\·here necessary to pre­
vent freezing. In buildings with seve1·at standpipes, more than one 
siamese connection may be required. 
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(f) Fire department standpipes need not be equipped with at· 
tached hose. 

(g) Automatic water supplies \vill not ordinarily ·be required, ex­
cept as provided in section Ind 51.21 (2) (h), or \vhere judged neces­
sary by reason of the high combustibility or potentinl hazard of the 
occupancy. When required, they shall be designed to provide not less 
than 40 pounds flowing pressure at the top outlet, with volume for 
two tire streams. Any of the following supplies will be acceptable: 

1. Connection to city water works system when providing required 
minimum volume and pressure. 

2. Gravity tank of not less than 3500 gallons capacity, elevated 
50 feet above the top story. 

3. Pressure tank of 5250 gallons gross capacity (3500 gallons 
water capacity). 

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

(h) An auto1uatic \vater supply from an approved fire pump shall 
be provided in buildings over 150 feet high, or in buildings over 
10,000 square feet in area per floor and requiring a. standpipe. The. 
capacity of the pump shall be not less than 500 gallons per minute 
for a 4 inch standpipe, 750 gallons per minute for 2 interconnected 
4 inch or single 6 inch standpi11es, anfl 1,000 gallons r~r 1ninute for 
larger systems. 

(3) FIRST AID STANDPIPES. (a) Shall be provided as required in 
!lections Ind 54.14, Ind 55.:13, and Ind 57.21 of this code. 

(b) Standpipes shall be sufficient in number !o that any part of 
every floor area can he reached \Vithin 20 feet by a nozzle attached 
to not more than 75 feet of hose connected to a standpipe. 

Note: Standplpe outlets should be located In occupiNl areas, v.nd usually 
at Interior c0Jun1ns In large ari:a bu!ldingit. Asrlums and places ot detention 
1nay require special arrani;en1e.nts. It should be possible. in nil ca:<"~ to dlr<:ct 
the stream into nll iiuportant •·ndnf!ure~. ~11ch n.'i do:>1:t.~. f\tC. 

(c) No required standpipe shall be less than 2 inches in diameter, 
and not less than 2;~ inches in diameter for buildings 5 stories or 
1nore in height. Material shall be \vrought iron or steel and pipe and 
fittings shall be of suitable \veight for the pressure used. An ap· 
proved 1 % inch hose valve shall be located in each story, not more 
than 5 feet above the floor level; valves of the gate t~·pe shall be 
equipped with a suitable open drip connection. An approved pressure­
reducing device shall be installed at hose valves \\'here pressure would 
otherwise be over 50 pounds. 

(d) Not mol'e than 75 feet of hose shall be attached to each outlet. 
Hose shall be of unlined linen construction, 1 ;~ inches in diameter, 
with a ~2 inch nozzle attached, and shall be located in approved 
cabinets or racks. 

(e) Water supply shall be automatic, and be designed fol' 70 gal· 
Ions per minute for 30 minutes with 25 pounds fto\ving pressure at 
the top outlet. Such supply may be from city connection, gravity 
tank, pressure tank or pump. 

Note: Data on the design ot standpipe SY8lems l.'an be tound In the Stand· 
ards ot the National Board ot Fire Underwriters tor the ln8tnllatlon of Stand· 
pipe and Hose System"'. The lndl18trlal commli;islon will ordlnRrJ!)· 1-1ppro\'I"! 
any Installation whl~h I!'! approvNt h)· the I rn1IP.rwr\tf'r$1, 
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Ind 51.2:? Fire extinguisher!'I. ( l) Wht•rn ti.re extin~·uishers Ul'e i·e-

11uired, they shall be of a type approved by the industrial com1nission. 
All fire extinguishers shall be charged in accordance \Vith the instruc­
tions of the manufactu1·er. 

(2) Extinguishers shall be conspicuously located \\·here they will 
always be readily accessible and .:>o distt·ibuted as to be iinn1ediately 
available in event of fire. They shall be hung on hangers or set on 
brackets or shelves so that the top of the extinguisher is not more 
than 5 feet above the floor, 

Note: The Industrial comn1isslon will Ol'dlnarlly approve any extlngulslu~r 
wh:ch bears the Underwriters' label and which Is or the r.Jze, antl suitable, 
(or the hazard tor which It Is Intended. C'cnsult the industrlnl commission 
for llsU! or approved extingulsher.'J. 

Ind 51.23 Automatic sprinklers. (1) Required auton1atic sprinkler 
systems shall be designed and constructed in conformity \\'ith good 
established practice. Only n1aterials and deviceg appro\'~d by the in• 
dustrial commission may be used. Reinstallation of used sprinkler 
heads is prohibited, and othel' secondhand devices may be in;:;talled by 
special permission only. 

(2) Where an auton1atic sprinkler syste1n is required throughout u 
building, supply shall be from a city water main, or from a gravity 
or pressure tank. If the city water supply is inadequate in either 
pressure or volume, a tank of not less than 5000 gallons capacity 
shall be provided. The bottom of a gravity tank shall be not less than 
:15 feet above the under side of the roof . 

(3) Where automatic sprinklers are required in a basement only, 
the supply shall be from a city \\'atcr main. Where there is no city 
water supply, such basement sprinklers need not be installed; but at 
such time as a city supply beco1nes available, such required basement 
i;iprinklers shall be installed. 

( 4) Every base1nent sprinkle1· system shall also include sprinklers 
in all shafts (except elevator shafts) leading to the story above. 

(5) Every sprinkler system shall have a suitable audible alarm and 
an approved siamese connection marked "To A.utomatic Sprinklers", 
and otherwise conforming to section Ind 51.21 (2) (e). 

Note: It will be the po!Jey of UH~ lndu<:tr!nl co1111nlsslon to appro\·e equip· 
111ent conforn1ing to sta11clards or the National noard oC Fire Undf'rwrller:-i 
ror Sprinkler Equipment, al:;o n111terlals and devices currently listed by th(• 
Underwriters• Laboratories. The commission reserves the t•lght lo order n 
sprinkler system In any building, regardless of height or ntunber or personri. 
It the occupancy Is especially hazardous. 

Ind 51.24 Fire alarm systems. (1) Interior fire alarm systems re­
quired under sections Ind 54.16, Ind 56.19 and Ind 57.22 shall be de­
signed and constructed in conformity with the following requirements: 

(2) AU such alarm systems shall consist of operating stations on 
each floor of the building, including the basement, with bells, ho111s, 
or other approved sounding devices which are effective throughout 
the building. The system shall be so arranged that the operation of 
any one station \Vilt actuate all alarm devices connected to the system 
except in the case of a presignal system. Fire alarms shall be readily 
distinguishable from any trther signaling devices used in the building. 
A syetem designed !or fire alarm and paging service may be used if 
the design is such that fire alarm signals will have precedence over 
all others. 

.531 
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(3) Evel'y fire alarn1 systc1n shall be electrically operated except us 
provided in section Ind 56.19 and shall be operated on closed circuit 
current under constant electrical supervision, so arl'anged that upon 
a circuit opening and ren1aining open, or in t'<t~e of a ground 01· short 
circuit in the ungrounded ronductor, audible trouble signals \\'ill he 
given instantly. 

(4) In buildings ntore than :3 stories in height, l'Oded fire alarn1 
:;ysten1s shall be provided, and the systents shall be so a1Tangecl that 
the code transmitted shall indicate the location and the story of thf' 
st1-ucture in which the signal originated. Exception: 

(a) In apartment buildings less than 6 stories in height and hav· 
lng less than 5,000 square feet area pet• floor, non·coded, electl'ically 
supervised, continuous ringing fire alarin systcn1s 'vill he acce11tcd. 

(5) Operating stations shall be pl'orpincntly located in an accessible 
position at all required exit doors and rcqui1·ed exit stairways. Ope.r· 
ating stations shall be of an appi·ovcd type and shall be conspicuously 
identified. All such operating' stations shall be of a type, \vhich after 
being operated, will indicate that an alar1n has been sent thcref1·on1 
until reset by an authorized tneans. (Operating stations having a 
0 Break Glass" panel 'vill be acceptable. On coded systems having a 
device to permanently record the transntission of an alarm, "Open 
Door" type stations n1ay be used.) The fire alarm operating stations 
.shall be mounted approxin1ately 5 feet above the finished floor as 
1neasured from the floor to the center of the box. 

(6) All such alarm systeins shall be tested at least once a \\'eek anrl 
a record of such tests shall be kept. 

(7) Existing fil'e alar1n systen1s that a1·e effective in opel'ation \Vill 
he accepted if appl'oved by the industrial eon1mission . 

• Vote: The following ttectlon:-: are taken fror11 tlw \\"i~con,.:in ,,t,ttl~ ~1~·etril';1I 
code, 

(8) The energy for ope1·ation of fire alarn1 systeins shall be taken 
from sources suited to the design of the systcnt. Pritnary batteric,.; 
shall not be used. 

(9) A 3-wil'e 110-220 volt service 'viii be accepted for supe1·visell 
systems, pl'oviding the operating curr<'nt is secured front one un· 
){l'ounded conductor and the neutral 01· grouncled conductor and the 
current for operation of trouble signal or signals is secured fron1 the 
nthe1· ungrounded conducto1· and the neutral or grounded conductor. 

(10) Electrical wiring in connection '\'ith fire alarn1 systl'1ns shall 
be installed in rigid metal conduit, flexible n1etal conduit, electrical 
inetallic tubing or surface 111etal race,vay. Ar1nored cable (1netal) 
may be used where it can be fished in hollo'v spaces of "·alls 01· 

partitions in apartments or roonting houses not over 3 stories in 
height. Where the wiring is subject to excessive moisture oi· severe 
mechanical injury, rigid metal conduit shall be used. The sn1allest 
size conductor to be used in any fire alar1n systc1n in a building over 
:J stories in height shall he #14 AWG or #lfi AWG for huilding!'i not 
over 3 stories in height. The '\·ires shall be provi<lcd "·ith insulation 
suitable for use on circuits not exceeding GOO volts. Fire alarn1 sys­
tetns shall be connected to the line side of the service s'vitch or to the 
en1ergency bus, where available, through an approved fire alar1n l'Ul"· 
out or equivalent. 
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Chaptel' Ind 52 

GENERAL HEQUIRF.MENTS 

DeMlgn and r·upr.n·h-ilon 
J-lelght and class or con­
struction 
\\'indows 
\\'in<low cl.._nnilu..:­
DctlniCons or co111·t:< 
Size of courts 
Ventilation of courts 
Chl111ner:-t 
!\tctnl s111oke!'ltnC"ks 
Smok!! pip<>~ 
Stl>nn1 anct t.ot \\":\[•·1· 
pipes 

Ducts 
ll.)gJsters 
Floor protection 
\\'all and ceiling- p1·n­
tt·,ctio11 

C:ns \'ent3 
r.:u1 nnd oil l:n11pH; ga1-1 
"•'!'\'i•'" 
l·:JN·ti-IC'al wo•·k 
LoC'ation an(l ninlntP· 

lrnl 5 ::!.:iO 
1 wl f•:!.51 

linl :i:!.:i:! 
Jnrl ;i:!.:i:l 

lnrl :i:!.;;1 

Intl :i:!,.;:i 
Tn1l 'i2,:-i6 
Infl ~~·~7 
Incl :!:;·:!R 
I ml .i~ •• >9 
Ind 5::!,60 
Tnrl 52.61 
!1111 ,"1:!.6:! 
rnd .i :~.1;:? 
fnd :;:!.Iii 

unnce or 1~xits 
Television and rn~Ho re­
l'ri\·in~ antrnna 

Toilf!t rorin1H l'f'qulrf'd 
'l'DilPl j°tH1lll.-l (,)\' tJ;1• 

IWll i-!PXP,; 
Sex dC'"IJ::"nati>1l 
Locatloil, lip ht aml \·••n­
tllut\or. 
Loc'.ltion without outside 
win.Jow;1: wh"n pel'­
n1ittecl 
.\rt:ncinl li1:ht 
Slze 
Floor n1ul bai'H., 
\Vn.l\s an1l ceilings 
F.nrlo;it11·£' .,f 1\xt11n':< 
Fixtures 
Protection r'1·on1 treezlni: 
n1~11n..,al 01' ~"\' ni::-f' 
011tdoo1· tollf't:-: 
'.\l:i.lnt•·nant''' nnrl h1)\1'4•'­
l\•'1'P:n1t 

Ind 52 001 Deshrn and s~1pervision. ( 1) Every n1!\\' building contain­
ing n1orc than 50,000 cubic feet tobt\ Yl1lu1nP, or addition to a building 
\\'hich by reason of such ndflition results in a building containing ovE>;: 
50,000 cubic feet total volumC', or structural alteration to a building 
cont'lining over 50,000 cuhi<' feet total volun1e shall be designed by an 
architect or engineer in :H.'<'1H·<l:inre \\''th the pl'ovisions of this code; 
and shall be constructed u•H\,~r the supervision of an architect or 
engineer who shall he respnn:'l1hlc for its erection in accordance \\•ith 
th"! nl:i.n~ nnd SP"'<'ific:1tinng 11( the dt>.sig-ner. No rhnil~e from the 
original plans and specifications shall be made except \\'ith the 
kno\vledge and consent of thC' <l::signer, ancl as provided in \Vis. Adm. 
Code section Ind 50.10. 

(2) On completion of the t'onstruetion, the supervising architect 
or engineer shall file a '''ritten statement \vith the industrial commis­
tion certifying that, to the hest of his knowledge and belief, the con­
struction has been pel'forn1ed in accordance \Vith the plans and specifi­
cations approved by the commission. 

(3) No O\vner shall constl'uct or alter any building, or portion of 
a building, or permit any building to be constructed or altered, except 
in accordance \vith the provisions of this section. 

Note: By the term "architect" or "engineer" nbo\'C Is rnf!ant "registered 
architect" or "reglster('cl prot'Psslonal eni;:-inecr". a~ df'ftnerl tn the Archltcct;i 
and ProfesilfOnal P.n;lnecrs H.cglstratlon Act, Section 101.!Jl, \\'is. Stats. 

lllatory1 1-2-56: er. (2) Regh1.ter, Augul'!t, 19!:7, No. 20 ..... ff. 9-1-57. 

Ind 52.01 Height and class or construction. (1) All buildings higher 
than 75 feet above the adjacent grade shall be or fire·reslstive 
construction. 
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(2) Buildings of mill construction shall not exceed a height o! 75 
feet in \vhich height there shall not be n1orc than 7 stories; provided, 
that the height of a building erected on sloping ground 1nay be not to 
exceed 75 feet plus a vertical distance equal to the vertical change 
in slope along the lenA"th of any s:dc of such building, but in no case 
shall such height exceed 85 feet above the adjacent finished ground 
level. To\vers, other than tanks, spires and steeples erected as a part 
of the building and not used for habitation or ~to1~ge may extend not 
to exceed 20 feet above such height Jimit. 

(3) Buildings of ordinary construction ~hall not exceed a height of 
50 feet in which height there shall be not more than 4 stories; pro­
vided, that the height of a building erected on sloping ground may bi> 
50 feet plus a vertical distance equal to the vertical change in slope 
along and in the length of any side of such building, but in no cas(' 
shall such height exceed 60 feet above the adjacent finished ground 
level. Towers, other than tanks, spires and steeples not exceeding 20tj'c 
of the rrof area, erected as a part of such building ;;~nd not used for 
habitation or storage may Px:tend not to exceed 15 feet above surh 
height limit. 

( 4) Buildings of frame eonstruution shall not exceed a height of 3:"i 
feet in \\'hich height there shall he not nlore than 2 storie~, except 
as provided In section Ind 57.01; provided, that the height of a 
building erected on sloping g"round muy be 35 feet plus a vertical 
distance equal to the vertical change in slope along the length of any 
side of such building, but in no case shall such height exceed 40 feet 
aboVe the adjacent finished g-round level. Spires, to\vers, other than 
tanks, or steeples not exceeding 20"."I- of the roof area, erected as a 
pal't of such building and not u:;ecl for habitation or storage mar 
extend not to exceed 20 feet above such height limit. 

(5) In evel'y building 1nore than 4 stories in height, all doo1·s, 
\vindo\vs and other openings in outside "'alls shall be protected \\·ith 
fire-resistive doors or shutters as specified in section Ind 51.09 or fire­
l'esistive \vindo\vs as specified in section Ind 51.10, unless such open­
ings al'e on streets or on alleys or outer courts 20 feet or more in 
width. 

Ind 52.02 \Yindows. ( 1) E\'el'y roon1 in \Vhich one or more person!-1 
live, sleep, or are employed, (except storage rooms or other rooms 
where the nature of the occupancy \Vill not permit) shall be lighted 
by a \\·indo\'\" or \\'indo\vs opening directly upon a street or alley, or 
upon a court (as defined in section Ind 52.04) on the same lot "'ith 
the building. The "·indows shall be i:io constructed and distributed 
as to afford proper light and ventilation. Every building more than 40 
feet deep (measuring at right angles tn the "'indo\\'S) shall have 
\\'indows on at least 2 s:des. E.rr.eption: 

(a) The provisions of this order n1ay be w·aived for factory, office 
or nlercantile buildin~s if provisions are n1ade for proper artificial 
lighting, and if ventilation is provided in accordance \Vith the provi­
sions of the he<tting, ventilation and air conditioning code. 

Ind 52.03 Window cleaning. (1) For protection of \\'indo\\' cleaners 
in public buildings and places of employment, the tops of windo"'S 
which are more than 20 feet above the ground floor, fiat roof, balcony 
or permanent platform shall be equipped with means to protect such 
cleaners; such means shall C"onsist of: 
1-2-56 
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(a) Approved attachment• for window cleane1'S' oafety belts, to 
wh:ch belto may be fastened at each end. Said attachment• shall be 
permanent devices that shall be firmly attached to the \Vindo\v frame, 
or to the building proper, and so designed that a standurd safety 
belt may be attached thereto; or 

(b) An approved portable platform that is projected through the 
window or supported from the ground, floor, roof or platform level, 
for the \Vindow cleaner to stand upon and that is designed, con· 
structed, maintained and equipped \\'ith h:inclrail and toe board in 
compliance \Vith the requirements of the general orders on safety and 
of the general orders on safety in construction; or 

(c) A swinging scaffold or chair scaffold designed, constructed, 
equipped and maintained in con1pliance \\'ith the requirements of the 
general orders on safety in construction, and in the case of a chail' 
scatfo'd equipped \Vith a safety belti ol' 

(d) Other equally efficient devices. 
(2) For cleaning the insides of skylights (the highest parts of 

which al'e more than 20 feet above ground, floor, balcony or pern1anent 
platform, to which access cannot be gained by any of the means 
described in (a)), scaffolds as specified in section Ind 1.18 shall be 
provided. 

(3) All equipment, including building parts and attachments, used 
in connection \Vith windo\v cleaning shall be n1aintained ln reasonably 
safe condition while in use and shall be inspect1.:d at least once each 
month while in use, and within 30 days before their use . 

(4) Every employer of \Vindo"' cleaners \\•ho are required or per-
1nitted to clean \Vindows or skylights referred to in (1) and (2) shall, 
before pern1itting any of such \York, n1akc reasonable inspection of 
the equipment provided for the safety of the \Vindo\v cleaners; and if 
no such equipment, complying \vith the provisions of this order, is 
provided by the owner, lcs~ec or occupant of the building or place of 
employment, said employel' shall provide the san1e before permitting 
his employes to do such \\·ark. Where the attachments specified in 
(1) (a) are relied upon for con1pliance \Vith the provisions of this 
order, said employer shall furnish or see that there is provided, on 
each job, for the use of his c1nployes, a sufficient number of approved 
safety belts in good condition for one to be availuble for each employe 
while cleaning windows, and he shall inspect then1 as provided in 
(3), and ascertain that they may be fastened to the permanent dc­
Yices. Every such employer shall take reasonable tneasures to assure 
that each windo\v cleaner uses the safety equipment provided at alt 
times while cleaning such \Vindows or skylights. 

Note: It will be the policy or the lndu8trlal <'Ot11111ls:.;lon to 1u·cept anchors 
11nd safety belts which have been tested and 11pprovcd by the Underwriters' 
Laboratories • 

Ind 52.04 Definitions of courts. (1) By inner court is meant an open 
air shaft or court surrounde:i on all sides by walls. 

(2) By inner lot line court is meant a court bounded on one side and 
both ends by walls and on the l'en1aining side by a lot line. 

(3) By outer court is meant a court bounded on 3 sides \Vith walls 
and on the remaining side by a street, alley or other open space not 
less than 15 feet wide. 

(4) By outer lot line court is meant a court \Vith one side on a lot 
tine and opening to a street or open space not less than 15 feet \\'i<le. 

1-2-56 
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Ind 52.05 Siz.e of courts. (1) In applying the follo\vjng rl'quiren1ent:.;, 
a building fro1n 30 tCJ 4a feet high shall be considered rt.i having at 
least 3 stories, and each additional 13 feet shall be considered an 
additional story. 

(2) Outer lot line courts shnll be not less than 3 feet wide for a 
court 2 stories or less in height and 40 feet or lesa in length, 111easu1·ed 
from the lot line to the \\·all of the building. For eaC'h additional story 
in height, the width of such court shall be iucrca~cd one foot; and fo1· 
each additional 15 feet or fraction thereof in length, the width of 
such court shall be further inC"reased one foot. 

(3) Outer courts between wings oi· parts of the san1e building, or 
bet\veen different buildings on the sa1ne lot, shall be not less than 6 
feet wide for a court 2 stories or less in height and 40 feet or less 
in length. For each additional story in ,height, the width of such court 
shall be increased one foot, and for each additional ltl feet or fraction 
thereof in length, the \\•idth of such court shall be further increafled 
one foot. 

(4) Where outer cou1'ts or outer lot Jine courts open at each end to a 
:;treet or other open space not less than 15 feet \Vidc, the abo,·e length:; 
may be doubled. 

(5) Inner lot line courts one story high shall be not less than 4 feet 
wide and not less than 40 square feet in area. Inner lot line courts 
t\vo stories high shall be not less than 6 feet wide and not Jess than 
60 square feet in area. For every additional story every such inner lot 
line court shall he increased by at least one lineal foot in length and 
one lineal foot in its \Vidth. 

(6) Inner cou1·ts shall be not less than 10 feet in \Vidth nor less than 
150 square feet in area fot· courts t"·o stories or less in height; and for 
every additional stot'Y every such inner court shall be increased by 
at least one lineal foot in its length and one lineal foot in its \\'idth. 

(7) Courts shall not he c0Ye1·ed by a roof or skylight but the entire 
required area shall be open and unobstructed from the botto1n thereof 
to the sky. No fi1·e escape or stairway shall be constructed in any 
court unless the court be enlarged proportionately. 

(8) Walls of inner coul'ts "'ho;;c ll'ast horizontal dilnension is less 
than one~fourth the height, shall be facetl \\·ith 1natel'ial \Vith a per· 
rnanent white surface or shnll be painh•<I \\'hite at least 1~V{'l'Y 2 yPurs. 

(9) No buildings shall be :tlt:•red or enlargc>d to encroach u11on spttl'L' 

reserved under this code for light and air on the lots 01· parcels of 
ground on which such building is erected. 

Ind 52.06 Ventila.tion of courts. At the botto1n of every shaft 01· 

inner court there shall be sufficient access to such shaft or court to 
enable it to be properly cleaned out. Every inner court 'vhich is re· 
quired under section Ind 52.02 and \vhich is more than one story in 
height shall have an intake for fresh air, leading from the street or 
other open space. The area of such intake in squHre feet shall equal 
at least .002 of the number of cubic feet contained in said court, but 
such area need not be more than 50 square feet, Eve1·y intake shall be 
of not less than 2-hour fire-resistive construction and unless said 
intake is used as a passageway for persons, there shall be no openings 
into the same other than the inlet and outlet, 
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Ind 52.10 Chin111ey~. (1) The \\'alls of all d111nncy:; shall be built of 
brick or other approved fire-resistive n1aterial 1 except that a metal 
s111okestack 1nay he JH·ovidl'd as specified in section Ind 52.11. N(1 
l'hin1ney shall rc1St upon a tloodng- of \Vood nor shall any v..'ood be 
built into, or in contact \Yith any chin1ney. Headers, bea1ns, joists and 
studs shall not be less than 2 inches front the outside face of a 
chimney. The foundation of every chin1ney, flue, or stack, shall be 

-designed and built in confortnity \Vith the requiren1ents for founda­
tions for buildings. In no case shalt a chi1nncy be corbeled out more 
than 8 inches from the wall and in every case the corbeling shall con­
sist of at least 5 coul'ses of brick. Chimneys shall extend at least 3 
feet above flat roofs and not Jess than 2 feet abo\·e the ridge of gable 
and hip roofs, and lime~ce1nent or cen1cnt 1norta1· ~hall he used in the 
laying of chin1ney n1asonry above the roof line. 

(2) Every masonry chin1ncy shall ha,·e \Valls at least 8 inches in 
solid thickness. except that in a chiinncy \\·ith a flue not larger than. 
260 square inches where a fire clay or other suitable refractory clay 
flue lining is used for the full height of the chi1nney the \Valls shall 
not be less than 4 inches in solid thickness. No snu>ke flue shall have 
a cross sectional area less than 64 square inches, except that flue. 
linings 7 inches by 7 inches inside, ot• 8 inchea in diameter inside, 
may be used. 

(3) All flue linings shall be adapted to \\·ithstand l'ea.sonably high 
tcinperatures and Hue gases and shall hase a softening point not 
lo\ver than 2,000° Fahrenheit. Flue linings shall be not less than o/s 
inch in thickness and shall be built in as the outer \valls of the chim~ 
ney al'e constru::ted. Flue linings shall stal't fl'o1u a point not less 
than 8 inches belo\v the botton1 of the s1nokepipe intakes and shall be 
continuous to a point not less than 4 inches abo\·e the enclosing y,·alls. 
Flue linings for gas or fuel oil apparatus shall be of salt glazed fire 
clay equipped· \Vith bell and .spigot joints, or of other appro\'ed 
material. 

(4) Where there is 1nore than one s1noke pipe connected to a flue, 
the connections shall be at different levels. T\vo or 1no1·e heating units 
or appliances n1ay be connectt!d to a conunon smoke pipe or breeching 
if joined by Y fittings as close as praetieable to the flue. In all sueh 
cases, the size of the br.:?eching and the flue ~hall be sufficient to 
accommodate the total volurne of flue gases. 

(a) Cleanoitt opening. Every chin111ey shall be provided \Vith a 
cleanout opening at the base. Such openings shall be equippe<l \vith 
n1etal doors and frames arranged to re1nain closed \Vhen not in use. 

(5) Every chimney shall be designed to withstand the following 
\\'ind pressure in pounds per square foot over the dian1etrical area: 

(a) Squu.rtl ehin1neys ------------------------------------·--------- ::ll 
(b) Polyp;onal ch!u1n~y~ --------- .-------------------------------- 25 
{c) Round chi1un~y:t --------------------------------------------- 20 
Hh1t•rr1 1-2-56; tun. (l) 1·. uutl l'•.-cr. l~) ll•·i,;·i::1ll·l', .\ui:;·u.sl, l!J:ii, No. 

:!II, t~tf. 9-1-57, 

Ind 52.11 lletal sn1okestacks. (1) Steel or iron s1nokestacks n1ay be 
used in place of masonry chimneys specified in section Ind 52.10. in 
which case the thickness of the metal shall be not less than 1"1 inch 
for heights up to 40 feet and % inch for greater heights. Such stacks 
\\·hen used for manufacturing, for high pressure boilers, furnaces or 
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other similar heating or manufacturing appliances shall be lined with 
fire brick for a distance of not less than 25 feet from the place where 
the smoke pipe enters and shall be protected on the Outside up to and 
through the roof of the building \Vith 8 inches of masonry, or a 1netal 
shield which provides an 8 inch ventilated air space between such 
shield and the stack. All stacks shall be properly guyed when the 
height of the stack exceeds 15 times its least diameter. E.'xcl.ption: 

(a) Public utility or industrial power plants are exempted from 
the protection requirements of this paragraph if they are of fire-
1-esistive construction. 

(2) Smokestacks under 30 feet in height may be constructed of not 
less than No. 10 U.S. Gauge steel, \Vith either \Vclded or riveted 
joints, and may be mounted directly upon mason~·y chimneys or foun· 
dations or upon industrial heating or power l:oilel'S provided all of 
which are designed to support the stack load. A. clearance of not less 
than 6 inches shall be maintained at all times around such smokestaCk 
and any inflammable matel'ial \vithin 12 inches of such s1nokestack 
sha11 be protected by ~ inch of asbestos covered by sheet metal. 

Ind 52.12 Smoke pipes. ( 1) No sn1oke pipe or breeching serving 
boilers, furnaces or oth€r similar heating appliances shall pass 
through any floor, outside \Vindo\v or door, nor through any combusti· 
hie roof or combustible outsi<le \Vall, nor through any closet, attic or 
sin1ilarly concealed space. 

(2) Where necessary to pass through any pa1tition of non·fire­
t·esistive construction, every smoke pipe shall be encased \Vith incom­
bustible material at least 4 inches thick or \Vith a double safety 
thimble inade of two concentric rings of sheet metal with at least 
one inch C·pen air space bet\veen and 'vith the outer ring co,·ered 
with at least tA. inch asbestos. 

(3) No part of any smoke pipe shall be placed nearer to any non­
fire-resistive partition or \vall than the diatnctcr of the pipe, nor 
nearer to any non·fire-resistive ceiling than 1~~ times the dian1eter; 
but the above distances n1ay be reduced by one-half, if the wall or 
ceiling is covered \vith not less than 1,4* inch asbestos board covered 
with sheet metal, or with equivalent protection. 

. Ind 52.13 Steam and hot water pi1>es. No steam pipe or pipe carry~ 
1ng hot water at a temperature exceeding 180 degrees shall be placed 
\Vithin one inch of any \\'Oochvork. Everr such stca1n or hot \\'ater 
pipe passing through a combustible floor, ceiling or partition, shall 
be protected by a metal tube one inch larger in dia1neter than the pipe 
and shall be provided \vith a inetal cap. All \Vooden boxes or casings 
enclosing steam or hot \vater pipes, or \voo:ien covers to recesses in 
walls in which steam pipes are placed, shall be lined with metal. 

Ind 52.14. Ducts. (1) Every \Varm air, fresh air and vent duct con· 
tained in or passing through a combustible partition or floor shall be 
placed inside another duct arranged to n1aintain a ~~ inch ail' space 
bet\veen the two ducts, or shall be securely covered \vith ~I inch corru­
gated asbestos. The bend at the bottom of the vertical duct shall be 
kept at least 2 inches from any woodwork. Exception: 

(a) Asbestos paper weighing not less than 12 pounds per square 
may be used as covering on forced air installations. 
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(2) Every vertical warm air duct, or group of ducts, in all build­
ings included in the theater, school and hotel classific:ations shall be 
enclosed with, or constructed of, inco1nbustible 1natel'ial at least 2 
inches thick, lined \Vi th 1nctal or s1noothly finished on the inside; 
except that fran1e buildings not n1ora than 2 stories in height may 
have metal ducts if protected as specifiC'd in the first paragraph 
of this order. 

Ind 52.15 Registers. (1) All register boxes shall be of n1etal and 
shall either be of double construction oi· be covered 'vith asbestos not 
less than % inch thick. Exception: 

(a) Asbestos papei· 'veighing not less than 1:.? pounds per square 
n1ay be used as covering on forced air installations. 

Ind 52.16 Floor protection. ( 1) All stoves and ranges used for cook· 
ing, heating or laundry purposes using solid or liquid fuel, and whieh 
are more than 16 square feet in horizontal area or which have a flame 
at the bottom shall be placed on a fire-resistive floor projecting at 
least 2 feet on each side. If such floor rests on or is in contact with 
any con1bustible material, then the fire-resistive floor layer shall be 
at least 5 inches thick and shall be hollo\v, \Vith air spaces running 
horizontally through the satne. The air spaces shall be open at both 
ends and shall be so placed that air can circulate through them; the 
horizontal area of the air spaces shall equal at least one-half the 
horizontal area of the slab. 

(2) The air spaces may be secured by using hollow tile placed end 
to end, or by imbedding \Vrought or sheet iron pipes in a layer of 
concrete. The air spaces should parallel the short dimension of the 
slab. 

(3) If the stove 01· range is raised at least 6 inches above the floor 
and such air space is not enclosed, then the fire-resistant floor layer 
may be reduced to not less than 2 inch solid thickness, without air 
spaces, provided it is covered \\·ith sheet n1etal. 

(4) All stoves and ranges using solid 01· liquid fuel and \Vhich are 
not more than 16 square feet in horizontal area and not having a 
fla1ne at the bottom shall, if placed on a combustible floor, be raised 
at least 6 inches above the floo1·1 and such ail' space shall not be 
enclosed. Such floor shall be JH'otected with a stove board of sheet 
metal or asbestos, projecting at least one foot on all sides. 

(5) Gas ranges, don1estic- hot \Vatcr heaters and hot plates shall 
be supported at least 6 inches above any \VOod floor or other coin· 
bustible inaterial and, if less than 12 inches ahova the floot·, the wood 
shall be protected by a nletal shield, or such equipment 1nay rest on a 
masonry support. 

(a) The above dimension of 6 inches may be reduced to 3~2 inches 
if the botto1n is suitably protected \Vith a n1etal shield. 

Ind 52.17 Wall and ceiling protection, (1) All stoves and rnnges 
used for cooking or laundry purposes and all don1estic hot \vater heat­
ers shall be placed at least 24 inches a\vay from any combustible \Vall, 
partition or ceiling, except that such distance n1ay be reduced to 12 
inches if the waIJ, partition or ceiling is protected \\•ith at least 1,4 
inch asbestos board covered with sheet metal, or with an equivalent 
protection. 
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(2) The above distances n1ay be i·educcd one~half in the case of 
stoves and ranges less than 16 square feet in area, and also in the 
case of gas ranges of greater area if prc1per insulation is incorpo1·atcd 
in the back of the range. 

Ind 52.18 Gas vents. All gas ranges, except those for don1cstic use, 
hot water heaters, and other gas fired equipment shall be provided 
with vent pipes conforn1ing to the requirements for s1noke pipes as 
specified in section Ind 52.12. 

Ind 52.19 Gas and oil lamps; gas service. (1) Gas and oil la1nps 
shall not be used where electricity is available, except in private 
apartments. 

(2) Gas and oil lamps shall be placed at least 6 feet above the floor 
level, at least 6 inches from any combustible partition or wall, and 
at least 2 feet (measured from top bf flame) belo\v any combustible 
ceiling unless pl'operly protected by a metal shield \\'ith at least 2 
inches of air space above. s,vinging b1·ackets shall be pl'ovided with 
a guard or stop so that the light cannot come nearer to the partition 
Ol" wall than one foot. In aisles and public passage\vays, every such 
light shall be protected by an incon1bustible guard unless the light 
is at least 7 feet above the floor. Gas and oil lights shall be kept 
at least 2 feet from any drape or windo\v curtain. 

(3) Eve1·y gas supply main shall have a service cock oustide of the 
building, so placed and n1aintuine<l that it can be shut off at any 
time without entering the building. 

Ind 52.20 Electrical work. All electrical \\'ork shall conform to the 
Wisconsin state electrical code of the industrial comn1ission. 

Ind 52.21 Location and maintenance of exits. Every exit mentioned 
in sections. Ind 51.14 to In<l 51.19, inclusive, shall lca<l to a stl'eet, 
alley or open court connected \Vith a street. All such exits and all 
passage\vays leading to and from the sa1ne, sh3Jl be kept in good 
repair and unobstructed at all times. 

Ind 52.22 Television and radio receiving antenna. (1) The requirea 
1nents of this section shall apply to the outdoo1· portion of all appa­
ratus, more than 12 feet in height, used for receiving television or 
rad!o waves. 

(2) All television and radio antenna systems, including the sup­
porting tower or mast, shall be constructed of p:alvanizcd steel or 
other corrosive-resistant inco111bustible material. \Vhel'e approved by 
the industrial commission, toy,·ers construct.'?d of wood or \vood poles 
set in the ground may be used to support antenna systems but no 
\Vood to\\'er or wood pole n1ay be n1ounted on the roof of any building 
or structure. 

(3) The antenna and tower shall be designed to support the dead 
load of the structure plus an ice load at least i,~ inch in radial thick­
ness. The ice load shall be computed only upon the ,vires, cables, 
messengers and antenna. 

(a) The tower or mast shall be braced or guyed and anchored to 
resist a hot·izontal \Vind pressure of not less than 30 pounds for e\·ery 
square foot (net area) of exposed surface. Guy wires shall not be 
anchored to a chimney or to any roof ventilator or vent pipe. 
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(4) Antenna systems installed on the roof of a building shall not 
be supported by or attached to a chimney. All such installations shall 
be mounted on nn independl!nt platfonn or base and anchored in 
place, The platforn1 or base of the tower shall be large enough to 
distribute the \Veight of the structure over sufficient roof area so the 
roof construction will safely support the \\'eight of the structure in 
addition to the required Jive and dead roof loads. 

(5) All antenna systen1s shall be so installed that no part of the 
structure will be nearer to a street, or other public thoroughfare, 
than the height of the antenna as mC'asured fro1n its platform or 
base to the topmost point. No ,,·ires, cables, or guy \Vires shall extend 
over any stre~t or other puh\ic thoroughfare or over any electric 
po\vcr or com111unkatlon lines. 

(6) Poles used for electric po\\·er 01· for communication lines shall 
not be usei:I for supporting or for guying any :tntcnna system. \Vhere 
antenna installations a1·c .so located that dan1age \Viii be caused to 
adjacent po"·er or con11nunication lines by the falling of the antenna 
structure, a separate safety \\·ire shall be attached to top of the 
to,\·er nnd secured in a dir('ction U\\·ay fro1n the po,,·er or con11nunica­
tion line. 

(7) Electrical installations in connection \\'ith antenna systems, in­
cluding the grounding of the to\ver or mast, shall comply in all re­
:'pccts \\·ith the require1nents of the \Visconsin state electi·ical code. 

GENERAL SANlTATI0:-1 ltEQUIRE~lENTS 

Ind 52 50 Toilet rooms required. E\'cry pl,1ce of e1nployn1ent and 
public building shall have adequate toilet roon1s as pro\'ided in the 
occupancy classifications of this code, co1npletely enclosed and go 
arranged as to insure pri\'acy. 

Ind 52 .. il 'l'oilet rooms for lhe two sexes. (1) \Vhcre the 2 sexes Ul'P 

accommodated, separate toilet ro~ms shall be provided except 
(a) In apa1i1nent houses; 
(b) If approved in \Vriting by the industl·ial comn1ission or the 

:;tate board of health, or their authorized agents, in huildings accom-
1nodating not more than 5 persons of both sexes, provided the door 
of such toilet room is kept locked and the key is kept in a place 
accessible to all such persons. But \vhenever the number of such 
persons shall exceed 5, separat~ toilet rooms shall be provided. 

(2) Entrances to toilet roon1s for the 2 sexes shall be properly 
separated, by screens or other\Vise, and shall, \\·hcre\'er possible, he 
at lea3t 20 feet apart; except this requirement docs not apply \vhere 
the entrance doors to toilet rooms used by the two sexes are located in 
an exterior wall of the building. 

Ind 52.52 Sex designated. Wherever \vomen ~re en1ployed or accom­
n1odated, each toilet room shall be distinctly marked with regard to 
the sex which uses it, and no person shall be allowed to use a toilet 
room assigned to the other sex, except as provided in section Ind 
62.61. The door or room labels shall be the words MEN, orWOMEN, 
respectively, in letters not less than one inrh in height . 

SI.fl 
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Ind 52.53 Location, light and ventilation, (1) Every toilet or bath­
room shaH be so located as to open to outs:de light and air, by 
,,·indo\\'S or skylights opening directly upon a street, alley or court. 
except as provided in section Ind 52.54. 

(2) The glass area for a toilet rocm containing one closet 01• urinal 
shall be at least 4 square feet, \Vith 2 squn1·e feet additional for each 
additional closet or urinal. 

(3) No toilet room shall have a 1novable \vindo\v or ventilator open­
ing on any elevator shaft, or on any coul't \vhich contains \\•inrlo\vs of 
sleeping rooms above. 

(4) Every toilet l'oom having more than one fixture (closets and 
urinals) shall be ventilated in accordance \Vith the provisions of sec­
tion Ind 58.48 of the heating, ventilation and air condition'ng code 
issued by the industrial comn1ission, except that this require1nent 
shall not apply to chemical or septic toilets \Vhich are insta1.led in 
accordance with the provis'.ons of the chemical toilet code or tlie 
septic toilet code issued by the state board of hea'th. 

(a) The size of gravity vent ducts, if surmounted \Vit.h effectivt' 

siphon type hoods, may be determined as follo\vs: A:{::O 2 
= net cross 

sectional al'ea of vent duct in square feet. Wher0 A = floor arPa 
in the toilet room in squa~ feet. 

(5) The follo\ving are n1inin1un1 vents as calculated for toilet roo1ns 
of average size: 

Number of fixtures J)ia11a-tPI' round pipe duct 
1 or 2 ------------------------ --------------------- G inche~ 
3 or 4 ------------------------------------------------- 8 incheH 
5 01• 6 ----------------------------------------- _______ 9 inches 
7 ----------------------------------------------------- 10 inches 
8 to 10 -·---------------------------------------------- 12 inches 

Ind 52.54 Location without outside windows; \vhen JJermitted. Toilet 
rooms will be permitted \\-"ithout \\'indo\vs if they are ventilated in 
accordance with the requirements of section Ind 58.48 of the heating, 
ventilation and air conditioning- code i;::suf'd by the industlial 
con1mission. 

Ind 52.55 Artificial light. E~vcry toilet roon1 1 except in connection 
\\·ith private roo1ns or apnrtnll'nts., :-;hall he nl'tificial 1y lighted dul'ing 
the entire period that the building is occupied, \vherever and \\·hen­
ever adequate natural light ls not available, so that all parts of the 
room, especially the toilet compartments shall be provided \\•ith arti­
ficial light intensity of not less than 2.5 foot candles at the floor level. 

Ind 52.56 Size. Every toilet rooin shall have at least 14 square feet 
of floor area with a minimum \Vidth of 3 feet, and at least 100 cubic 
feet of air space for ench \Yater-closet and each urinal in addition 
to the space required for lavatories if installed \vithin the toilet room. 

Ind 52.57 Floor and base. Every toilet room, except those installed 
and used only in connection \Vith private apartments, shall have the 
entire floor and the side walls to a height of not less than 6 inches 
n1ade waterproof with ceramic tile, terrazzo, painted concrete, 
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1uarble, slate, 1nonolithic asphalt or other approved material impervi­
ous to water. 

Ind 52.58 \Van~ and ceilings. (1) The \Valls and ceilings of every 
toilet roo1n shall be con1plctl'ly co\'C'rcd \\'ilh ~n1ooth plastc1•, g-lazcd­
briek or tile, galvanized or enameled metaJ, or other equivalent 
smooth, non-absorbent 1naterial. Wood n1ay be used only if it is 
s1nooth and ,,·ell covered \\•ith 2 coats of body paint and one coat of 
enamel paint or spar varnh~h. But wood shall not be used for parti­
tions between toilet rooms, nor fo1• }>artitions \\'hich sepal'ate a toilet 
room from any room used by the opposite sex. All such partitions 
shall be made soundproof. 

(2) The interior surface of \Valls and partitions shall be of light 
eolor to improve illumination and facilitate cleaning. 

Ind 52.59 Enclosure of fixtures. (1) The fixtures (rlosets and uriw 
nals) in every toilet rooln shall he ai·rnnged to ~ecure p1·ivacy in use. 
Water-closets shall be endosed \\'ith partitions. Urinals tihall be placed 
against \\·alls and arranged individually, indh·idual floor type urinals 
shall be placed not le3s than 24 inches cente1• to center and the space 
bet\\·een urinals shall be filled tlu:"h \\'ith the front and top \\'ith non­
nsborbent material. Exception: 

(a) The above requireinents need not apply to toilet roo1ns accorn­
n1odat.ing only a single closet 01~ urinal. 

(2) A space of 6 to 12 inches shall be left between the floor and 
the botton1 of each partition. The top of the partition shall be from 
i:i 12 to 6 feet above the floor. Doors \vith the top 5 ~·2 to 6 f~et. abo,·e 
the floor, and the botton1 6 to 12 inches above the floor, shall be 
provided for all water-closet con1p~.11t1nents. All partitions and doors 
shall be of material and finh'lh required for walls and ceilings under 
sect.ion Ind 52.58. 

(3) The water-closet con1pat'tnlf'nts in toilet roon1s shall he not Jess 
than 30 inches in \vidth, and shall be not less than 54 inches in depth 
\\'i th a clearance of not less than 24 inches bet,veen the fixture and 
the compartment door \vhcn closed. Compal'bnent dool's \\•hich are 
hung .to ~wing inward shall clear the fixture not less than 2 inches . 

. \'•ile: :::•·ction lHi.os;;, \Vis. Slat:;., 1•n1\·hlc,,; that not 11101"e lhan ;;O'/O of 
lhe toih~t compart1nents oi any public toilet roorn or any puhllc builctlng, 
oth<>r thl\n JiC'en:·w'1 hotels an1l r1:sort~. Rhall he kept IO»kcd. 

Ind .52.60 Fixtures. (1) Only individual ,, .. ater-closets of porcelain 
ur \'itl'eOOS china shall be used. Water-closet seats shall be of \\'oo<l 
tH' other non-heat absorbing material, and shall be finished \Vith 
\'arnish ·or othei• substance so as to be impervious to \\'ater. In public 
buildings, places of employment and all other public places except 
apartments, the 'vater-closets shall have projecting lips, or elongated 
bowls, and open front seats. 

(2) Only individual urinals of porcelain or vitreous china shall be 
used. Such individual urinals shall be set into the floor, the floor 
graded to the urinal, and the urinals shall he equipped \vith an effec~ 
tive automatic 01· foot operated flushing device. 

Ind 52.Gl Protection from freezing. All \\•ater-closets and urinals 
and the pipes connecting therewith shall be properly protected against 
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freezing, so that such water-closets and urinals will be in proper 
~ondition for use at au times. 

Ind 52.62 Disposal ot sewage. (1) Each '''ater-closet and urinal, and 
each lavatory or slop sink, located in a toilet i·oom shall be connected 
\Vith a se\ver and water system, ,,·here such systems are available. 
In locations where a se\\·er system is not available, or cannot be made 
available, the disposal of hu1nan \\'aste 1nay be accomplished as 
follo\\·s: 

(a) Se,vage treatment tank and disposal system, 
.\'ote: 1"<lr detailed requlrenwnt!t on such sy~ten1s see state plu1nblng code. 

(b) Where the local conditions make it ilnpractical to install such 
systen1, outdoor toilets, as described in section Ind 52.63, or other 
facilities, such as septic toilets installed in accordance \\·ith the 
provisions of the septic toilet code issued by the state board of 
health, may be used; provided that in the case of places of emptoy­
ment for more than 10 persons, schools larger than 2 rooms, and 
apartment houses, \Valer flush toilets as herein described shall be 
provided, unless outdoor toilets or other facilities are permitted 
in writing by the industrial comn1ission ol' the state board of health. 
In every case where chemical or septic toilets are installed, the ap­
proval of plans and specifications therefor by the state board of 
health shall be secured before work is started. 

Ind 52.63 Outdoor toilets. (1) Outdoo1• toilets shall comply with 
o;ections £nc1 52.50 to Ind 52.il9, inclu~ive, and in addition: 

(a) No privy, \Vith or \vithout a leaching pit or other container, 
shall be erected or maintained 'vithin 50 feet of any \Veil, 10 feet of 
the line of any street or other public thot'Oughfare, 5 feet of the 
property line between premises or 25 feet of the door or \\'indo\V of 
any building. 

(b) Located on ground that is \veil drained, and where there is 
no possibility of contaminating any drinking \vater supply. 

(c) Provided with suitable approach, such as concrete, gra\·el or 
cinder \Valk. 

(d) The foundations shall be of concrete or other masonry. 
(e) The vault shalt extend at least fl inches above ground, be 

as dark as possible, and be proof against entrance by flies, rats, or 
other vermin. The upper portion shall be of concrete, or of brick or 
stone laid in ce111ent n1ortar. If in poorly <lrained soil, the entire 
vault shall be of concrete, or brick, or stone, laid in cement mortar. 

(f) All windows, ventilato1·s and other openings shall be screene<l 
to prevent the entrance of flies, and all doors shall be self-closing. 
A separate ventilator shall be provided for the vault and shall extend 
from the vault to not less than one foot above the roof and be pro­
vided with an effective ventilating hood. 

(g) The entire installation shall be kept clean and sanitary. :\Iilk 
of lime (freshly slaked lime) or other equally effective disinfectant 
shall be used in the vault and in the urinal trough in sufficient quanti­
ties, and at frequent intervals. The floors, seats and urinals shall be 
scrubbed as often as necessary. The vault shall be cleaned out at 
proper intervals. 

Note: See the Wh~conRln code for rur&l school privies Issued by the ~htte 
board or health. 
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Ind 52.64 l\laintenance and housekeeping. (1) )IAIN'TENANCE ur· 
TOILETS. Every toilet room, and evel'y part thereof, including wans, 

_floor, ceiling and fixture therein, shall he kept clean, efficient, and in 
good repair. 

(~) PAPBit. In every toilet roon1, sufficient toilet pape1· 1nade of 
1naterial which \vill not intcrfe1·e \Vith the O!Jeration of the systein 
or obstruct the fixtures, shall be provided. 

(:3) DEFACE:i!ENT. Indecent or suggestive n1arks, pictUl'e:::i, or \Yards 
are forbidden in toilet roo1ns, and such dcfacen1ent \Vhen found shall 
he removed at once. 

( 4) Si-:R\'IC& CLOSET. A St!l'Yicc doset conforn1iug \Vi th n~quirc1nents 
for construction of toilet rooins shall be 1n·o,·ide<l and supplied v.·ith 
1nop, broo1n, bucket, soap, toilet paper, and to\\'t'lillJ; tlf><'-f'~~ai·r fo1· 
sanitary UJ)keep of toilet 1·on1ns . 
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Coh1·11n>1 
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Ind 53.001 Floor, roof and sidewalk loads. (1) D1.;Ao LOADS. All 
buildings and structures, and parts there-of, shall be designed and 
constructed to support in addition to the inini1nu1n superilnposed live 
loads specified. in this order, the actual dead weight of all con1ponent 
n1en1bers; and in addition thereto, an allo\\.'ance for the \\•eight of 
partitions, ceiling and floor finish, and concentrated loads such as 
safes, n1echanical apparatus and sitnilar cquipnlent. 

(2) LIVE LOADS. All buildings and structures, and parts thereof, 
shall be designed and constructed to support the follo\ving n1initnum 
superin1posed live loads unifornlly distributed in pounds pet· squat·t: 
foot of horizontal area in addition to the <lt~ad load: 

(a) Theate1·s aml as.'{e1nldy hall!-1 uiith fixed ,'{ealR: 

1. Auditoriu1n ---------------------------------------- 50 
2. Lobbies, cotTidors and passage\vays ------------------ 80 
3. Stairways ----------------------------------------- 80 

(b) Asse1nbly hallH w-ithout fi.red .'it'flt.-;: 

1. Auditorium ---------------------------------------- iou 
2. Lobbies, corridors and passage\\·ays ------- -----··----- 80 
3. Stairways ----------------------------------------- 80 

(c) School, library, ut1uu-:1u11. clt1Ns1°fi<'atiu11: 
1. Instruction roon1s, sturiy t·oon1.s, reading roouts, exhibi-

tion, roon1s, art display 1·001ns, labor·atol'ies ---------- f>U 
2. Vocational roonis -------------------- __ .: ____________ 100 
3. Libral'y book stacks-------------------------------- 100 
4. Lobbies, corridors and passageways ----··------------- 80 
5. Stairways ----------------------------------------- 80 
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(d) ApMtment, hotel, place of detention classification: 
L Living roon1s, sleeping rooms ------- 40 
2. Lobbies, corridors, passage\\·ays _ _ 80 
3. Offices and similar areas -------- .. ()0 
4. Stair\vays ----------- __ 80 
5. Dining Roon1s l 00 

( e) Office buildings: 
1. Offices --------- _. 50 
2. Commercial --··--------------- -----------· --------- 100 
3. Stairway• ---------------··------- ------------------- 80 

(f) Mercantile establi.~hnients: 
1. All floor areas and stair\\'ays 

(g) Factories and n•urkshops: 
1. AB floor areas and stail'\\'a:is 

(h) Garages: 

100 

JOO 

1. All floor areas ------------------------- 8000 pound axle 
load in any possible position or 80 pounds per squat'" 
foot. {\Vhichevcr produces the greatel' stress.) 

(i) GrandNtands, revieH•i11r1 stands, f1leache1·1.;: 
1. All areas ------------------------------- __________ _ 

(j) Stti_qes, in theater . ., fl11d asNC111lilll lu1ll.-.: ---------- -------­

(k) Roofs --------

(!) Sidewalks ---

100 

150 

30 

(3) The above live load rt:quiren1ents shall be considered only as a 
minimum. In every case where the lo3ding is greater than this n1ini-
1num, the design of the building or structure, 01· pal't thereof, shall 
be for the actual load and loading conditions. 

( 4) The follo\ving reductions i1! assumed li,·e loads shall be per­
mitted in designing girders, columns, piers an<I \Vall~ in fire-resistive 
buildings. 

(a) No reduction of the assumed live load sh.ill hi-' :l!lo\n~d in the 
design of any slabs, joints or beams. 

(b) A reduction of one per cent of the total Jive load used in the 
'lesign of girders shalt be allo\\·ed for each 20 square feet of tributary 
floor area, \Vith a maximum allo\\•able reduction of 151;}. This re<lu('­
tion shall not be carried into the colu1nns nol' shall such reduction 
be used in the design of buildings to be used 01· occupif'1l as ,,·nrt·­
houses or for storage purposes. 

(c) For determining the total live loads carl'ied hy {'olun1ns, piers 
and walls, the following reductions shall be pcrn1ittcd, baserl on thP 
assumed live loads applied to the entire tributary floor area. 

1. Warehouses and Storage Buildings 

a. Carrying the roof ----------------------------------.. u';< 
b. Carrying 1 floor and roof -------------------------- 0'/r 
e. Carrying 2 ftoors and roof-------------------------- 57c 
d. Carrying 3 ftoors and roof ------------------------- 10'7<-
e. Carrying 4 ftoors and roof -------------------------- 159} 
f. Carrying 5 or more floors and roof ------------------ 20o/r. 
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2. Manufacturing Buildings, Stores and Garages 
a. Carrying the roof----------------------------------
b. Carrying 1 floor and roof --------------------------
c. Carrying 2 floors and roof ------------------- ------
d. Carl'ying 3 ft.001·s and roof---------------------·-·----
e. Carrying 4 or inore floors and roof ---- --------- --· --

3. All Other Buildings 
a. Carrying the roof ---------------------------------
b. Carrying 1 floor and roof ------------------------·--
c. Carrying 2 floors and roof--------------------------
d. Carrying 3 floors and roof -------------------------
e. Carrying 4 floors and roof ------------------------­
!. Carrying 5 floors and roof --------·-----------------
g. Carrying 6 floors and roof -----------·---- ------------
h. Cal'rying 7 01· more floors and 1·oof -·------------··---

41 

0',1_ 
U'i0 

10';-0 
:!01;1<, 
aoc;? 

U';{ 
O'il: 

lO'ff 
?.O<f< 
30c;{ 
40'i~ 
45'/, 
50'/~ 

(5) The following reductions in assunted live loads shall be per­
mitted in designing colun1ns, piel's anrl. \\'alls in huildingR of 111ill anrl 
ordinary construction. 

(a) 

(b) 

(c) 

Warehouses and storage baildi11y11 
1. Carrying the roof --------------- __ 
2. Carrying 1 floor and l"oof _________ ·------------
3. Carrying 2 floo1·s and roof ----------- ---------· ___ _ 
4. Carrying 3 or ino1·e floors and roof -------··----·----
llfanufat:t111·h1g bnilcling.~, stores uncl vnra(Je.~ 

0'/r 
or,.~ 

G'/r 
10'/( 

1. Carry;ng the roof ----------------------··· __ 09;. 
2. Carrying 1 tloot· and l"oof ------------------------- 0';/ 
3. Carrying 2 floot·s and roof ______________ ------ ---- lO':f 
4. Carrying 3 or n101·c floors and roof ····- ~0"4 

All othe·r buildings 
1. Carrying the roof -------------------- O'i 
:!. Carrying 1 floor and roof --------------------------- O<;t,­
a. Carrying 2 tlool's and roaf ------- ----------------- 10</c 
4. Carrying 3 floors and roof ------------------·------ ~O<;'r 
:), Carryinf.t' 4 or ntot·e flool':.-\ and reof _________ .. ______ :107< 

Ind 53.0l Wind pressure. ( 1) Every building shall be designed to 
resist a horizontal wind pressure of not less than 20 pounds fo1· 
cYery square foot of exposed surface, in addition to the dead loads 
and the live loads specified above, except ns pl'ovided in section Ind 
55.68 (4) and section Ind 52.22. 

(2) If the overturning ino111cnt due to \Vind pressure execeds 75% 
of the n1oment of stability of the structu1·e due to dead load only, the 
structure shall be anchored to its foundations, \vhich shall be of 
sufficient weight to insure the stability of the structure; and sufficient 
diagonal bracing or rigid connections bet\\Tcen uprights and horizontal 
members shall be provided to resist distortion . 

(3) The overturning 1noment may be disregarded in a structure 
less than 100 feet in height if the height does not exceed twice the 
width. 

( 4) ~le1nbers subject to stresses produced by a co111bination of \Vind 
and other loads may be proportioned for unit stresses 33-1/3% 
greater than those specified for dead and live load stl'esses, pro­
vided the section thus required is not less than that required for 
the combination of dead load, live load and impact (if any) . 
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Ind 53.02 Foundations. (1) The pet·anissible loads on natural earth 
shall not be n1ore than the folto\ving, in tons per square foot: 

(a) Quick sand an<l alluvial soiJs ______________ _: ___________ ~·:i 

(b) Soft clay --------------------------------------------- I 
(c) Or<linat·y clay and sand together in layers, \Vet and spongy ~ 
(d) Clay or fine sand, firm and dry ------------------------ 3 
(e) Sand, compact and \Vl'll ce1nented ---------·------------- 4 
(f) Gravel and coarse sand, \\'ell packed ------------------- 5 
fg) Harri pan or shale ------------------------------------ (i (h) Rock __________________ Not mot'e than 20o/o of t.he ultin1ate 

crushing strength of such rock. 
(2) Whe1·e inaterial at footing excavation level is such as to perntit 

loads in excess of 2 tons per square foot, and the desi<;n is for loading 
in excess of 2 tons per square foot, 2 inch hand augt>r test holes 
shall be bored at intervals not exceeding 30 feet in any dil·ection 
within the building a1·ea to a depth of at least 5 feet belo\v the base 
of the footings, to detern1ine the character of the underlying n1ateria1. 
Allowable loading shall be in accordance \Vith the above table for the 
material encountered. 

(3) The n1aximum, or safe working load for piles shall be deter~ 
n1ined by the following forn1ula: 

2WH 
L = S + O.l fo1· stea1n ha1nn1er 

~ 1V H 
L = S + 1 fol• d l'Op hanuner 

in \Vhich formula 
L = safe load iu pounds 
W = \veight of ha1n1ner in pou1uls 
H = fall of ha1n1ner in feet 
S = 11enet1·ation or sinking of the pile under the last blu,v, in 

inches. 
( 4) In no Case shall the 1naxinn11n load on a tin1bcr pile exceed 500 

11ounds per square inch of the section of the pile at n1id length. 

Ind 53.03 l\lasonry construction; general requirement. The requirl'-
1nents of sections Ind 53.03 to Ind 53.13·, inclusive, herein shall apply 
to the construction of all n1asonry footings, foundations, \Valls, col­
un111s, piers and si1nilal' \\'Ork under this c~<le. 

Ind 53.04 Natural building stone and cast stone, (1) J{vuut.E ?llA­
SONRY. The stresses in rubble stone masonry, due to all dead and 
live loads, shall not exceed 100 pounds per square inch \vhen laid 
in lime-cement mortar, or 140 pounds per square inch \\·hen laid in 
Portland cement mortar. 

(2) ASHLA& l\IASONRY. The stresses in ashlar or carefully coursed 
n1asonry, due to all dead and live loads shall not exceed the follo\ving 
at any point: 

Kind of Ston• 

Granlt. ............ --- ••• - •••• - - ••••••• •• - - -- - • -- •• • •• • 
Lime.too•---- ......................... _ ••••••••• ~-- ..... .. 
Marble ...................................... __ .......... _ •••• 
Cui Stooe.. ............. -~ •••••••• ~ ••• ~ •••••••••••••••••• 
Sandltooe ................................................... . 
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(3) WEATH~li RESISTANCE OF ::>TONl-!. All naLUl'al building stone to 
be used in n1as:lnry exposed to the \\'eather or frost action shall be 
such that the strength anti stt"ucture of the stone \vill not be affected 
by the "'eathering or frost action. 

Note: \Vhere the weather rcsbtanc·~ of a stone I~ qt1••:itlu1wtl thl:-1 will 
require fl'eezing anti thawing tests as ptc:lcribell untlcr the specification 
of the ~\111er1can Society for Testing !\[aterials • 

( 4) All cast stone shall be branded with a pertnanent identification 
Jua1·k of the n1anufucturer \Vhich shall be registet'.cd \Vith the indus· 
trial co1nn1ission. 

(5) The average coinpressive strength of cast stone taken on four 
representative san1ples at the age of ~8 days or ¥:hen delivered on 
the job shall be not less than 5000 pound.; per square inch with an 
individual nlinimum of 4tiOO poun(ls per square u1ch, and the average 
absorption of such san1plcs shall be not more than 7% of their d1·y 
\Veight, \vi th an individual 1naxin1utn of S<I<. 

(6) Tests of cast stone specin1t•11s shall be n1ade in accortlance \Vith 
the 11 Tentative Specifications for Cast Stone" (Serial Designation 
P-3-A29T) of the An1erican Concrete Institute. 

Ind 53.05 Building brick. (1) Dt-:J·'INITION. By building bric!~ is 
n1eant a structural unit of burned clay or shale, sund lime or 
concrete, usually solid and about 8 inches by 3;4 inches by 2~~ inches 
in size . 

(2) STRUCTURE. All building brick shall be rectangular in for1u, 
free fro1n cracks, la111inations and other defects \Yhich 111ay interfere 
with proper laying of the brick or il11pair the strength or pcnnanence 
of the structure. 

(3) .i\1ANUFACTUR1'~. Concrete building brick shall b~ n1anufactured 
f1;om a mixture of Portland ccntC'nt and approved aqgregates, such 
as sand, gravel. crushed stone, bitu1ninous 01· anthracite cinders, 
burned clay or shale, or blast furnace slag. 

(4) IDENTIFICATION. AH building brick shall be of distinctive de­
sign or appearance, 01· n1arkcd so that the identit~, uf the nu1.nufac­
turer may be known at any tilne. 

(5) STRENGTH AND ABSORPTION, (a) The strength and absorption 
of all building brick n1anufactured from bu1·ned clay or shale shall 
conforn1 to the follo\ving 1ninimu111 requirements: 

Compreea;ive Stren&:th 
(bricks flatwisel 

lb1, per •auare inch 
Averare roaa Area 

Average of lridivldual 
Grade 5 bricks Mhlmum 

s.w 3001} 2!'i00 
?.f.W, 2500 2200 

I N.W, 1500 1250 

Water Absorption 
by 5 hour boilinr 

per cnnt 

Awiraa:e of 
5 bricks 

lridjvldual 
?.fax.imum 

17 .0 20.0 
22.0 25.0 

No Limit No Limit 

sso 

C/B Ratio 

Averal{e of Individual 
5 brick.a Maximum 

0. 78 0.80 
0.88 0.90 

No Limit No Limit 
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1. The ratio C/B is the ratio of absorption by 24-hour subn1l'rsion 
in water at room temperature to that after 5-hour submersion in 
boiling water. 

(b) If the average compressive strength is grC'ater than 8000 
pounds per square inch and the average \vate1· absorIJtion is less than 
8% by weight after 24 hours submersion in cold water, the C/B ratio 
shall be waived. 

(6) S. W. BRICK. Grade S. W. brick shall be used in exterior and 
exposed locations where a high degree of resistance to frost action is 
desired and the exposure is such that the brick may be frozen \vhen 
permeated with water. · 

(a) Brick used for foundation courses, retaining walls, parapet 
walls and similar locations shall conform to this grade. 

(7) M. W. BRICK. Grade M. W. bric,k 111ay be used whel'e exposed 
to temperatures below freezing but where brick are not likely to be 
permeated \Vith water or \\•here a n1oderate degree of resistance to 
frost action is permissible. 

(a) Brick conforming to this grade may be used in the face of a 
wall above grade. 

(8) N. W. BRICK. Grade N. W. brick may be used for backup 01· 
for interior construction or if exposed for use \Vhere no frost action 
occurs. 

(9) CONCRETE AND SAND Ll~l.I~: BUICK. The stl'eugth of all concrete 
and sand lime brick used in- n1asonry construction shall conforn1 to 
the follo\ving minitnum i·equire1nents: 

Compressive Strength ~fodulus of Rupture 
(brlck1 flatwlse) (bricks llatwise) 

Pounds Per Square Inch Pounds Per Square Inch 
A vera11:e Orou Area 

Average of Individual Average of Ir.<lividual 
6 Te.bl :Minimum 6 Tests ~finimum .... 2000 450 300 

(10) TESTS. Typical spechnens of all types of building brick shall 
be tested originally to prove co1npliance \vith the provisions of this 
code, and all concrete and sand~lime brick shall be retested at inter­
vals of not more than one year. Further tests 1nny be de111nnded at 
any time there is reasonable susPicion of non-conformance to the 
requirements of this code. 

(11) STANDARDS. The testing of all brick shall be in accordance 
with the Standard Methods of Testing Brick (A. S. T. 11!. Designa­
tion C 67) of the American Society for Testing l\Iaterials. 

Ind 53.06 Hollow building units. (1) D10FrnITIONS. (a) Hollow tile 
are the products of surface clay, shale, fircclay, or adn1ixturcs thereof, 
moulded to permanent hollow form for use as masonry units in build­
ing construction. 
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(b) Hollow concrete nlasonry units are the products of Portland 
cern~nt ~nd suitable aggreg~tes such as sand, gravel, crushed stone, 
bituminous or anthracite cinders, burned clay or shale or blast~ 
fu1·nace slag, nloulded to pennancnt hallo\': fo1·m fo1· use as 1n::isonry 
units in building construction. 

(2) HoLLO\V TILE USED IN BEARING AND EXTERIOR \VALLS. (a} 
Strength and Absorption. All hollow tile used in bearing and exteriOr 
\Valls shall conform to the follo\\·ing minimum requirements for 
strength absorption: 

Comprealv11 Strength 
(Ba11ed on Gro~~ .-\rPul Ab110rpUon 

PounW p,.r 11quure inch per cent 

Eod Construction Sidt1 Con!ltruction 
Tile 'file 

Averace Individual AvE"rnge lntllvidual Avernge lndlvldual Individual 
or Five Minimum o( five 1'.tinlmum ri( Plve Madmum Minimum 
T"" Tt_'!j~ T~" 

14.00 1000 1000 900 5 to 16 19 • 
(3) NUl\tBER OF CELLS. Load beu1·ing tile shall conform to the 

following requirements as to the minimum number of cells per unit 
in the direction of \Vall thickness: 

Nominal Horizontal ).Iinin1um Number 
Thickness of Tile of Cells in 
as Laid in \Vall, Direction of \Vall 

in inches Thi<'knt."s::. 

4-----------------------------------··---------1 6 _____________________________________________ 2 
8 _____________________________________________ 2 

10 _____________________________________________ 2 
12 _____________________________________________ 3 

Note: Cells, as used herein, are hollo'v spaces enclosed wi.thln the pertine­
ter ot the exterior shells, and having n 111\nlmum dilncns\on ot not less than 
1.-{i Inch and a. cross sectional area of not lcl'ls than one s<1unre Inch. 

(4) DOUBLE-SHELL TILE. In double-shell tile the 2 voids bct\\'een ex­
terior and interior shells on either side of the tile shall be considered 
as one cell in thickness of \vall \vhen their co1nbined width is not less 
than ~ inch, provided the short \Yebs bet\veen the inner and outer 
shells are not greater in number and thiC'kness than the long trans­
verse webs holding the inner shells. 

(5) SHELL AND \VER THICKNESS. The average over-all thickness of 
the shells, 1neasured bet\veen the inner and extren1e oute1· surfaces ol 
end-construction hollow tile, shall be not less than % inch, except that 
in double-shell tile the combined average over·all thickness of the, 
inner and outer sheU shall be not 1ess than %. inch. The thickness 
of the \Vebs shall be not less than ~2 inch. 

(6) AVERAGE THICKNESS. The avel'age over·all thickness of the 
shells, measured bct\\·ecn the inner and extreme outer surfaces of side. 
construction hollow tile, shall be not less than % inch, except that in 
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ciouble~sheH tile the combined average over-all thickness of the inner 
and outer shell shall be not less than ')< inch. The thickness of the 
webs shall be not less than ¥.1 inch. 

(7) BRANDING. All clay tile shall be branded with a d'stinctive 
indentation on the sheH. Clay tile \Vhich comply with all requirements 
for exterior construction and bearing walls shall have the \vord 
BEARING impressed on them. All clay tile shall bear the name, 
initials or trade-mark of the manufacture1-. 

(8) TESTS. Typical specin1ens of all sizes and designs of hollo\v 
tile used in exterior or bearing \ValI3 shall be tested originally to 
prove compliance \Vith this code, and thereafter as directed by the 
industrial commission. Tile shall be sampled and tested in accordance 
with the Standard Aicthods of Sampling and Testing Structural 
Clay Tile (A.S.T.M. Designation C-112) of the American Society for 
Testing Materials. 

(9) HOLLOW CONCRETE MASONRY t!NITS USED IN REARING AND EX­
TERIOR \VALLS. 

(a) Conipressive stren{fth. All hollow concrete masonry units used 
in exterior and bearing \Valls shall have a compressive strength of 
not less than 1000 pounds flC'l" square inch gross nrca as laid in 
the \Vall. 

1. The average strength of any g!'oup of test spP.cin1ens of hollo''' 
concrete masonry units shall be not Jess Chan the abo,·c rcriuircn1cnts. 
The strength of any individual test speC"iJnen shall be not Jess than 
900 pounds per square inch gross a1·ca. 

(b) Absorption. Ho!lo\V concrete 1nasonry unils used in \\'alls \vhich 
'vill be exposed to the ,,·eather or soil in finished "'ol'k shall not 
absorb more than 14 pounds of \vater per cubic foot of conc1·cte 
actually contained. Units 'vhich are p1·otected fro1n the "'eather or 
soil with one course of brick or its equivalent need not conform to 
these absorption requirements. 

( c) Brandtng. All hollo\V concrete n1asonry units use(l in exteriol' 
or bearing walls shall be branded \Vith a distinctive indentation 01· 

waterproof stencilled mark, and shall bear the na111e, initials, or 
trade-mark of the n1anufacturer. A facsimile of each individual brand 
shall be filed with the Industl'ial Co111mission. 

( d) Tests. Typical specimens of all sizes and designs of hollo\v 
concrete masonry units used in exterior or bearing \Valls shall be 
tested in an approved manner, ol'iginally to prove compliance \\'ith 
the requirements of this code, and thereafter at intervals of not n1ore 
than one year. Further tests may be demanded at any time there is 
reasonable suspicion of non-conformance to the requirements of this 
code. 

1. Hollow concrete masonry units shall be san1pled and tested in 
accordance with the n1ethods of sa111pling and testing concrete 
1nasonry units ( A.S. T.~I. Designation C 140-39) of the American 
Society for Testing Materials. 
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(10) CLAY TILE USED IN NON-BEAJUNG PARTITIONS. 

(a) Weight. The weight of hollow clay tile used in non-bearing­
partitions shall be not less than the follo,ving: 

Mlalmum Individual 
Minimum No. Mfalmum No. Aver111e Minimum 

Dlm•naloa of cells In ot celll In W\!l1ht. WPt11:ht, lb. 
unit dlr"°tlon of lb. per per squ•re .. an tblckn.- 1q. ft of foo1 of 

tile tile 

2Ithl2 • I " .. 
8112.12 • I •• " U121.12 • I 16 .. 
4al2xl2 • I 22 21 
CS.12al2 • 2 .. .. 
81t2a12 • 2 80 •• 101lhlt • ' •• 88 

lZalbll • 2 ,. 88 

1. The \Veights above are for scored tile. If any o( the faces are 
unscored, the weights shall be increased 0.5 lb. per square foot of 
unscored area. 

2. No dimension shall vary more than 3% from the specified di­
n1ensions for any form of tile. 

3. The requirements for minimum \veights of hollow clay tile used 
in non-bearing partitions shall be \vaiYed if the over-all thickness of 
the shells, measured between the inner and extreme outer surfaces, 
is not less than % inch and the thickness of webs is not less than 
~, inch. 

(b) Shape and structure. All hollow clay tile used in non-bearing 
partitions shall be reasonably free from laminations and fl'om such 
cracks, blisters, surface roughness and other defects \Vhich \\'ould 
interfere with the proper setting of the tile, or impair the strength, 
pern1anence ot· fire protection value of the constL·uction. 

1. The depth of curvature or \Varpage of any face, shall not exceed 
3% of the greatest dimension of such face, but in no case more than 
~4 inch. 

2. Surfaces of all tile intended for the direct application of plaster 
or stucco shaJI be scratched or scored. When scorc<l, each groove 
shall be not less than % inch nor more than rlr inch in depth, nor 
more than 1 inch in width. The area covered by the grooves shall 
not exceed 50% of the area of the scored faces. 

(c) Branding. AH hollo\v clay tile used in non-bearing partitions 
shall be branded with a distinctive indentation. All hollow clay tile 
not suitable for use in bearing and exterior walls but used in non~ 
bearing partitions shall have the word PARTITION impressed on 
them. 

1. All hollow clay tile used in partition work shall bear the name, 
initials or trade-mark of the n1anufactu1·er. 

(11) HOLLOW CONCRETE l\fASONRY UNITS USED IN NON-BF.ARING PAR­
TJTlONS. All hollow concrete masonry units used in non-bearing parti­
tions shall comply with the requirements for use in bearing and 
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exterior 'valls, or shall be branded with a distinctive impresslOJ1 to 
identify them for use only in non-bearing partitions. 

(12) CLAY TILE AND HOLLOW CONCRETE lotASONRY UNITS. USED JN 
FLOO!t CONSTRUCTION, 

(a) General requirements. Where hollow clay tile or hollow con· 
crete masonry units are used in concrete floor construction in a 
way that the whole or any portion of a tile or block is subjected to 
a load, the requirements \vhich apply to tile or block u~ed in exterior 
and bearing construction shall be complied with. 

(b) Tile and masonry floor units. Where hollow clay tile or hollow 
concrete masonry units are used in concrete floor construction in a 
way that no portion of a tile or block is subjected to a load, the 
requirements \vhich apply to tile or blocks used in partitions ~hall 
be complied with. · 

(c) Branding. All clay tile or concrete masonr·y units used in floor 
construction shall bear the name, initials or trarlc-mark. of the 
manufacturer. 

Ind 53.07 Allowable unit stresses in masonry. (1) The compressive 
:-;h•csses in masonry walls, partitions, piers and similar bearing ma­
sonry shall not exceed the fol\o\.\'ing in pounds per square inch: 

Kind of Muonry 
Lime 

Kind of Mortar 

Lime-Portland Portland 
Cement Cement 

Brick .• _·----···· ••••• ·-··--·_ .••.. - .. 90 l<O 176 
Hollow Concrete Muonry Unitai ••....... ···- •. , 100 
Hollow Clay Tile._. - -- - •• --- ___ .••.•••• --·. •• 100 

(2) Where a co1nbination of 2 or tnore building units is used, the 
n1inimum requirements shall apply to the n1asonry, 

Ind 53.08 Mortar. (1) All cement used in the n1aking of mortar 
for e1nbedding masonry and fo1· other structural purposes under thia 
code shall conform to the requiren1ents of the standard specifications 
fo1• these materials issued by the American Society for 'resting ~late­
rials having de3ignation listed as follows: 

Specifications for Portland Cement-C 150-41 
(2) Lime putty for mortar shall be made by slaking quicklime to a 

smooth paste, and shall be stored and protected for a period of not 
less than 10 days before being used in the making of mortar. Where 
pulverized quicklime is used, the storing period may be reduced to 
48 hours. 

(a) Hydrated lime shall be considered the equivalent of lime putty 
for all uses hereunder. 

(3) Lime mortar shall consist of one part lime putty, or dry hy­
drated lime, to not more than 3 parts of approved sand, all measure-
1nents by volume. 

( 4) Lime-cement mortar shall consist of one part of lime putty, 
or dry hydrated lime, and one part of Portland cem'3nt added to not 
more than 6 parts of approved sand, all measurements by volume. 
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(a) In lime or lime-cen1ent 1nortars C'.ny dC'sircd pa1t of the li1ne 
may be replaced with an e~1ual volun1e of Portland cen1e11t. 

(5) Cement mortar shall consist of one part of Po1·tland ce111ent 
and not more than 3 parts of approved sand, l'Xccpt that lirne puttr, 
or dry hydrated Jin1e, in volun1e equal to not inore than l.5% of thr> 
volume of Portland cen1ent may be added to the mol'tar . 

Note: Approved sand for mortar shnl/ conform to the Tl)Jlt.tt~n::! :-;peclflcu­
tlons tor Concrete Aggregates {A.S.T.~I. DeslgnatlO'l C:i~--lfl) ot the 
An1erlcan Society tor Testing l\laterlals. 

Ind 53.09 Bearing masonry walls, bearing partitions and piers. 
(1) General requirements. All masonry units used in the construction 
of bearing \Valls, benring partitions and piers shall con form in all 
l'espects to the requirements for bearing units. 

(2) Unit stresses, The unit stresses in bearing 111asonry \Valls, nar­
titiona and piers shat! not exceed those specified in sections Ind 53.04 
and Ind 53.07, 

(3) Mortars. Cement mo1'tar shall be used for all 1nason1·y \vhich 
\\•ill have one or more faces in contact "·ith soil. Liine-ccn1(>nt mortar 
or cement mortar shall be used for all masonry in isolated piers, 
parapet waU:., chimneys \Vhere exposed to the \Yeather, and for all 
hollo\V 1nasonry units. All other masonry 1nay he laid in cement 
mortar, lime-cement mortar or lime mortar. 

(4) Masonry bond. In brick masonry, or in combination brick and 
other masonry units, the bonding of each tier of units to that adjoin­
ing shall be secured by n1eans of a full header course of brick every 
sixth course of brick, or equivalent. The use of metal ties for bond­
ing masonry is not approved. 

(a) By equivalent, is n1eant that 1k of the volume of a wall shall 
be header, or b:>nd, units. 

(b) Where masonry units are larger or s1naller than brick, the 
bond courses shall be placed at intervals not exceeding 16 inches. 

(5) Use of hollo\V clay tile and holto\V concrete nlaso1U'Y units. 
Approved clay tile and concrete 111asonry units may be used in bearing 
and exterior walls of buildings not 1nore than 3 stories, or 45 feet 
in height, or in panel walls in buildings of any height. In determin· 
ing this height, the basen1ent or foundation \Vall shall be considered 
a story if consb"Uctt.•d of clay tile or concrete 1naso11ry units. 

(6) Loading. Concentrated loads shall be transmitted to hullo\\· 
clay tile or hollow concrete block 1nasonry by at least 3 courses of 
brick or equivalent concrete or by a n1ctal plate of sufficient thick­
ness and size to distribute the load to the \\•ebs and shells in such 
a manner as not to exceed the unit stress. 

(7) Party wall construction. Where hollow rlay tile or hollo\v con­
crete masonry units are used in party walls, there shall be .not less 
than 2 such units,_ each 8 inches in thickness as a minimun1, used 
in making up the thickness of the \\'all unlesi:i solid masonry is used 
for building all chases, recesses, framing of all openings, and for the 
support_ anchorage, and proU!ction of all joists and beams carried 
into such wall. 

(8) Wall construction. Clay tile and concrete masonry units used 
in bearing walls shall be \vell bedded in mortar. The net bearing area 
of all clay tile and concrete masonry units as laid in the wall shall 
be such that the allowable unit stress in the mortar is not exceeded. 
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(9) Same. All clay tile laid with cells vertical shall be laid in 
Portland cement mortar. All clay tile laid with cells horizontal and 
all concrete masonry units shall be laid in cement .. lime mortar, or 
better. 

(10) -Height and thickness. All bearing \Valls, party \Vails and 
standard division walls, except as here!nafte1· provided, shall be not 
less than 12 inches thick in the upper 3 stories, increasing 4 inches 
in thickness for each 3 stories, or fraction, below, No 8Uch 3 story 
height shall exceed 40 feet. 

(11) Wall thickness. A building not more than 3 stories in height 
may have 8 inch bearing \Valls in the upper story, provided such 
story is net more than 10 feet high in the clear, and the span is not 
more than 20 feet, and the \\'all is not n1ore than 30 feet long between 
cross walls, offsets or pilasters. 

( 12) Same. A building not more than one story in height 1nay have 
8 inch bearing \Valls, provided the clearstory height is not n1ore thiln 
12 feet, the roof span is not n1ore than 25 feet, and the distance be­
t,veen cross \Valls, offsets or pilasters is not 1nore than 20 feet. 

(a) A building not more than one story in height may have 6-inch 
bearing walls provided the clearstot•y height is not more than 9 feet, 
the roof span is not more than 18 feet and the distnnce bet\veen cross 
walls. offsets, or pilasters is not more than 15 feet. All other 1-story 
buildings shall have all bearing \Valls not less than 12 inches thick. 

(13) Lateral support. All bearing 1n:isonry walls shall have sub­
stantial lateral sup1101t at right angles to the \\'all face at intervals, 
1neasured either vertically Ol' horizontally, not exceeding 18 times the 
\\'all thickness. Such lateral support shall be obtained by masonry 
cross \Valls, piers or buttresses \vhen the Fmiting distance hi meas­
ured horizontally, or by floors or roof \vhen the limiting distance 
is n1easured vertically. 

( 14) Walls below grade. atasonry \\•alls \Vhich are in contact with 
the soil in any story shall be increased 4 inches in thickness in that 
story, except that for places of abode as specified in s~ction Ind 
57.0011 not over 2 stories in height, 12 inch walls \Vilt be accepted 
if substantial lateral supports consisting of masonl'y \Valls, offsets 
or pilasters are provided at intervals not to exceed 20 feet. 

( 15) Stone walls. Rubble nnd rough cut stone 'valls shall be 4 
inches thicker than required for \Va:lls of artificially formed units 
01• of nshlar n1asonry. 

(16) San1e, Stone and similar solid facing not less than 4 inches 
th!ck n1ay be consideretl as part of the required thickness of a \vall 
if bonded to the b'.lcking as required for brjck\vork. No such "·all 
shall be less than 12 inches thick. 

( 17) Piers. In al1 buildings, the section of masonry supporting 
ti-usses or girders shall be conc;idered as isolated pierS. the least di· 
mension of wh:ch. in inches. shall be not less than 1/30 of the span 
of the truss, or gird31•, in inches, and the height shall not exceed 12 
times the m'nimum horizontal din1ens!on. 

(a) Th-: h'"!ight of masonry piers which are not built into, and as a 
part of bearing wal's, shall be not more than 10 times the minimum 
horizontal dimension. 

1-2-58 
Building Code 

SS') 



• 

c 

• 
• 

WISCONSIN ADMINISTRATIVE CODE 51 

(18) Chases, rece::ises and openings. There shall be no chases in 
8 inch walls or in nny pier, No chase in any \Vall ""hall be deeper 
than 'h the \Vall thickness. No horizontal chase ~hall exceed 4 feet 
in length nor shall the horizontal projection of any diagonal chase 
exceed 4 feet. No vertical chas~ shall be closer than 2 feet to any 
pilaster, cross wall, end wall or other stiffener. · 

(a) The ag.gregate at•ea of reCesses tind chases in the wall of any 
one story shall not exceed 1.4 the \Vhole area of the face of the \\'all 
in that story. No chases or recesses shall be pe1·mitted in any \\·all 
which will reduce the fire-resistance of such wall below the minimum 
required by this code. 

(b) The tnaximun1 percentage of openings in the horizontal cros~ 
section of any \Vall shall not exceed 50o/o, unless the \Vall is increased 
4 inches in thickness, 01· such portions of the \Vall bet\veen openings 
shall be as required fo1• piers for the entire \Vall height. 

Hlator1'1 1-2-56: am. (12) (a), Rt>glster, June, 1956, No. 6, etr. 7-1-51>; 
am. (4) (b), Register, August, 1957, No, 20, ~tt. 9 ... 1-57. 

Ind 53.10 Non-bearing masonry 'valls. (1) GENF.RA.L REQUIREMENTS. 
All exterior non-bea1·ing lnasonry \\•alls if constructed with one coul'se 
of brick to the weathel' may be backed \Vith conunon brick, concrete 
masonry units, or non-bearing clay tile, c.:>11fo1~n1ing to the require­
nrents of sections Ind 53.05 and Ind 53.06. If \Valls are built of con­
crete masonry units or clay tile, \Vith or without exterior stucco, 
such walls shall be constructed of concrete inasonry units or clay tile 
conforming to the requirements of section Ind 53.06. 

(2) INTERIOR NON-BEARING \VALLS. Interior non-bearing partition 
walls nlay be built of 111aterials confonning to the rcquirenH?nts of 
sections Ind G3.05 and Ind. G3.06, or of gypsu111 block or other ap­
proved materials. 

(3) TYPE OF :Mul:TAR. Linlt~, lin1e-cen1ent or cen1ent 1nort.ar shall be 
used for all non-bearing masonry, exce.p't as follo,vs: 

(a) Lime n1ortar shall not be used in habituully \\•et or dan1p 
locations. 

(b) Gypsunt shall be used for gypsu1n n1asonl'y. 
(c) Gypsu1n may be used for interior cl:ty tile n1aso.1ry. 

( 4) MASONRY BOND ,\NO ANCllO!tAGE. In non-]oad bearing brick 
111asonry or in combinations of brick and other masonry units, the 
bonding of each tier of units to that adjoining, shall be secured by 
means of a full header course of brick 01· other units placed at inter­
vals not exceeding 32 inches. The height of Such bond course shall not 
exceed 5 inches and the 'vidth of bed joint used to effect the masonry 
bond shall be at least 4 inches. 

(a) All exterior and interior non-bearing \Valls and partitions shaJl 
be secul'ely anchored to colun1ns 2nd supporting members by n1eans 
of substantial ties of at least No. 13 U. S. Standard gauge metal, 
spaced not more than 24 inches center to center. 

(5) HEIGHT AND THICKNESS. Interior non-bearing 1nasonry walls 
which are supporte~ by fire-resistive construction and have tight con­
tact with not less than 2-hour fire-resistive construction at the top, 
shall be not more than 36 times their thickness in clear height. Simi-

SS8 
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lar non-bearing walls which contact less than 2-hour fire-resistiv~ 
support at the top shall be not more than 24 times their thickness 
in clear height. Plastering shall be included in· computing the 
thickness. 

(6) THICKNESS OF EXTERIOR NON-BEARING WALLS. The thickness of 
exterior non-bearing walls shall be not less than 1/24 of the clear 
height and not less than 1/30 of the horizontal distance between 
vertical supports, but in no case less than 8 inches. 

Ind 53.11 Cavity walls. (1) Exterior non-bearing \Valls may be 
built with a facing of 4 inches of building brick comp!ying \vith the 
requirements of section Ind 53.05, and a backing of either building 
brick complying \Vith the requirements of section Ind G:!.05, or hol· 
lo\V building units complying \\tith the requirements of section Ind 
53.06. Such walls shall have an air space bct\vcen the facing and 
backing of not less than 2 inches nor more than 2 1,~ inches, and shall 
be bonded to each other \Vith gah·anized 1netal tics at least 1-i inch 
thick every 16 inches in height and 24 inchc3 in \\'iclth. The n1axin1un1 
height between supports shall be 10 feet. !<"or heights ~rcatcr than 
10 feet bet\\·een supports, the thickness of the backi11g ,.;hall he in­
creased 2 inches for each 5 feet, or fraction thereof, The \Vall shall 
be anchored to the supporting frame\vork \Vith inctal ties at least 
1,~ inch thick, spaced not n1ore than 24 inches center to center. 

(2) A \\'aterproofing n1en1brane sh1ll be installed at the hotton1 of 
the wall cavity. It shall pass through both the exterior facin.~ course 
and the backing in such a n1anncr as to drain out\\'ard the \\'ater 
'vhich n1ight penetrate the facing. Open vertical joints, or \\·cep holes, 
:-;hall be provided every 3 feet hol'izontally in the facing above the 
nle1nbrane. 

Ind 53.12 'Bonding and anchoring stone and cast stone veneers. 
(1) For bearing \Valls, stone shall be bonded to the backing c\'el'y 

16 inches of \vall height \Vith bond courses at least 4 inches in height, 
and the width of bed joint used to effect the 1nasonry bond shall be 
at least 4 inches. 

(~) For non-bearing \\·alls, individual stones shall be anchored to 
the supporting fran1e\\·ork and do\Yelled to each other at all hori· 
zontal joints, and ancho1-ed to the backing at all horizontal joints 
and at vertical joints so that one anchor is provided for every 6 square 
feet of wall surface. All anchors shall be not less than 1.4 square inch 
in cross section and 1nade of \Vrought il·on galvanized aftel' forming, 
or of commercial bronze. 

(3) The backing of all stone or cast stone bearing or non-bearing 
walls shall be of brick ccnforn1ing to the requirements of section 
Ind 53.05, or other solid matel'ial \Voighing at least 130 pounds per 
cubic foot. 

Ind 53.13 Parapet walls. (1) Pa1·c.1Lict \\'alls not less than 8 inl'he~ 
in thickness and 2 feet in height shall be provided on all exterior, 
division and party \Valls of 1nasonry or concrete, \\'here such \valls 
connect with roofs othel' than roofs of fire-resistive constructionj but 
this aection shall not apply: 
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(a) To buildings where frame constl'uction would be permitted 
under the provisions of this code. 

(b) To \Valls \\'hich face streets, or alleys. 
(c) To \Valls "'here not less than 10 feet of vacant space is main­

tained bet\veen the \Vall and the boundary line bet\vcen premises. 
(d) To walla which are not less than 10 feet from other buildings 

on the same premises. 
(2) All parapet walls shall be properly coped with incombustible, 

weatherproof n1aterial. 

Ind 53.14 Concrete materials. (1) PORTLAND CE:\tENT. Pol'tland 
!!ement shall conform to the ustandard Specifications for Portland 
Cement" (A.S.T.M. Seda! Designation: C-150-49). 

(2) CONCRETE AGGREGATES. Concrete aggregates, except light\veight 
aggregates, shall conform to the "Standard Specifications for Con· 
crete Aggregates" (A.S.T.M. Designation C-33-49) including the 
method of sampling and testing. 

(3) LIGHT\VEIGHT AGGRl·;GATES. Light\veight aggregates for concrete 
shall conforn1 to the "Standard Specifications for Lightweight Aggre­
gates for Concrete" (A.S.T.M. Designation C-130-42) including the 
methods of sampling and testing. 

(a) The maximum size of the aggre~nte shall not be larger than 
Ys of the narro\vest dimension between sides of the forms of the mem~ 
her for which the concrete is to be used nor larger than %. of the 
minimum clear spacing bet\veen reinforcing bars. 

(4) WATER. \Vater used in mixing concrete shall be clean, and free 
from injurious an1ounts of oil, acid, alkali, organic n1atter, or other 
harmful substances. 

(5) l\iETAL REINFORCt::\n;NT. :\fetal reinforcement shall conform to 
the requirements of the "Standard Specifications for Billet-Steel Bars 
for Concrete Reinforce1nent" (A.S.T.1\1. Serial Designation: A15-
50T) or for "Rail Steel Bars for Concrete ReinforcenH:!nt" (A.S.T.M. 
Serial Designation: A16-50T) or for u\Velded Steel \Vire Fabric for 
Concrete Reinforcen1ent" (A.S.T.I\oI. Serial Designation A.-185-37). 

(a) Defor11ied bars. Deformed reinforcing bars shall conform to 
the "Standard Specifications for :!\Iinimum Require1nents for the 
Deformations of Deformed Steel Bars for Concrete Reinforcement" 
(A.S.T.l\f. Serial Designation: A-305-50T). Bars not conforming to 
these specifications shall be classed as plain bars. 

(b) lVire niesh. Wire 1nesh \vith welded intersections not further 
apart than 6 inches in the direction of the principal reinforcement 
and with cross wires not smaller than No. 10 \V and ~{ gauge may be 
rated as deformed ba1·s . 

(c) Placing nietal reinforcenient. Metal reinforcement shall be accu­
rately placed and adequately secured in position by concrete or metal 
chairs or spacers. The minimum clear distance between parallel bars, 
except in colun1ns, shall be equal to the nominal dian1eter of the bars. 
In no case shall the clear distance between the bars be less than one 
inch, nor less than one and one-third the maximum size of the coarse 
aggregate. Where reinforcement in beams or girders is placed in 2 
or more layers, the clear distance between layers shall not be. less 

S6o 
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than one inch and. the bars in the upper layers shall be placed 
directly above those in the botton1 layer. 

(6) STORAGE OF ti.fATERIALS. Cen1ent and aggrcgateS shall be stored 
in such a manner as to prevent deterioration or the intrusion of 
foreign n1atter. Any material 'vhich has deteriorated or \vhich has 
been damaged shall be rentoved completely from the premises. 

Ind 53.15 Concrete pro11ortions, mixing and strength. (1) P1toP01t­

'J'IONS. The proportions of aggregate to ce1nent for any concrete shall 
be such as to produce a mixture \Vhich \Vill \York readily into the 
corners and angles of the forn1s and around reinforceritent \Vith the 
method of placing employed on the work, but without permitting 
the materials to segregate or excess fre~ \\'ah~r to collect on the 
surface. 

(a) The methods of measuring concrete n1atcrials shall be such that 
the proportions can be controlled accurately nnd checked easily at 
any tin1e du1·ing the work. \Vherever practicable, such measurement 
shall be by \Veight rathel' than by volu111e. 

(2) MIXING, The concrete shall be mixed until there is a uniform 
distribution of the materials and the 111ass is unifor1n in color and 
homogeneous. In machine mixing, only batchn1ixers shall be used. 
Each batch shall be mixed not less than one 111inute after all the 
1naterials are in t.he mixer and 1nust be discharged con1pletely before 
the mixer is rechaL·ged. :\Iachine n1ixers shall have a peripheral 
speed of approximately 200 feet per n1inute. 

(a) Rcady-n1ixed concrete ~hall lie 1ni:-.t'cl and deli\·v1·l'<i in UCl'Ol'd­

ance with the requirements set fot·th in the ustandnl'd Specifications 
for-Ready-n1ixed Concrete" (A.S.T.)J. Scl'ial Designation C04-48). 

(3) STRENGTH. For the design of reinforced conc!'cte structures, 
the value of f',. used fol' deterniining the \\'orking- sti·csscs as stipll· 
lated in section Ind 53.22 (3) shall be based on the speeified 1ninil11un1 
28-day compressive strength of the concl'ete, or on the specified 
111inimun1 co1npl'essive strength at the earlier age at \\'hich the con~ 
crete n1ay be expected to receive its full load. All plans, submitted 
for approval or used on the job, shall sho'v cleal'ly the assumed 
~t1·e111 .. :-th of concrete at the specified a,g"e fol' \vhich .3.ll parts of the 
structure \Vete designed. 

(a) All concrete exposed to the action of the \\'e:.i.ther shall have a 
\Vater-content of not to exceed 6 gallons per sack of ce1nent. 

(b) \Vhen average aggrt~gates are to be ust>d and no pre!in1inal'y 
tests are to be 1nade, the water content to be used for various de~ 
sired strengths of concrete sha11 be as indicated in the follo,ving table: 

-
Water·Content, U, S. Gallons pl>r 94 lb, Sack or 

Cement 7Ji .,. • -
AMumed Compreaive Strength at 28 Days, 

lb. per aq. In. 2000 2500 3000 

(c) In computing the water-content, surface water carried by the 
aggregates must be included. \Vater·content other than shoY:n in the 
above table may be used. provided that the strength-quality of the 
concrete proposed for use in the structure shall be established by 
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tests inade in advance of the start of the work, using suitable con­
:-;istcncies nnd in accordance \Vith the "Standard l\.lethod of ~laking 
Compression Tests of Concrete" (A.S.T.i\I. Serial Designation: 
C39-49). 

(d) A curve representing the relation bet.,veen the water-content 
and the average 28·day cotnpressive strength or earlier strength at 
which the concrete is to receive its full \vorking load, shall be estab­
lished for a range of values including alt the co1npressive strengths 
indicated on the plans. 

(e) The curve shall be established by at least 3 points, each point 
representing average values from at least 4 Lest specinH~ns. The 
maxin1un1 allo\vable \\·ater-content for the concrete for the structurf' 
shall be as determined fro1n this cu1·vc and shall correspond to a 
strength \vhich is 15% greater than that indicated on the plans. 
No substitutions shall be n1adc in the n1atcrials use<l on the work 
without additional tests in accordance herewith to show that the 
quality of the concrete is satisfactory. 

(4) CURING AND PROTECTION .u:AINST COLD \\'l::,\Tlll~R. ln all con­
c1·ete structures, concrete made \\•ith normal Portland cement shall be 
maintained in a moist condition for at least the first 7 days after 
placing, and high-early-strength concrete shall be so maintained for 
at least the first 3 days. 

(a) Adequate equipment shall be provided for heating the concrete 
n1aterials and protecting the concrete during freezing \\'eather. No 
frozen n1aterials 01· n1aterials containing ice shall be used . 

(b) All concrete materials and all reinforcements, forn1s, fillers, 
and ground with which the concrete is to come in <'ontact, shall be 
free fro1n frost. \Vhenever the ten1perature of the surrounding air is 
below 40 degrees Fahrenheit, all concrete when placed in the forms 
shall have a temperature of bet\veen 60 and 90 degrees Fahrenheit 
and shall be maintained at a ten1perature of not less than 50 degrees 
Fahrenheit for at least 72 hours for nol"n1al concrete or 24 hours 
for high-early-strength concrete, or for as n1uch 1nore tin1e as is 
necessary to insure proper rate of curing of the concrete. The 
housing, covering or other protection used in connection with cut•ing 
shall remain in place and intact at least 24 hours after the artificial 
heating is discontinued. ).Jo dependence shall be placed on salt or 
other chemicals for the prevention of freezing. 

( 5) FORl\IS AND SHORING FOR CONCU£TE STRUCTUR£S. For1ns shall be 
sub$tant:ally constructed to carry dead and live loads and in1pact 
imposed during pouring operations. Forms shall conform to the shape, 
lines, and dimensions of the men1bers as called for on the plans, and 
shall be sufficiently tight to prevent leakage of mortar. They shall be 
properly braced or tied together so as to maintain position and shape. 

(a) Forms shall be removed in such manner as to insure the com· 
plete safety of the structure. \Vhe1·e the structure as a \Vhole is 
supported on sho1·es, the rcn1ovable tlool' for1ns, bean1 and girder sides, 
column and shnilar vertical forms n1ay be removed after 24 hours, 
provided the concrete is sufficiently hal'd not to be injured thereby. 
In no case shall the supporting forn1s 01· shoring be rl'ntoved until 
the members have acquired sufficient strength to support safely their 
weight and the load thereon. The results of suitable cont1·ol tests may 
be used as evidence that the concrete has attained such sufficient 
strength. 
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Ind 53.16 ~"'Jexure of beams, frame~, and slabs. (1) CuNOITiuN 01'' 
DESIGN. All members of frames or continuous construction shall be 
designed to resist at all sections the maximum ntonients and shears 
produced by dead load, live load and '\'ind l?ad, as detenni.ned by 
some one of the approximate methods of elastic fl'aine analysis. Any 
reasonable assumptions may be adopted as to relative stiffness of 
columns and floor members. The assun1ption::; 111ade should be con~ 
sistent throughout the analysis. The follo\ving will serve as a guide 
to satisfactory design. 

(a) The stiffness, K, of a n1ember is defined as EI divided by J 
or h. The modulus of elasticity for concrete shall be assumed as 
1000 f', and that for steel as 30,000,000 lbs. per sq. in. In the 
analysis' of continuous frames, center to center distances, 1 and h, 
shall be used in the deter111ination of mon1ents. 

(b) In computing the value of I pf slabs, beams, girders, and 
columns, the reinforcement n1ay be neglected. In T-shaped sections 
allowance shall be made for the effect of the flange. The additional 
width of haunched floor members near supports may be neglected in 
con1puting moments, but may be considered to resist inoment and 
shear. The additional depth of haunched floor members may be con­
sidered as resisting mon1ent only \Vhen a con1plete analysis is n1ade 
taking into account the variation in depth. Otherwise the minimum 
depth should be used to find mon1ent and to resist the resulting 
moment. Ho\\'ever, in any case, the actual depth may be assumed to 
t"esist shear. 

(c) ~lotuents at faces of supports may be used for design of bean1s 
and girders. Solid or ribbed slabs 'vith clear spans of not ntore than 
10 feet that are built integrally with their supports may be designed 
as continuous slabs on knife edge supports 'vith sp:ins equal to the 
clear spans of the slab and the 'vid.th of beams other,visc neglected. 
The span length of members thnt are not built integ-rally "'ith their 
supports shall be the clear span plus the depth of the bea1n 01· slab 
but shall not exceed the distance bet,veen centers of supports. 

(d) The clear distance bet\veen lateral supports of a beam shall not 
exceed 32 times the least width of con1pl'cssion flange. 

(2) REQUIRE:'llENTS Fon T-n1o;A:\rs. In T-beani construction, the slab 
and beam shalJ be built integrally or other";isc effectively bonded to· 
gether. The effective flange 'vidth to be used in the design of srrn-
111etrical T-bean1s shall not exceert ~ of the span length of the bcan1, 
and its overhanging width on either side of the web shall not exceed 
8 titnes the thickness of the slab nor ¥.! the clear distance of the next 
bean1. 

(a) For bea111s having a flange on one side only, the effective over· 
hangh~g tlant!e \\'idth shall not. exceed 1/12 of the span length of the 
hean1, nor 6 tin1es the thickness of the slab, nor 1h the clear distance 
to the next bean1. 

(b) \Vhere the principal reinforce1ncnt in a slab which is consid· 
ered as the flnnge of a T-bcam (not a joist in concrete joist floors) is 
parallel to the beam, transverse rcinforcen1ent shall be provided in 
the top of the slab. This reinforcement shall be designed to carry 
the load on the portion of the slab assumed as the flange of the 
T-beam. The spacing of the bars shall not exceed 5 times the thickness 
of the flange, nor in any case 18 inches. 
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(c) Provision shall be made for the cotnprcssivc stress at the sup­
port in continuous T-beam construction, care being taken that the 
provisions relating to the spacing of bars, and the placing of concrett> 
shall be fully met. 

(d) The ovel'hanging pol'tion of the flange of the beam shall not be 
considel'ed as effective in computing the shear nnd diagonal tension 
resistance of T-beams. 

(e) Isolated beams in \Vhich the T-form is used only for the pur­
pose of providing additional compression area, shall have a flange 
thickness not less than 1,.2 the \vidth of the web and a total flange 
\vidth not more than 4 times the \Veh thickness. 

(3) COJ\lPRESSlON STEEL IN FLl::XURAL l\lEi\fBERS. Can1prcssion steel 
in beams, girders, or slabs shall be anchored by ties or stirrups not 
less than ~ inch in dian1eter spaced not farther apart than 16 bar 
diameters, or 48 tic dian1eters. Such stirrups or ties shall be use~ 
throughout the distance V·:here the cotnpression steel is required. 

(4) CONCRETE JOIST FLOOR CONSTRUCTION. Concrete joist floor con­
struction consists of concrete joists and slabs placed n1onolithically 
with or without burned clay or concrete tile fillers. The joists shall not 
be farther apart than 30 inches face to face. The joists shall be not 
less than 4 inches wide, nor of a depth more than 3 times the width. 

(a) When burned clay or concrete tile fillers, of material having a 
unit con1pressive strength at least equal to that of the designed 
strength of the concrete in the joists are used, and the fillers are so 
placed that the joints in alternate rows are staggered, the vertical 
shells of the fillers in contact with the joists may be included in the 
calculations involving shear or negative bending n1on1cnt. No other 
portion of the fillers may be included in the design calculations. 

(b) The concrete slab over the fillers shall be not less than one and 
one-half inches in thickness, nor less in thickness than 1/12 of the 
clear distance bet\veen joists. 

( c) \Vhere removable for1ns ot· fillers are used, th'3 thickness of the 
concrete slab shall not be less than 1/12 of the clear distance be­
tween joists and in no case Jess than 2 inches. Such slab shall be 
reinforced at right angles to the joists \Yith a minimu1n of .049 sq. 
in. of reinforcing steel per foot of \vi<lth, and in slabs on '"·hich 
the prescribed Jive load does not exceed 50 lbs. per sq. ft., no addi­
tional reinforcen1ents shall be required. 

(d) When the finish used as a \Vearing surface is placed moncr 
lithically with the structural slab in buildings of the warehouse or 
industrial class, the thickness of the concrete over the fillers shall be 
'h: inch gl·eater than the thickness used for design purposes. 

(e) Where the slab contains conduits or pipes, the thickness shall 
not be less than 'h inch plus the total over-all depth of such conduits 
or pipes at any point. Such conduits or pipes shall be so located as 
not to in1pair the strength of the construction. 

(5) FLAT SLABS AND T'VO-WAY SLABS WITH StlPPORTS ON 4 SIDES. 
Structures of these types shall be designed in accordance \vith the 
provisions of the 1940 Report of the Joint Committee on Standard 
Specifications for Concrete and Reinforced Concrete, or the building 
regulations for reinforced concrete of the American Concrete Jnsti­
tue (A.C.I. 318-56) • 
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Ind 53,17 Shear and diagonal ten•ion. (1) GBNERAL. Due to the 
composite character of reinforced concrete beams, t.he action of re­
inforcement in resisting diagonal tension is not susceptible of exact 
analysis. Hence, the design of \Veb reinforceinent is based O!l en1pirical 
or modified rational methods \Vhich have been developed from tests 
and the observations of existing structures. 

(a) Vertical stirrups, bent-up longitudinal bars or both, add 
greatly to the resistance to shear or diag-onal tension. This is espe­
cially true if adequate bond resistance is provided, either in the form 
of low bond stress or effective anchorage of the reinforcement. The 
importance of bond resistance is such that high working stresses are 
pe1mitted only \vhen all of the reinforce111ent is anchored properly. 
Therefore, the requirements of section Ind 53.18 on bond and anchor­
age are intimately related to the provisions of this section. 

(2) UNIT SHEARING STRESS. The shearing unit stress used as a 
measure of diagonal tension shall be computed by the formula 

"= b~d • For bean1s of I or 'f section, the \Vidth of the concrete \veb 
or stem shall be used. 

(a) In concrete joist floor construction where burned clay or con­
crete tile are used, the shells of the tile in contact \Vith the joists may 
be used in computing the shearing stress provided that the net com­
pressive st1·ength of the shells of tile equals that of the concrete in 
the joists and provided that the joints in alternate ro\VS of tile are 
stag-gered. 

(3) Ust-J or \VJ-:U Rt-:rNFORCf;~H~NT. 'Vhcre the she:tl'ing unit stress 
in a beam or joist exceeds 0.03 f',., web reinforcement shall be pro~ 
vided at all sections fo1· the shear in excess of this amount. 

(a) 'Veb reinforcement n1ay consist of vertical or inclined stirrup~ 
or bent-up longitudinal reinfol'cen1ent or a combination thereof. Bars 
inclined at an angle less than tn degrees \Vith the axis of the bea111 
shall not be considered as \\'eh l'einforcement. 

(b) Stirl'ups or bent-up longitudinal bars to be considcl'ed effective 
as \Veb reinforcement shall be auchot·l~d at. both ends in accordance 
\o;ith the require1nents of section Ind fi3.18. 

( 4) SPACING OF \\'EH 1u.;1NFOH.C~;i\H!NT. \Vhere \Veb reinforcement is 
required, it shall be so spaced that every 45 degree line (representing 
a potential crack) extendin~ fro1n the mid-depth of the beam to the 
longitudinal tension bars shall be crossed by at least one line of \veb 
reinforcement. If a shearing unit stress in excess of 0.06 f'~ is used, 
evel'y such line shall be crossed by at least 2 such Jines of \Veh 
reinforcement. 

Ind 53.18 Bond and anchorage. (1) UNIT BOND STRESS, In flexural 
1nembers in which the tensile reinforcen1ent is parallel to the com­
pression face, the bond stress at any cross section shall be co1nputcd 

by the formula u = '!:oVjd . ln beams of variable depth to \Vhich this 

formula does not apply, special provision must be made for the end 
anchorage of all tensile reinforcement, 
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(2) ANCHORAGE FOR LONGITUDINAL STEEL AND \VER REINFOHCE:\IENT. 
Tensile negative reinforcement in any span of a continuous restrained 
or cantilever beam, or in any incn1ber of a rigid frame shall be ade~ 
quately anchored by bond, hooks or inechanical anchors in or through 
the supporting member. \Vithin any such span, every reinforcing bar, 
whether required for positive or negative reinforcement, shall be 
extended at least 12 diameters beyond the point at \\'hich it is no 
longer needed to resist stress. The maxin1un1 tension in any bar must 
be developed by bond on a sufficient straight or h('nt c111bed1ncnt or 
by other ar1ch:>rage. If preferred, the bur may be bent acroHd the \veb 
at an angle of rot less th"n 15 degrees \Vith the longitudinal portion 
of the bar and made continuous \Vith the reinforcement \vhich resists 
moment of opposite sign. 

(a) Of the positive reinforce1nent in continuous bean1s not less than 
~ of the area shall extend along the satne face of the beam into the 
support a distance of 6 inches. 

(h) In simple beams, or at the freely su1)ported en<l of continuous 
beams, at least ¥.I the required positive reinforcen1ent shall extend 
along the same face of the bea1n into the support a distance of 6 
inches. 

(c) Plain bars in tension shall tetminate in standard hooks except 
that hooks shall not be required on the positive i·einforcement at in~ 
terior supports of continuous members. 

(d) Single separate bars used as \veb reinforcer11ent shall he 
·anchored at each end by one of the following methods: 

1. By welding to longitudinal reinforcement . 
2. By hooking tightly around the longitudinal reinforcetnent through 

! 80 degrees. 
3. The extreme ends of bars forming simple U or multiple stirrups 

shall be anchored as specified in 1 or 2 or sh'.lll be bent through 
an angle of 90 degrees tightly around a longitudinal reinforcing 
bar not less in diameter than the stirrup bar and shall project be­
yond the bend at least 12 dian1eters of the stirrup bat'. 

4. In all cases, web reinforcements shall be carried as close to th1:i 
compression surface of the beam as fire and rust protection regula­
tions and the proxitnity of other steel \Viii permit. 

Ind 53.19 Columns. (1) L1~t1TING DIMENSIONS. The follo\ving sec­
tions apply to a shot·t column, for \vhich the unsupported height is 
not greater than 10 times the least lateral dilnension. \Vhen the 
unsupported height exceeds this value, the design shall be nlodified 
as sho\vn in section Ind 53.19. The unsupported height may be de­
fined as the distance fro1n the bottom of a slab, column capital, or 
beam to the top of the floor below. Principal columns in buildings 
shall have a minimum dia1neter or thickness of 10 inches. Posts, bear­
ing walls, piers, or mullions that are not continuous from story to 
story shall have a minimum diameter or thickness of 6 inches. 

(2) SPIRAL COLUMNS. The maximum allowable axial load on col­
umns re!nforced with longitudinal bars and closely spaced spirals 
enclosing a circular core shall be as follo\vs: 

P = A, (0.225 f'. + f,p,) 
Wherein 

A, = The gross area of the column . 
f',. = Compressive sh·ength of the roneretl~. 
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f. = Nominal allowable stress in vertical column reinforcement 
to be taken at 40 per cent of the minimum specification 
value of the yield po:nt; nan1ely, for rail or hard grade 
steel-20,000#; for intermediate grade steel-16,000# 

p, = Ratio of the effective cross sectional area of vertical rein­
forcement to the gross area A,. The ratio p, shall not be 
less than 0.01 nor more than 0.08. 

(a) Vertical bars. The minimum nun1ber of vertical bars shall be 6, 
and the minhnunt diameter of bar shall be % inch. Spirals shall be at 
least % inch in dian1cter and shall not be spaced less than 1 ~~ · inches 
nor more than 3 inches apart. 

(b) Spiral rein/orcenient. The ratio of spiral reinforcement p' 
shall not be less than the value given ·by the following formula: 

, (A, )f'.. 
p = 0.45 7C - I T 

\Vherein 
p' = Ratio of volume of spiral reinforcement to the volu1ne of 

the concrete core (out to out of spirals). 
f'. = Useful limit stress of spiral reinforcement to be taken as 

40,000# per sq. in. for hot rolled rods of inter1nediate 
grade, 50,000# per sq. in. for rods of hard grade, and 
60,000 # per sq. in. for cold dra\vn \Vire. 

(3) Tn:o COLU:\INS. The n1axin1un1 allo\vable axial load on colun1ns 
reinforced \vith longitudinal bars and separate lateral ties shall be 
80'7o of that given by the fonnula for spirally reinforced columns. 

(a) The 111inimum number of Ycrtical bars shall be 4, and the 111ini-
1num diametci· of bar shall be ~,,;. inch. Lateral ties shall be at }east 
%. inch in diameter and shall be spaced apart not over 16 bal' diame­
ters, 48 tie dia1ncters, or the least dimension of the colun1n. \Vhen 
there are niore than 4 vertical bars, additional ties shall be provided 
so that every longitudinal ba1· is held firmly in its designed position. 

( 4) LONG COLUl\INS. The n1axinn1m allo\\•able load P' on an axiallr 
loaded reinforced concrete colun1n having a height, h, greater than 
10 times its least lateral dimension, d, is given by the formula: 

p• = p [ 1.:J -- .03 ~ ] 
in \\'hich P = the allo\\•able axial load on a nol'1nal shol't column. 

(5) BENDlNG ::\l0l\1ENTS IN COLUl\lNS. Columns in building fran1es 
shall be designed to l'esist the maximum ntoments and shears produced 
by dead load, live load, and \Vind load, as determined by some approxi­
mate method of elastic fran1e analysis. Assumptions as to relative 
rigidity of columns and floor members shall be consistent throughout 
and agree with the methods used in the analysis of floor members. 
Recognized inethods of analysis shall be follo\ved in calculating the 
stresses due to co1nbined axial load and bending. The gross area of 
both spiral and tied columns may be used in these computations. 

(a) \Vhere lapped splices in the column verticals are .used, the 
minimum amount of lap shall be as follo\VS: 
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1. For deformed bars \Vi th concrete having a strength of 3000 # 
per sq. in. or above, 20 diameters of bar of inter1nediate or hard 
grade steel. For bars of higher yield point, the ainount of lap shall 
be increased one diamete1• for each 1000# per sq. in. by \vhich the 
allowable stress exceeds 20,000 # per sq. in, \Vhcn the cone rcte 
strengths are less than 3000# per sq. in., the amount of lap shall be 
IJ.t greater than the values given above. 

2. For plain bars, the minimum an1ount of lap shall be t\vice that 
specified for deformed bars. 

3. Welded splices or other positive connections n1ay be used instead 
of lapped sptces. Welded splices shall preferably be used in cases 
'vhere the bar dian1eter exceeds 1 ;" inches. An approved \\'elded 
splice shall be defined as one in \vhich the bars are butted and \\•elded 
and that \Vill develop in tension at least the yield point stress of the 
reinforcing steel used. 

Ind 53,20 Plain and reinforced concrete walls and piers. ( 1) Defi~ 
nitions. Plain concrete walls shall be defined as conl'l'cte \Valls \\'here 
the area of the hot•izontal rcinforccnicnt i.s less thnn 0,002[) and the 
area of the vertical l'einforcement is less than 0.0015 thnes the cross 
sectional area of the \Vall \Vhere bars arc used and not less than 
~i this amount \vhere welded \Vire fabric of not Jess than No. 10 
A. S. & W. gauge is used. 

(2) Thickness. The thickness of reinforced concrete bearing walls 
shall not be less than 6 inches for the upper 15 feet of their height, 
and for each successive 25 feet do\Vn\vard, the minimum thickness 
shall be increased 1 inch. 

(a) Reinforced concrete bearing \Valls shall have a thickness of not 
less than 1/25 of the unsupported height or \Vidth, whichever is the 
shorter. 

(b) Exterior basement \Valls, foundation walls, and party \\'ails of 
l;!ither plain or reinforced concrete shall be not less than 8 inches 
thick. 

(c) The lin1it of thickness and quantity of reinforcen1ent may be 
\Vaived when structural analysis sho\vs adequate strength and sta­
bility, if approved by the industrial co1nn1ission. 

( 3) \Vorking s_tresses. The allo\vablc \Vorking stresses in rcin­
fot·ced concrete bearing \\'alls \Vith n1inimum reinforcement specified 
above shall be 0.25 f'e for \valls having a ratio of height to thickness 
of 10 or less and shall be reduced proportionally to 0.15 f'., for \Valls 
having a ratio of height to thickness of 25. \Vhcn the reinforccn1ent 
in bearing walls is designed, placed, and anchored in position as for 
tied columns, the allowable \vorking st1·esses for tied coluinns n1ay 
be used. The length of \va11 to be considered effective for each con­
centrated load shall not exceed the \vidth of the bearing plus 4 times 
the wall thickness, nor shall it exceed the center to center distance 
between loads. The ratio p', shall not exceed 0.04 • 

. (4) Non~bearing walls. Non-bearing panel and enclosure walls ot 
reinforced concrete shall have a thickness of not less than 4 inches 
and not less than 1/30 the distance between supporting or enclosing 
members . 

Hl•toqa 1-2-56_; r. a.nd recr. neg-later, August, 1957, No. 20, etf. 9-1-57. 
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Ind 53.21 ll'ootings. (1) Bi-:NDING MOl\tBNT. The external n1oment on 
any section shall be deterinincd by passing through the section a 
vertical plane which extends completely across the fvoting, and com­
puting the moment of the forces acting over the entil'e area of thf' 
footing on one side of said plane. 

{a) The greatest bending n101nent to be used in the design of an 
isolated footing shall be the moment computed in the manner just 
described at sections located as follo,vs: 

1. At the face of the colun1n, pedestal or \val!, for footings sup­
porting a concrete coluntn, pedestal or walJ. 

2. Halfway between the middle and the edge of the wall, for foot­
ings under masonry \Valls. 

3. Halfway between the face of the column or pedestal and the 
edge of the metallic base, for footings under nletallic bases. 

4. The width resisting co1npression at any section shall be assumed 
us the entire \vidth of the top of the footing at the section under 
consideration. 

(b) In one-way i·elnforced footings, the total tensile reinforcement 
at any section shall provide a mon1ent of resistance at least equal t.o 
the bending moment and the reinforcement thus deter1nined shall be 
distributed uniformly across the full \\'idth of the section. 

(c) In t\vo-way reinforced footings, the total tensile rcinforceu1ent 
at any section shall provide a n1on1ent of resistance at least equal to 
85% of the bending mon1ent. 

(d) In t\VO·way square footings, the reinforcement extending in 
each direction shall be distributed uniformly across the full \Vidth of 
the footing. 

(e) In t"Y.'O-\\'ay rectangular footings, the reinforcentcnt in the 
long direction shall be distributed uniformly across the full width of 
the footing. In the case of the reinforcc1nent in the short direction, 
that portion determined by the follo\ving formula shall be uniformly 
distributed across a band-\vidth (B) centered 'vith respect to the 
center line of the colun1n Ot' p<'de~tal anci having a \vidth equal to the 
length of the short side of the footi1u~. 'fhe rt>t11ainde1· of the reinw 
forcen1cnt shall be unifonnly di8tributctl in the outer pol'tions of the 
footing. 

Reinforcen1ent in band-\vidth (B) 2 
Total i·einforcen1ent in short dilnension = (S + 1) 

In this formula, 118" is the ratio of the long side to the short side 
of the footing. 

(2) ANCHOR.4..GE 01'' BAHi) IN 1''001'1NG SLABS. Plain hara in footing 
slabs shall be anchored by n1eans of standard hooks. The outer faces 
of these hooks and the ends of deformed bars shall not be less than 
3 inches nor 1nore than 6 inches from the face of the footing. 

(3) Sttt1\R AND BOND. The critical section for shear to be used as a 
measure of diagonal tension shall be assumed as a vertical section 
obtained by passing a series of vertical planes through the footing. 
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each of \Vhich is parallel to a corresponding face of lhe column, 
pedestal, or wall and located a distance therefrom equal to the eff<.'C· 
tive depth for footings on soil, and ~ the effective depth for footings 
on piles. 

(a) Each face of the critical section as clefined above shall be con­
sidered as resisting an external shear equal to the load on an area 
hounded by said face of the critical section for shear, 2 diagonal 
lines drawn from the colun1n or pedestal corners and nuiking 45 
degree angles \Vith the principal axes of the footing, and that por­
tion of the corresponding edge or edges of the footing intercepted 
between the 2 diagonals. 

(b) Critical sections for bond shall be assun1e<l at the gan1e planes 
as those prescribed for bending moment; also at all other vertical 
planes ;,vhere changes of section or of rcinforceinent occur. 

(c) Computations for shear to be used as a nlcasure of bond shall 
be based on the same section and loading as pt·escribed for bending 
1noment. 

(d) 1'he total tensile reinforcement at any section shall provide a 
bond resistance at least equal to the bond requiremer.t as co111puted 
fron1 the follo,ving percentages of the cxtcn1al shca1· at the section: 

1. In o~e-way reinforced footings, 100'/'t-. 
2. In two-way reinforced footings, S:Jo/c . 

(e) In computing the external shear on any section through a 
footing supported on piles, the entire reaction fron1 any pile 'vhosc 
t'i>nter is located 6 inches or n1orc out~ide the section sh:dl bt~ ~ssun1cd 
as producing shear on the section; the reaction front nny pile \vhose 
center is located 6 inches or n1ore inside the section shall be assun1ed 
as producing no shear on the section. Fo1· intcrinccliatA positions of 
the p:le cente·r, the portion of the p:te reaction to be assumed as 
producing shear on the section shall be based on straightline inter­
polation between full value at G inches outside the section and zero 
value at 6 inches inside the section. 

(4) TRANSFER OF STRESS AT DASE OF COLC!\lN. The stress in the 
lon:~itudinal reinforcen1ent of a colu1nn 01· pedestal shall be trans­
ferred to its supporting pedestal or footing either by extending the 
longitudinal bars into the supporting 1nember, or by do"·cls. 

(a) In case the transfer of stress in the reinfoi-crincnt is acco1n­
plished by extens:on of the longitudinal bars, they shall extend into 
the supporting member the distance required to transfer to the con­
crete, by allowable bond stress, their full working value. 

(b) In cases where do\vels are used, their total sectional area 
shall be not less than the sectional area of the longitudinal rein­
forcement in the member from \Vhich the st1·ess is being transferred. 
In no case shall the number of do,vels per n1ember be less than 4 and 
the diam~ter of the do,vels shall not exceed the dian1etel' of the 
column bars by nlore than % inch. 

(c) Dowels shall extend up into the colu1un or pedestal a distance 
at least equal to that required for lap of longitudinal cohunu bars 

S?O 
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and down into the supporting pedestal or footing the distance rel1uircd 
to transfer to the concrete, by allo\vable bond stress, the full \\'orking 
value of the do\vel. 

(d) The co1npressive stress in the concl'ete at the base of a colun111 
or pedestal shall be considered as being transferred by bearing to 
the top of the supporting pedestal or footin~. The unit co1npressive 
stress on the loaded area shall not exceed the bearing stress allo\vable 
fo1· the quality of concrete in the supporting n1ember as lhnited by 
the ratio of the loaded area to the supporting area. 

(e) In sloped or stepped footings, the supporting area fo1· bearing 
Jnay be taken as the top horizontal surface of the footing, or as~ 
sunted as the area of the lower base of the larg-est frustum of a 
pyramid or cone contained \Vholly \Vithin the foot1ng and having for 
its upper base the area actually loaded, and having side slopes of 
one vertical to 2 horizontal. 

(5) PEDESTALS ANO >"OOT!NGS (PLAIN CONCIIBm). The allowable 
con1pressive unit stress on the gross area of a concentrically loaded 
ped~$tal shall not exceed 0.:!5f' •. \Vhere this st1·ess is cxcee<led, rc1n­
forcen1ent shall be provided and the nien1bcr designed as a reinforced 
conc1·ete colun1n. 

(a) '!'he depth and width of a pedestal or footing of plain concrete 
shall be such that the tension in the conc1·ete shall not exceed .03 f'~ 
and the average shearing stress shaJI not exceed .U~ f'c taken on 
sections as p1·escr1bed hereto.tore for reinforced concrete footings. 

(6) l•'OUTINU8 Si'.il'l'U!fl'l~U HOUNO CULU~lNS. In COllllJUting the 

stresses in footings \Vhich support a round 01· a<:tago.nul concrete 
colun1n or pedestal, the "face" of the column or pedestal shall be 
taken as the side of a square having an area equal tu the u1·ea en­
closed \\·ithin the perituete1· of the colun1n or pedestal. 

{7) :\ltNlll.lU;\I l'.:DGl'.:-TUH..:Kz..<I::~~. In l'cinforced concrete footings, the 

thickness above the reinforcen1cnt at the edge shall be not 'less than 
6 inches for footings on soil, nor less than 12 inches for footing-s 
on piles. 

(a) In vlain concrete footings, the thickness at the edge shall be 
not less than 8 inches for footings on soil, nor less than 14 inches 
above the tops of the piles for footings on piles. 

Ind 53.22 Allowable working i:;tresses, (1) CoNL'iU·:TJ·! t;TIU..:NGTIL Thl' 
strength of concrete is fixed by the \vater content as described in 
section Ind 53.15 (3). Reinforced conc1·ete used under this code shall 
have a compressive st1·ength of at least 2000# per sq. in. and no 
credit shall be given for strengths in excess of 3000# per sq. in. 
unless approved in \Vriting by the industrial commission. 

(2) l\1ooULAR RATIO. The 1nodular i·ntio, n, shall be assu1ned equal 
30,000 
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(:l) ALLOWABLE UNIT STHJ·:ss>:s IN CO>ICRl:T>:. 

Oes!.'rlption 

I __ 
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For any 
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lnd. 
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(4) ALLOWABLE UNIT STR[.;8SF.S IX lU·:JXJ<'OUCF.l\lfo:NT. (a) Tt'1-U::don in 
longitundinal steel and wefi rei11fvl'c·e111c11f: 

Structul'al grade steel rud5 ----------------------- L lS,IJUU 
Intermerliatr g1·ade an·! hard ~tel'l rods (Rillet ~lt't·l, 

t·ail st>.!el oi- axle slc•-·I) ---·---·------ __ ·-- __ --·--·- L :!0,0110 

(b) ('11111;11·.:x.-;ion itt 1•ulu11111 re1·ti1•af!i: 
1. Intennediate gl'a<le steel rods------------------ f. = 
:!. Hard grade steel i·ods (Bill(>t stl'f'!, rail sle"'I 01· 

I !i,Ono 

a:de steel) ---------------------­ f~ ~o,ooo 
:!. The syn1bols and notation userl in the abnYl' f1H'llHtlas are de· 

tined as follo,;•s: 
f',.--ultilnate compressive strength of t·oncretc at t1ge of :!8 

days. 
fc -co1npressive unit stress in extrcnie fibre of concrete in 

flexure or axial con1pression in concrete in colunins. 
v~-unit shearing stress in concrete . 
u -bond stress per unit area of surface of bar. 
!. -tensile unit stress in reinforcement. 
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Ind 53.23 J(einforced gypsum concrete. (1) MArf:RIALS. (a) The 
term "gypsum" as used in this chapter shall n1ean calcined gypsun1 
n1anufactured from gypsu1n meeting the requirements of the Ameri­
can Society for Testin,l' ~Iaterials' Standard Specifications for Gyp­
sum C22-25, (American Standard A49.1-1933). 

(b) Gypsun1 concrete shall consist of a n1ixture of gypsum and 
\Vater, \Vith or \Vithout \vood ch:ps, fiber 01· other approved a~gregate. 

(c) Precast gypsum concrete shall contain not more than 3% and 
cast-in-place gypsum concrete not n1ore than 12%% of wood chips, 
shavings, or fiber n1easured as a percentage by weight of the dry 
in ix. 

(d) Wood chips, shavings, or fiber used in gypsum concrete shall 
be dry, soft \Vood, unifor1n and clean in appearanc2. They shall pass 
a 1-inch screen and shall be not more than ..fr inch in thickr:ess. 

(e) Steel bar and \Vire reinforcing shall n1eet the requiren1ents of 
section Ind 53.14 (5). 

(2) MINil\lUM: THICKNESS. (a) The minimum thickness of gypsun1 
concrete in floors and roofs shall be 2 inches except the suspension 
systen1, \Vhich shall be not less than 3 inches thick. Hollo\v precast 
gypsum concrete units for roof construction shall be not less than 3 
inches thick and the shell not less than % inch thick. 

(b) Precast gypsum concrete units for floor and roof construction 
shall be reinforced and unless the shape or 111arking of the unit is 
such as to insure its being placed right side up, the rc:nforcing shall 
be syn1rnetrical so that the unit can support its load either side up. 

(3) DESIGN. (a) Reinforced gypsum concrete shall be designed by 
1ncthods admitting of ration:il analysis according to established prin­
ciples of mechanics, to support the loads and withstan<l the forces 
to which it is subject \vithout exceeding the stresses allo\\·ed in this 
chapter for the nlaterials thereof except as hereinafter pl'ovided. The 
general assumptions and principles established for ;:cinforccd con~ 
crete shall also apply to reinforced gypsum concrete insofar as they 
are pertinent. 

(h) For precast gypstun structural units \vhich can not be analyzed 
in accordance with established principles of mechanics, the safe uni­
fo1·mly distributed carrying capacity shall be takC'n as ~1.; of the 
total load causing failure in a full size test panel ,,·ith the load ap· 
plied along 2 lines each distant ~ of the clear span from the 
support. 

(c) Reinforced gypsu1n concrete shall not be used \vhere exposed 
directly to the weather or \\·here subjected to frequent or continuous 
\Vetting. 

(4) STRENGTH. (a) Gypsuin concrete shall be classified according 
to tnixturc, and concrete of each class shall have a ininimum strength 
in compression as follo,vs: 

1. Class 1 Neat (Containing gypsum and \Va-

er only) ---------------------1800 lbs. ver sq. i11. 
2. Class 2 Containing not nlorc than 3';1ti by 

\veight of ,,·ood chips or fiber __ 1000 lhs. per sq. in. 
3. Class 3 Containing not more than 12\2% 

1-2-56 
l1111lrliug Code 

by weight of wood chips or fiber 500 lbs. per sq. in. 

S?3 



• 

• 
( 

• 
·• 

\VISCON81;>; Al>.lll;>;ISTllATIYJo: ('.OP!·'. '·­" 
( b) The strength of gypsum concrete shall be determined by com· 

pressive tests of 5 cylinders, 6 inches in dian1etcr and 12 inches in 
length, front each 25 tons or fraction thereof. The test spccilncns 
shall be dried at a temperature of not less than 70 dcg-rees Fahrenheit 
nor 1nore t-han 100 degrees Fahrenheit in an atn1osphere of not inol'e 
than 50% relative hun1idity. The specimens shall be \\·eighed at 
l~day inte1·vals until constant \\'Ci,!?ht is attained. The method of 
testing and application of load ~hall be in accordance \Vith the re~ 
•1uil'e1nents specified in sections 19 and 20 of Standard ~Iethods of 
;\faking Compression Tests of Concl'cte, A.S.T.:\L C3fl-39. The avei·age 
of the 5 specimens shall not fnll below the specified 1nini1nun1 and 
in no case shall any specin1en sho\\' a i:;h·{·n~th of h!Sil than 80'fri of 
the specified minimu1n. 

(5) l\10DllLUS OF 1-:LASTlCIT\', (a) In tht! desig-n of struclural 111en1-
he1·s of reinforced gypsu1n concrete the following Yalucs shall he used 
for the modulus of elnsticity: 

1. Class 1 Neat _______________________ 1,000,000 lhs. pt:t sq. in. 

:!. Class 2 Containing not n1ore than :~r:·~ 
by weight of \\·ood c:hi1ls 01· 

fiber --------------------- 600,00!l lbs. per sq. in. 
3. Class 3 Containing not more than 

121,-f? o/o by \Veight of \Vood 
chips or fiber ------------- 200,000 lbs. pel' sq. in . 

(6) ALLOWABLE STRESSES. (a) Tu the design of !'ltructural n1einbers 
of reinforced gypsum concrete the stresses in the concrete !'!hall not 
exceed the follo\ving allo\vablc values: 

1. Compl'essive stress in bending ------------------------ o.:!.'i/x 
2. Axial compressive or bearing stress -------------------- O.~Of, 
:t Bond stress (reinforcen1ent anchored) ----------------·- 0.02/~ 
-I. Shearing stress (1·rinfon'etnent ancho1·L'd) --------- ··--- _ o.o~r. 
5. In this table ({.,,) indicates the con1pl'essi\•e str(•llgth of lhe gy}1-

sum concrete as specified in Section (4) (a). 

(b) The tensile stresses in reinforcing steel shall be as spl'cifi,,d 
for reinforced concrete made \Vi th Portland ce1nent. 

(7) SUsPEN'SION SYSTE~t. In the construction of floors or other 
slabs the reinforcing shall consist of \Vin·s \\•ith continuity through 
multiple spans and anchored at the ends. The \Vires shall be sup­
ported in the top of the slab by the roof or floor beams and shall 
be tig;htly dra\vn do\vn as neat·ly to the hottom of lhe slab at mid­
span as fire protection requiren1ents \Viii allo\v, Provision shall be 
1nade in the framing of the end bays of this system fol' resisting the 
forces du1~ to en<l nnchor;1g-e ul' th~· \\'il'l~s. Th(' \\'ire~ shall he di?:;:ignt>d 
for a tension in pounds per foot \\•idth of !'!lab equal to: 

u·L' 
.811 

in \\'hich 
1t• is the total load in lbs, pt·1· ,,;q. ft. 
L is the clear span in feet 
d is the sag of the \\'ires in fret 
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Ind 53.2.t Structural ste"I. (1) l\L\Tf:RIAT •• (a) Structural steel .o;hall 
conform to the ustandard Specifications for Stl'uctural 8te<'I for 
Bridges and Buildings". (A.8.T.M. Serial Designation A7-52T). 

Note: All 11rc wt•ltl!ng Pl•'Ctrod1·~ :-:hall «'nntunn to thr? l'PfjH(r!~llwnti; of 
the "8pt!Citlcu.tlon!'I for ll'on nnd Hl<~cl An· \\.Phlinit Elt>''troch·~·· of ttw ,\111+·1·i­
(';in \Vehling Society, J.;JectrorlC's i;h111l h1~ i<llitahln for th,.. po.:ition . .:. :.nil oth•·r 
•'<)nrlitlons ot lnten1l•~tl uioP, 

(b) \Vith each container of electrodes, the manufacturer shall ful'­
nish instructions giving recom1nen<led voltage and ampel'ag-e (and 
polarity if direct current) for all usf>s nnrl \\•elding positions fo1· 
,\·hieh the electrode is suitahlr. 

(2) Co~IBINJ-:o STRERSES. (rt) A:r.iul and bending. Members subject 
to both axial and bending stressHs shall be so prOJ)Ol"tion('d that the 
quantity 
r. r.. . ' . h -F + -F shall not exct'L·d unity, 1n ,,. uc 

" h 

F.1 = axial unit stl'ess that \voul<l he pennittcd by this ~(·ction if 
axial stress only t•xist.-d. · 

I'\ = bending unit stress that \\"ould be pertnitted by this section 
if bending stn~ss only existed. 

f. = axial unit st1·1•ss (actual) axial strPss dividf>d by area of 
1nen1ber. 

f,, = bending unit st1·ess(actual) bending 1no1n('nt divided by 
section modulus of me111bet'. 

(/1) Slit'fO' with teu.~inn ur C()ll/fJrr . ..;1-1i11n, Rivets, bolt::;, un<l \\"chis 
subject to shearing and exte1·nally applied tensile 01· con11H·essi\·L· 
rorces shall be so pt•oportioned that the co1nbinecl unit stress will not 
PXCeed the unit stress allo\\·ed fo1· shea1· i11 4 (a). 

(3) El-'FF.CTIVE SPAN L!:-:N'GTH. (n) Si1111de H/l(/1Uf, Tiean1s, gird1·1·s, 
and tl'usses shall ordinarily he desig-ned on thf~ basis of sin1ple spans 
\\'hose effecti\'e length is equal to the distance hetw•_·('n C{'nters of 
gravity of the n1en1bers to \Vhich they deliver their end rC'actions. 

(l>) End restrahit. \\'hen designed on the assun1ptio11 of end re­
straint, full or partial, due to continuous, sc1ni-continuous or canti­
lever action, the beams, girders and t1·usses, as \\'ell th· the sections 
of the n1ember to which they connect, shall be designed to carry tht· 
shears and mo1nents so int1·oduced, as \\'<:II as all othe1· forces, \\'ithout 
exceeding at any point the unit stresses prescribed in 4 (a); except 
that some non-elastic hut s<'lf-lin1iti11g- d(•fonuation of a parl 11r the 
connection inay be permitted \vhen this is essential to the a\·oidancL' 
of ovetstressing of a \\'eld. 

(4) ALLO\\'ABLB UNIT STIU·:S~ES. All part3 of the structure shall be 
so proportioned that the unit stress in pounds pe1· squaJ'e inch shall 
not exceed the follo\ving values except as proYidefl in section Ind 
53.001. 

(a) Structu.ral steel, rivf'f11, bolt.~ 1n1<l u•eld ·ntelrrl. 

1. TENSION. 
a. Structural steel, net section ____ -----------------·· 
b. Butt "·elds, section through throat ----------·----
c. Rivets, on area based on no1ninal dia1neter ------
d. Bolts and other threaded pa1·t.s, on non1inal area at 

root of thread ------------- ... ··- _ __ _ . _ 
1-~-51) 
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~. COMPRESSION. 
Colun1ns, gross section 

I 
a. For axially loarled coltunns \\·ith ,·alues y 

not greater than 120 

---------------------------·- .. ··-- t7,uno - o . .ts.> 
h. Fo1· axially loaded colun1ns (hr:H•ing" and othPI' 

I 
secondary n1en1brri:;) \\'ith value!'\ of-r- ,q;t·f·atPr 

than 120 
(fol' n1ain 1nen1be1·s, Ht:f! r. (h)) 

18,00!t 

1 -t- 18,0tlOrz 
in \Vhich l is the unhruCt!d h•ng-th of the colun111. 
and 1· is the co1·1·espon11ing riirliu:> of gyration of 
the sPction, both in inches. 

c. Plate girder stiffeners, gross section -----------­
rl. Webs of rolled sections at toe of fill1·t 

(Crippling, see 10 (g)) ----------------- __ 
e. Butt welds-Sect.ion throu~h throat (cl'ushing) __ 

:J. RENDING. 
a. Tension on extren1e fibers of rolll•il st•t·tions, pl:it<! 

69 

2ll,1)()(1 

~·i,000 
~o.noo 

girders, and built-up n1e1nhers -------------- ~H,1100 
b, Con1pression on extreinc fibers of 1·olled sections, 

plate girde1·s, and built up 1ne111h('rs. 

\Vith ~~ not in excess of liOO ---·- ___ .. _____ 20,tl(IO 

\\'ith ~in excess of HOO----------------·-- t~.000,000 
bl 

Id 
llt 

in ~·hich l is the unsupported length aud d the depth, of the n1e111ber; 
b is the \Vi<lth, and t the thickness, of its co1npression flang-ej all in 
inches; except that l shall be taken as twice the length of the con1-
pression flange of a cantilever bea1n not fully stayfuf. at it~ outer C'll<l 

a-"ainst translation ot· rotation. 
e. Stress on extreme fibers of pins ----------------------- ao,ooo 
f, Fiber stresses in butt welds, due to bending shall not exceed the 

,·a\ues prescribed for tension and con1pression, respectivelr. 
g. Fully continuous hea1ns and girders may be proportioned fo1· 

negative moments which are iuaxin1u1n at interior points of support, 
at a unit bending stress 20<'4 higher than above stated; provided 
that the section n1odulus used over suppol'ts shall not he less than 
that required for the maxin1u111 positive iuon1ents in the san1e bean1 01· 

girder, and provided that the compression flange shall be regarded 
as unsupported from the support to the point of contraflexure. 

h. Foi· columns propol'tioned for co1nbined axial and bending 
.:l.tresses, the maximum unit bending stress Fb, Sect. (2) (a) inay hf• 
laken at 24,000 pounds per square inch, when this st1·ess is induced 
by the gravity Joadini;? of fully or partially rPi-;trninerl bean1s framing 
into the colunn1.s. 

t-:!-.i1: 
UuillJlng Cod1J 

S?6 



70 INDUSTRIAL CO~t:l!ISSION 

4. SHEARING. 
a. Rivets ---------------------------- 15,000 
b. Pins, and turned bolts in rea111cd or · 

drilled holes --------------------- 15,000 
c, Unfinished bolts ------------------- 10,000 
d, \Vebs of beams and plate girders, 

g1·oss section -------------------- 13,000 
e. Weld Metal 

1. on section thi·ough throat of fillet 
\\'eld, 01• on faying surface area of 
plug or slot \vel<l --------------- 13,600 

2. on section through throat of butt 
weld ------------------------- __ 13,000 
(Stress in a fillet weld shall be 
considered as shear on the throat, 
for any direction of applied stress. 
Neither plug nor slot \VC'lds shall 
be assigned any values in resist~ 
ance to stresses othe1· t-han shea1·.) 

a. BEARING. 

a. Rivets -----------------------------------
b. Turned bolts in l'('runed or drilled holes ___ _ 

Unfinished bolts --------------------------
c. Pins ------------------------------------

Contact Area 
e. l\filled Stiffeners and Other .\lilied Surfaces 
f. Fitted stiffeners --------------------------
g. Expansion rollers and rockers (Pounds per 

linear inch) --------------------------­
in "·hich d is <lia111cter of rollc1· or rol'ke1· in 

inches. 

I iouhle Single 
Shea.r Shca1· 
40,000 3" 000 
40,000 s2:ooo 
25,000 20,00(1 

32,000 

:lO,UOO 
27,000 

liOOd 

(5) SLEND!c:U:-iE.SS UATIU. (a) The ratio Of unbraced length to least 

radius of gy.i:ation -+ for con1pression 1ncn1bers and for tension n1f'1n­

hers other than rods shall not eXt'et>1l: 

1. For n1ain con1pression 1nen1bcrs ------------------------- 120 
2. For bracing and other secondary 1nembers in con1pression 200 
:1. For main tension n1en1hers -----·- ------------------------- 2-tO 
4. For bracing and otht•r seeondary 1nen1bers in tension ------ 300 

(b) The slenderness of a n1ain con1pression men1ber niay exceed 
120, but not 200, provided that it is not 01·dinarily subject to shock 
01· vibratory loads and provided that jts unit stress under full design 
loading shall not exceed the follo\ving fraction nf that stiriulatrrl 

under 4 (a) for its actual l'atio __ !__, 
r 

l.u - 200r 

(6) DEPTH ltA1'tO. (a) ~'-iuiple spans. 'rhe depth of bean1s and 
gil'ders in floors shall be not less than 1/24 of the span, and \\'here 
gubject to shocks or vibrations not less than 1/20. If n1cn1bers of less 
depth are used, the unit stress in bending shall be decreased in the 
same ratio as the depth is decreased front above reconnnended. 

1-2-56 
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(b) The depth of roof purlins shall not be less than 1/30 o! the 
span except in the case of corrugated sheeting roofs, u·ith a slope of 
not less than 4% in 12. 

(c) Beams and girders supporting plastered ceiling-~ shall be so 
proportioned that the maximum live loa<l <lf'nPction \viii not exceed 
1/360 of the span. 

(7) MINil\tUl\t THICKNBSS 01" .MATERIAL. (<1) Gt:neral. The n1inin1um 
thicknesses required for protection against crippling, buCkling, and 
shear are prescribed in paragraphs (b) and (c) of this section and 
in paragraph (b) of (10), respectively. Those stipulations assu1ne 
that the n1aterial is straight and true as erected \Vithin the limits 
prescribed in (13), and is not reduced by corrosion. 

1. No further stiPulations as to minimu111 thickness shall apply to 
steelwork exposed to conditions no n1ore sC'riously corroding than an 
indoor atmosphere controlled fnr hun1an <·01nfort, suhjPrt. nhvays to 
the requirements of 12 (a). 

2. The following stipulations (a) and (b) as to 1nininn1111 thickness 
shall apply to exterior steelwo1·k enrlosc•tl in a 11on-in111ervious enve­
lope or exposed to frequent rain or s1H1\\', and to intcl'inr stcehvork 
subject to atmospheric exposu1·r n1ore co1·1·n~:\'e than that n1rntion<'d 
in the preceding paragraph. 

(a) Colun1ns, studs, lintels, girders and b(>anu;; exterior t1·usses, 
exterior bracing me1nhers; 1A inch 1ninin1u1n. 

(b) Purlins, girts, trusses and bracing members sheltered fron1 
tlirect exposure to rain and snoy:; ~ inch minilnu1n. 

(c) The controlling thickness of rolled shapes, for the purposes of 
stipulations (a) and (b), shall be taken as the n1ean thickness of 
their flanges, regar<lless of \\·eb thickness. 

3. Steehvork expose<l to industrial fun1cs or vapor shall be gh·en 
special protection, either by inC'rra~ing the thit•knr~s of the n1atP1·ial 
or by effective protection. 

(a) Projecting ele111ent.'i 11nder co11iprcssion. Projecting elen1ents of 
inembers subjected to axial con1pression or co1npression due to bending 
shall have ratios of \Vidth to thickness not greater than the follo\\'ing: 

1. Single angle struts i 1 ~. 
2. Double angle strutg, an.~l1·s or p\atr::> projl'cting fro111 gin1ci·s, 

colu1nns or other con1pression n1e111bcrs; con1pression flanges of 
beams; stiffeners on plate girders; flanges 01· stems of tees; 16. 

3. The \Vidth of plates shall be taken fron1 the fr('c edge to the first 
row of rivets or \Velds; the \\'idth of legs of angles. channels and 
z.ees, and of sten1s of tees, shall be taken as the full non1inal dilnen­
sion; the width of flanges of beams and tees shall be taken as 1:-2 
the full non1inal width. The thickness of a sloping flange shall be 
n1easured halfway bet\veen n free edge and the corresponding face 
of the web. 

4. When a projecting element exceeds the \vidth-to-thickness ratio 
prescribed in the preceding paragraph, but would conform to san1e 
and \Vould satisfy the stress requirements \Vith a portion of its 
\Vidth considered as removed, the member will be considered ac­
ceptable without the actual removal of the excess wirlth . 

1-2-&6 
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(c) C<nnpression. 11ienib1..Ts. 1. In co1npression 1nen1hcrs, tho 1111su11-
ported width of \veb, cover or diaphragn1 plates hebvcen t-he nearest 
lines of rivets or welds, or bet\•.'een the roots of the flanges in rase of 
rolled sections, shall not exceed 40 tin1es the thickness. 

2. When the unsupported \\·idth exceerls this limit, hut a portion of 
its \Vidth no greater than 40 titnes the thickness \vould satisfy th<' 
stress requiren1ents, the me1nber ,,·ill be considered acceptable. 

3. 'fhe unsupported \Vidth of CO\'Pl' plates p<'rforated with a su<·· 
cession of access holes, only the least net \Vidth across holes being 
assu1ned available to resist con1pression, tnay exceed 40, but shall not 
exceed 50 tin1es the thickness. 

(8) CONNECTIONS. (a) ;l/lniuuoti connel'li1H1H, Connections cal'l'ying 
calculated stresses, except for lacing, sag bars, and girts, shall he 
designed for not less than 10,000 pounrls, if \Vclded; Ol' if ri\'eted or 
bolted, shall have no fewer than 2 rivt•ts OL' 2 bolts. 

(b) Unrestrained u1en1bers. Except as otherv:ise i11dicate<l by the 
designer, all connections of bean1s, g'irders, or tl'us:-:;es shall be de­
signed as flexible, and inay ordina.rily he proportioned for the reaction 
shear only. If, ho\\·ever, the eccentricity of the connection is f•xcessi\·p, 
provision shall be n1a1lc for the l"<..'sti\ting ino1ncnt. 

1. Flexible bea1n connections shall pennit the encls of the bean1 to 
rotate sufficiently to acco1nmodatc its deflection by pro\.·iding fur· n 
horizontal displacement of the top flange as dcterntinc<l as follows: 

e = .007d if the beam is designed for full uniforn1 load and for 
live load deflection not exceeding 1/3<i0th of the span (Ga); 

Ol' 

e 

\Vh~J'e 

e 

f 
d 
L 

= 
= 
= 
= 

f L if the liean1 is desig11ed for full unifonn load 
S,ti2;J,OOll jlrodu<..•ing- the> unit stl'ess f at n1id-span; 

th~ hut"i~ontal displace1nt•J1t lict\\·een the top and botto1n of 
the bean1 at its end, in inches. 
the flexural unit stress in the beaiu at n1i1l-s1;an; p.s.i. 
the depth of the bean11 in inchc.s. 
the span of the bean1, in fcL·t. 

(9) WELDS. (a) TyJle of 11.:eld:;. Butt, fillet, piul-{ 01· slot \velds, 01· 
a co1nbinatio11 of th<'Rt• typ1·:-t, 111ay ht· ust•d in 111aking- juint:- ancl join­
ing con1ponent pu1·ts. 

(b) Qu.ulifictition uf 1~-·eld delailll. The details of all joints (in­
cluding for butt \\"t'ltl_:,;, the groove forrn, root face, root spaei1ig- etc.) 
to he en1ploye1l undeL" this l1rdel' \\·ithout. qualification shall coinply 
with all of the requirenicnts for joints •vthich are accepted \Vithout 
qualification test by the indust1·ial conunission. ~·o joint foent not 
included in the foregoing shall be einployerl until it. shall ht\\"e bet>1 1 

11ualified to the satisfaction of the industrial con1n1is~ion. 
~vote: It will be the p.:alicy ot' the lmlu:-1trlal co111111i,;:-:Jon to 1q1pru,·,~ u( 

Wtild details, procea13es and 1n~thod:;c conrvr1nlng to the 1·~quirenwnt.s o( the 
standard code for Arc and fiait \VC'lrling in Jluilrllng C"onstnic:tion of tll<· 
.\1nerican \Vclrling Society. 

(c) Ope·rnt.or q1uilific<tti11n.~. All \Velding shall he done hy skill('d 
workmen who shall give satisfactory pl'oot' of their skill anti abilit>· 
\vith process to be used on the pl'o}losed work. 

1-.3-66 
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(cl) Q1utlific11tiuns rtnd i11:-;pt'<'li1111 rn111in'11,eut .... fut' t('t 0lili11y u1n'1·u­
tiuM u11<l opel'llturx. 1. The state building code provides that the in­
r\ustl'ial ro1nn1ission shall detern1ine necessary data, tests and other 
1·Yid<·nce l'CfJUired to pro\'e the 1nerits of 1natel'ials, tnethotls of con­
·"'tl'uction and devices use1\ in the construction, alte1·ation and equip­
n1ent of buildings or stL·uctures, and furthe1'1 in connection \Vith \veld­
ing, requires such \\'Ol'k to be done by skilled \Veldcrs \vho n:ust g-ive 
satisfaetol'y proof of their skill and ability. 

:!. In t_·onfonnance \\'ith these provisions, the following regulations 
are adopted and 1n·o1uulgated to apply to all \Vclding ope1·ations on 
buildings anrl structu1·es con1ing- v.:ithin the scope of the state building 
eorle. 

8. All \\'elding OJlerators {·111ployed as such in ex<~cutive \\'ot·k co,·~ 
~·l'f:'d by the \Visconsin state building code shall be previously 
11ualified by tests as prescribed hcn>i1t. These qualification tests shall 
be perforined under the super\·ision of an app1·ovetl testing laboratory· 
or con1n1ercial testing engineer \\'ho \\'ill certify to the industrial 
eo111mission that the opel'ator has passed the 11e1·s<>l'ihed qualification 
tl'sts . 

. t, The indust1·iul conuuission shall issue, to un~· operator \\'ho has 
suecf'gsfully passed the preserihC'd , qualification tests, a certificate 
lwul'ing the operntor's name, uddn.•s:; and siJ.{naturc, and the record of · 
the extent of his successful t1ualification testing. This ce1·tiflcate shall 
ren1ain in fo1·ce for one year provided the opPrator is engaged in 
\\·elding \\·ithout an interruption of n1ore than a consecutive n1onths' 
(luration, in which latter case the certificate shall auton1atically be­
co1ne void. The l'enewal of a certificate shall be granted only upon 
succes3ful con1pletion of ne\v qualification tests . 

. j, The procedure fo1· qualification of \\·elding operators shall be as 
:-::pecified in appendix D of the Code fo1· Arc and Gas \Velding in 
Building Construction, latest edition, as published by the American 
\\'elding Society. This consists essentially of tl'sts for the inaking of 
hath groov~ and fillet \\'elds in 4 positions each. One test is required 
for each position fo1· fillet \Velds, and fo1· groove welds one test for 
each position in 111aterial up to a11d including % inch thick shall be 
1ua<le in 1natt!rial ~:i inch thick, except that if the construction in­
volves welding of n1aterial o\·er ~.I, inch thick one test 'veld shall be 
n1arle for C'al'h position in 1natel'ial of the 111axirnun1 thickness to h(· 
used, but need not exceed one inch in thickness, if a test \Veld is made 
in the maximun1 or one inch thickness, no test weld is necessary in 
the ~8 inch thickness. 

f.i. All \velding shall be subject to examination by a competent 
inspector appl'oved by the industrial commission, 'vho shall cel'tif~· 
to the industrial commission that all \Veldlng has been completed in 
accordance \1,rith the approved plans and specifications and \\'ith th1~ 
1u·ovision of the Wisconsin state building code. The inethods and Jll'O· 

ct!dures of such inspection shall be in accordance with the fH·uvisions 
of Section 5 of the Code for Arc and Gas Welding in Building Con­
stl'uction, latest edition, as published by the American \VPldinK 
Society. 

7. The fo1m SB-13A "Certificate of Competency-\\'J•:Lli~:R" is 
issued pursuant to Ind 53.24 (9) (c) • 
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(10) PLATE GIRDl-:Us A~fl l<ULLt:o IH:A:\I,s. (a) l'roportiuuiug. Hh·t'tc.'tl 

and welded plate girders, cover-plated beams, and 1:ollcd hean1s shall 
in general be proportioned by the 1no111ent of inet·tia 01· gl'oss SC'C'tion. 
~o deduction shall be n1at!e for stantlarfl shop or fieltl 1·ivt!t holL>s in 
either flange, except that in special C'ases \\'here the reduction of th1· 
area of either flange by such l'ivet holes, exceeds 15'1~ of the gross 
flange area, the excess shall he deducted. If such 1nen1Lers contain 
other holes, as for bolts, pins, counterEunk rivt't!'I, or plug or slot 
welds, the full deduction for such hn!es shall he 1nade. The deduc­
tions thus applicable to either flange shall be n1a<le also for the oppo­
Rite flange if the corresponding holes are thel'l' JH'<'Rrnt. 

(b) JVeb. Plate girder \\·cbs shall have a thickness of not 1Pss 
than 1/170 of the unsupported <listance bet\vecn flanges. 

(c) Flanye.'l. The thickness of outstanding parts {lf flanges shall 
<>onform to the require1nents of 7 (c). 

L Each flange of welded plate girders should in general consist of a 
single plate rather than :! 01· 1no1·e plates superimposed. The sing-It· 
plate 1nay con1p1·ise a series of shorter plates, laid end to end and 
butt \\·clded at their junctions. 

:?. Unstiffened cover plates on rivete1l girders shall not cxcee<l 11101·e 
than 16 times the thickness of the thinnest outside plate beyond the 
outer row of rivets connecting then1 to the anglcR. The total cross­
sectional area of cover plates of dvetl~1l girders shall not exceed 
ill'.~ of the total flange area. 

S. If the girder is subjected to substantial fluctuations in loading-, 
:<:tilfeners, lateral plates or other appul'tenant 1natcrial shall not be 
\\'eided to the tension flange, except at points ,,·here the 1naxin1un1 
Range stress is less than half the allo,vahle. 

(d) Flange developn1ent. Rivets and \Velds connecting flange to 
\Veb, or cover plates to flange, shall be proportioned to resist thf' 
n1axilnnm horizontal shear at the plane in question, rcsultinl? fron1 
the bending forces on the girder. Additionally, rivets and \\'el<ls con­
necting flange to \Veb shall be proportioned to trans1nit any loads 
applied directly hl the flang-e. 

(e) Sti.~Tenl'r:i. Beat·ing stiffeners shall be place<l in pairs on the 
webs of plate girders at unfran1ed ends and at pointg of concentrated 
loads. Such stiffeners shall have a close bearing against the londerl 
tlunges, and shall extend us closely as JlOssible to the edge of the 
flange plates or ftange angles. They shall be designed as colu1nns 
subject to the provision of 4(a); assum.ing the C'olu1nn section to 
cotnprise the pair of stitfenel's and a centrally located strip of the 
\\'eb equal to not niore than ~5 tinu~s its thickness at interior stiffeners 
01· a strip equal to not n1ore than 12 times its thickness \\'hen the 
stiffeners are located at the end of the \\•eh. The colun111 length shall 
be taken as not less than % of the length of the stiffene1·s in com~ 

I 
puting the ratio 7 . Only that portion of the stiffener outside of 

the angle fillet or the fl.ange--to-\veb welds shall be considered effective 
in bearing. Angle bearing stiffeners shall not Le crilu pcd. 
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h 
If -t- is et1ual to or greatcl' than 70, intcrn1t1diate slilft•11t·ri:; .shall b1.· 

required at all points where v exccccls 
61,000,000 

-r~ ) , .. 
h = the clear depth bet\\'een Jlan•..:"cs, in inches. 
t = the thickness of the \veb, in inches. 
Y = the greatest unit shear in the pant•l, in pounds per square 

inch, under any condition of (•on1plete 01· partial loading. 
The cleal' distance het\veen inteL·n1ediate stiffeners, "'hen 
stiffeners are 1·equi1·l'J by the fore~oin,g-, shall not exce"'<l 
84 inches or that gi\'l'l\ by the fornnila 

11,000 t 
d = vv 
11 = the ch!a1· distance bot\\'Cen stiffeners, in inches·. 

l. Intern1ediate stiffeners n1ay be applied in pairs, one on each side 
1,f the \Veb, or if preferred, 1nay alternate on opposite side of the 'veb. 

2. Inter1nediate angle stiffeners niay ht' crin1ped ove1· the flange 
angles. Intermediate stiffeners f'1nployed to stay the \vcb plate against 
buckling, and not for the tl'ansfer of concentrated loa<ls fro1n flange 
to web, shall be of a section not less than that l'equircd by the formula 

I, = 0.00000016 H', in which 
H = Total depth of web. 
I. = .\lament of inertia of the stiffeners or stiffcnel' (fig-nred 

\\'ith a common axis at the centerline of "'eh for stiffeners 
in pairs and with the axis at the inh~rface bet,veen stiffener 
and \\·eh for single stiffeners). 

3. Rivets conneeting stiffeners to the girder \\'<:b shall be spaced nol 
over 8 times their dia1ncter, 01· 1nore closely if so required in order 
to transmit the stress due to roncentratL'd loads. 

(f) Ho·ri~untctl forces. The flanges of plate girders supporting 
cranes or other moving lands shall be proportioned to resist the hori­
zontal forces produced by such loads. 

(a) ll'eb cri1111li11y of beams. Tiollc<l hca1ns shall be so proportioned 
that the co111pressive stress at the \\'cb toe of the fillets, rcslliting 
from concentrated loads not supported by bearing stiffeners, shall not 
exceed the value of 24,000 pounds pet· square iach allo"•e<l in 4(a). 
The governing formulas shall be 

R 
For interior loads = not over 24,000 

t (N + 2kl 
I( 

For end reactions ------ = not over 24,000 
t (N + k) 

where 
R = concentrated interior load or end reaction in poun<l:i. 
t = thickness of web, in inches. 
N := length of bearing, in inches. 
k = clistance froiu oute1· fnee of flange to \Veb toe of fillet, in 

inches. 

1--:!-i'.iG 
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(11) CoLUl\IN BASES. (a) Loads. Pl'oper p.rovision shall be 1natle t(I 
transfer the column loa<ls, and n1on1ents if any, to the footings and 
foundations. 

(b) Alignment. Column bases shall be set level anrl to cotTect Ph•~ 
\'atiou \Vith full bearing on the inasonry. 

( c) Finishing. Colun1n bases shall be fini.5.hed to accord "·ith th1· 
follo\ving requiretnents: 

1. Rolled steel beal'ing plates, 2 inches or less in thickness, 1nay LH' 
used \vithout planing, provided a satisfactory contact beal'ing is 
obtained; rolled steel bearing plates, over 2 inches but not over 4 
inches in thickness, inay be straightened by pl'essing i er, if presses 
are not available, by planing on all bearing surfaces, to nbtain a sati;-;~ 
factory contact bearing; rolled steel bearing plates, o\'et• 4 inches in 
thickness, shall be planed on all bearing surfaces (except as noted 
under 3). 

2. Colu1n11 bases other than rolled steel bearing 1,1lates shall be 
planed on all bearing su1·faces (except as noted under 3), 

3. The botton1 surfaces of bearing plate;; and colu1nn bases "·hil'.h 
1·cst on 1nasonry foundations and al'e grouted to insul'e full bf•aring­
contact need not be planed. 

4. Ancho1· Bolts, Anchor bolts shall Le of suflicicnt sir.c and nun1Lcr 
to develop the con1puted stress. 

(12) SHOP l'.\IN1'JNU. (u) Shvp n1ttl • .-\.ftt·r inspection and approval 
and before leaving the shop, all steel \\'ol'k shall be thoroughly cleane<l, 
by effective ineans, of all loose 111ill scale, rust, spatter, slag or flux 
deposit, oil, dirt and other foreign inatte1·. Except. \vhere encased in 
concrete, and excepting edges and surface areas adjacent to ed.~cs, 
to be field \Velded, all steel \Vo1·k shall be given one coat of appro\·ed 
111etal pl'otection, applied thoroughly and evenly and 'vell \\'orked into 
the joints and other open spaces. A.II paint shall be applied to dry 
surfaces. 

(b) lnttcce~.-;ible pu-1·ts. Parts inaccessible aftt~I' assen1Lly shall he 
given 2 coats of shop paint, pl'efcraLly of ditfe1·ent colol's. 

(c) Contact su1·face.'1, Contact surfa<.'eS shall be cli~aned, by effecti,·e 
111eans, before asseu1bly, but not paintl~d. 

(d) Finished surfaces. 11,[achine-finishe<l surfaces shall be protected 
against corrosion by a suitable coating. 

(e) Su1"faces tu be field welded. Surfaces whil'h arc to Le \\'cldc<l 
afte1· erection shall, where }Jraeticable, not i·ecei\·e a shop coat of 
paint. If painted, such paint shall be ren1oved before fiel<l \\'el<lin;!, 
for a distance of at least 6 inches on either side of the joint. 

(13) ERECTION. (a) Brac·in.g. The fra1ne of all steel skeleton build­
ings shall be carried up true and plu1nh, and tc1npol'ary bracing 
shall be introduced wherever necessary to take eare of all loads to 
which the structure may be subjected, including erection equip111cnt, 
and the operation of sazne. Such bracing shall be left in place as long 
as may be i·equired for safety. 

1-~-56 
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(b) Bolting np. As erection progresses, the \\'Ork shall he securely 
bolted up or \velded to take care of all (lead load, wind and et·cction 
stresses. 

(c) Erection. .~tresst'H. \Vherever piles of n1aterial, erection equi11M 
lncnt 01· other loads are carried during erection, proper provision 
shall be made to take en.re of strPsses resulting from the sa1ne. 

(cl) Aliannient. No riveting- or \\'t'lding shall be done until the 
st1·ucture has been properly ali~ned. 

(e) Ri1.:eting, Rivets driven in the field shall be heated and dl'iven 
\•;ith the sa1ne care as those driven in the shop. 

(f) Tnrnetl bolts. lioles for tul·ncd bolts to be inserted in the fit•ld 
shall be rea1ned in the field. 

(g) Field p<dn tin,g. All field rh·ets and bolts, also nll sel'ious a bra· 
sions to the shop coat, shall be spot painted \Vith the 1naterial use<l 
for the shop coat, or an cqui\'alent, and all 1nncl and other fir111ly 
attachPd and objectionable fo1·C'ig:n 1nate1·i:ds :;hall he 1·rn1ovecl, before 
~enel'al field painting. 

1. Responsibility for this touch·up and ck·aning, as \\·ell as fol" 
general field painting, shall be allocated in accol'da1u·e ,.,.·ith ncceptec\ 
local practices and this allocation shall be set forth explicitly in the 
contract . 

(14) LIGHT G\t'GE STt-:EI. STltt"CTl'ltAL i\U::\llH·:Rs. (n) Scope. The re. 
quire1nents of this section shall apply to the df'sign of structural 
1ne1nbers fOl'tned of sheet 01· stl'i\) steel il•ss than ~/lfl inch thick and 
user\ fo1· loa1l calTyin~ purpo8cs in buildings and sb·nctul'es ,,·ithin the 
seope of this code. All such stl'uctural meinbe1·s shall be capable of 
suppot'ting all required loads \\·ithout exceeding the allo\vable unit 
stresses specified in this section and shall be designed in accordance 
\Vith reco~nizHd enginec1·ing tn·actice. 

(b) llfaterial. 1. Steel shall conform to the specifications of the 
A1ne1·ican Societv for Testin-r "{aterials for Light Gauge Structural 
Quality Flat Rolled Cal'bon Steel Serial Designation A~2-l5 and A·246. 
The ter1ns C, B and A use(l herein to designatr gradE's of steel refct· 
to the grades provided by those A.S.T.:\I. specifications. 

2. Steel of higher stl·ength than is covered by the above mentioned 
A.S.T.l\L snecifications inay he used at the unit strc8scs, herein spcci· 
fied for "other g:l'ades" of steel provided the design is based upon the 
minimn1n properties of those grades of steel as gua1·antced by the 
nianufacturer. When requested by the industrial conunission, the 
1nanufacturer shall furnish cel'tified data sho\ving the p1·operties of 
such grades of steel. 

(c) Balde desinri strc~sc.~. Allo1vable 11·or/.,-it1.g st·re.<;s, 1. Tension on 
the net section of tension 1ne1nbers, an<l tension and co1npression, f1o, 
on the extren1e fibers of fif'xural n1e1nbers shall not exceed the values 
specified in the follO\\·ing table except as othel"Vise provided in this 
,.;eC'tion. 

1-2-56 
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Grade of St.eel 

c ______ . ---- ---- -- ---------. . -. -. ---·- ---
B ••.••. - - - .. - -- ·- ------- - - - . . .. - --- .•. - • ·-
A ••••• -- - - - - - - -- • - .. -

M:inimum 
Yif:'ld Point 

Pound!! Per Sq. In. 

33 ,000 
30,000 
'.?.5,000 

Al\ownhle 
Working Str€'S8 

Pounda Per Sq. In. 

18,000 
16' 500 
13,500 

Other Grades Allowable Streu '-tinimum Yield Point Divided by 1.85 

2. Compression on unstitfened elements. Compression f,, in pounds 
pe1· square inch on fiat unstiffened elements, shall not exceed the 
values in accordance \vith the follo,ving formula: 

a. For \V/t not greater than 12, fe = fb 
h. For w/t greater than 1~ but not over 30 

f, = (1.67 f, - 5330] - (1/18) (f, - 8150) w/t 
c. For w/t over 30 but not over fiO 

f, = 12,600 - 148.5 (w/t) 

In the above formula w/t = Ratio of flat \vidth to thickness of an 
elc1nent. 

3. Allo\vable web shear. 
a. The maximum ave1·ag-e \\'Cb shear stress, v, in pounds per square 

inch on the gross area of a flat \\"eh shall not exceed the values in 
accordance with the follo\\·ing formula: 

64 000,000 ' ' f 
V = (hit)' \V1th a n1ax1mun1 of 2/3 b• 

In the above formula 
t = \Veb thickness 
h = clear distance behveen flanges 
fi. = allo\vable \Vorking stress as specified in ( c). 

b. \Vhere the \\"eh consists of 2 or n1ore sheets, each sheet sha!I 
be considered as a separate n1ember carryin; its sharP. of the stres5. 
If, in such cases, the sheets are joined to:;ether by continuous \\'elds 
or by l'O\\'S of spot \velds parallel to the flanges, ''h" shall be the 
vertical distance bet\veen the ro\vs of \\'chis or bet,veen a row of 
\\•elds and the flange, \Vhichever is the gr<'ater, (rnther than the 
distance bet\\·een flanges) provided the lon~itudinal spacing of \\"elds 
along each ro\v of \velds does not exceed h/3. 

(ti) Maximum slenderness ratio, 1. The maximum allowable ratio 
L 

f of unsupported length, L, to radius of gyration, r, of compression 

inembers shall be as follows: 
a. Columns, and other prin1ary compl'ession n1c1ubers ------- 120 
b. Load-bearing studs ------------------------------------- 160 
c. Secondary members ------------------------------------- 200 
Ul11torr1 1-2-56: er. (B) (d)(7.) Register. October, 1!157, No. 22, eft. 
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Ind 53.25 Steel joist construction. (1) DEFINITION. Steel joist con· 
struction shall consist of decks or top slabs defined in section Ind 
53.25 (7), supported by separate steel members referred to as steel 
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joistzr. Any steel member suitable for supporting floorcJ and roofs be· 
tween the main supporting girders, trusses, bca1ns, or \Valls '''hen 
used as hereinafter stipulate:! shall be kno\\'ll as a 11stccl Joist". Such 
steel joists may be made of hot or cold formed sections, strip or sheet 
steel, riveted or welded together, or by expanding. 

(2) LI~IITS OP SPAN AND SPACING. The span of steel joists shall 
not exceed 24 times the depth of the steel portion of the steel joist. 
The span of open web steel joists shall not exceed 550 times the least 
radius of gyration of the top chord around· a vertical axis, and in case 
the top chord consists of a flat top section continuous \Vith a center 
web, the radius of gyration of the top plate alone shall be taken. 

(a) The spacing of steel joists shall not exceed 24 inches on centers 
for floors nor 30 inches on centers for roofs, except when used to 
support steel or wood roof decks. In no case shall the spacing exceed 
the safe span of the top slab, deck, or flooring over the said joists. 

(b) Where these spans or spacings are exceeded the requirements 
for steel joist construction shall not apply, but the steel 111embers shall 
be designed in accordance \\•ith the requirements of section Ind 53.24. 

(3) MATERIALS. All steel used shall conform to the "Standard Spe<­
ifications for Steel for Bridges and Buildings" (A.S.T.~f. Serial 
Designation: A 7-39). All steel joists shall receive one '"oat of asphalt 
base paint applied by dipping or spraying, or an equivalent protectivP 
coverin~, before leaving the shop. 

(4) DESIGN OF STEEL JOISTS. An open web steel joist built up of 
bars or other sections, or one fabricated by expanding a rolled section, 
shall be designed as a truss. The compressive sti·ess in chord members 
and diagonals of the joist !'>hall not exceed those given in section Ind 
53.24, for main inen1bers. The tensile stress shall not exceed 18000 
pounds per square inch in any me1nber. The minin1um shear to be 
used in designing the web m<'mbe1·s at any point in an open \\'eh steel 
joist shaU not be less than 50'/6 of the required n1aximum end re­
action for such steel joist. 

(a) A solid web steel joist shall be designed as a beam in accord­
ance \\"ith the requirements of section Ind 53.24, except that the basic 
workin,3' stress shall not exceed 18000 pounds per square inch. 

(b) In the completed structure, the top chords of open web steel 
joists or the top flan~es of solid web steel joists may be considered as 
being stayed laterally \Vhen the deck or top slab over the steel joists 
complies with the provisions of section Ind 53.25 (7), 

(c) All joints and connections of an open \Veb steel joist shall be 
capable of \Vithstanding a load at least 3 times the designed load and 
s~all be sufficiently rugged to resist the stresses incident to transpor­
tation and erection when handled in a reasonable manner. 

(d) AH elements of an open \veb joist shall have their lines of 
center of gravity meet at a point if practicablej if not, stresses aris­
ing from eccentricity shall be included with other stresses in designing 
these elements. 

(e) Ends of steel joists shall be designed to resist the bending 
produced b_y the eccentricity of the reaction at the support. 

(5) ERECTION. The ends of steel joists shall extend a distance of at 
least 4 inches onto masonry or reinforced concrete supports and at 
least 21h inches on steel supports. Every third steel joist on conc1·ete 
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or masonry supports shall be anchored thereto \Vith an anchor equiva· 
lent to a % inch round. The ends of alt steel joL..;ts supported on 
masonry \Valls shall be bedded in n1ortar. All :;;tcel joists ."ttfiportf.'I\ 
0!1 steel beams shall be secured thereto \Vith an an<:hor n1ade of not 
less than a 3/16 inch bar fastened over the flanges of the supportin1t 
bean1s. 

(a) During the construction period, rare shall be exercised to lJrf-!­
vent excessive concentrated or n1ovin~ loads. The construction con­
tractor shall provide for adequate dist1·ibution of such loads so that 
the carrying capacity of any steel joist is not l'xcc~ded <lul'ing that 
period. \Vhen erected and bridged, the total concentrated load 011 anr 
one steel joist shall not exceed 800 pounds and in the case of open 
web steel joists, such concentrated load shall not he imposed bet\veen 
panel points. 

(6) BRIDGING. As soon as steel joists have been <.'rccted, bridging 
shall be installed between the1n before the apprication of 1..·onstruction 
loads. This bridging shall be adequp.te to safely su1>port the top 
chol'ds or flanges against lateral n1ovemer.t durin~ the construction 
period and shall hold the steel joists in a verti<:al plane Jlassing­
through the bearings. The steel joists at the l'nds of panel:; shall he 
braced laterally by anchors 01· ties at each line of bridging. If diag-o­
nal bridging is used in which all diagonal n1cn1hers \\"ill 1·c;;;ist on!\' 
tension, they shall not he less than 3/ lH inch l'otl, anti thc~st• <lia~onaJ~-. 
shall be supplemented by a continuous stl'ut adequately attached to 
the top chords or flanges of all steel joists so hl·id.l{ed. Thi:-; top strut 
shall be equivalent as a Stl'Ut to a 1 ~ inch i·ound StC'e\ har. Jf diU.l..("Olllll 

members al·e used \\'hich at·e capahle of resisting both tl•nsion and 
contpression, the top st1·nt 1nay be 01nitted. In case hl'idg-ing- in th1.· 
forn1 of horizontally placed bea1n Ol' angle sections is provhled 1 it 
n1ust be so connected to the steel joists that it \\•ill suppo1't the top 
chords or flanges against lateral n1oven1e1.1t and hold the steel joist:-: 
in a vertical plane. Foul'teen gauge \Vire tliagonals shall he usc1l to 
secure the bottom chords 01· flanges at each line of bridging of this 
type. Wire n1ay be omitted "'hen bridging which l'estrains both toll 
and bottom chords 01· flanges is use<l. 'Vhen the spacing of steel joists 
exceeds 30 inches on centers in roofs, sag rods 1nay he used in lieu 
of any of the above types of bridging. Rows of bridging shull be not 
more than 7 feet apart, 01· n1ore than 7 feet from supports. 

(7) DECKS AND TOP SLABS. Decks 01· top slabs 0\'l'l' steel joi::;t.s Illa\' 

be of concrete or gypsun1 poured on n1etal lath ccntel'ing attache;l 
to the top chords or flanges of steel joists as required else\vhere ill 
this section Ol' on ren1ovahle cenh•1·ing (ll'OVidccl tlH! top ('hol'tls 0 1· 

tlanges of the steel joists are properly stayed by the conc1·et(' 01· 

gypsun1 slab. Other equally suitable pern1ant!nt <.'entel'ing 1nay he 
used, pl'ovided it is substantially attached to the top cho1·ds or f1an~e:-: 
as requil'ed elsewhere in this se1..•tion and 1n·o\'i1led these uttachnicnts 
(or the centering itself) are secut·ely anchored into the concrete 01· 

gypsum slab. Precast concrete or precast gypsun1 slabs "·hen secu!'ely 
attached to the top chords or flan'.{cs and anchored thereto and 
brought to a firm beal'ing, ,,·ood declts as stipulated bclo"·· and t·nr~ 
rugated or other steel roof d~cks sccu1·cly ancho1·ed to the top chords 
or flanges may be used ove1· steel joists. A.ny attachn1ent or pai 1· of 
attachments when applie<) shall he c•apahle of stayin~ the top cho1'fl 
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oe tiange laterally in both J.ircctions an<l in the t'ase ut' open \\'1.:h 
steel joists, shall be spaced not farther apart than the panel point 
.-.pacing. Decks or top slabs ove1· steel joists shall not be assumed to 
carry any part of the compression stress in the steel joist. 

(a) Flat \VOOd decks of single thickne.<Js of une in<'h non1inal 1nate-
1·ial shall not- have a span of n101·e than :!O inch<~s for l\oors, or 30 
inches for roofs. All such decks shall he St.'CUl'ely fastened to the \\·oc)(I 
11ailer strips. 

(b) Poured structural slabs of concrete, gypsuu1 01· other sitnila1· 
n1aterial shall not be less than ~ inches thick. They shall be poured 
upon :;8 inch ribbed n1etal lath "·eighing- 11nt less than 4 pounds pe1· 
.::;quare yard for spans not exceeding 2·1 inches and upon 3 ·j inch rib 
lath \Veighing not less than 4.G pound::; pct• square yal'fl for spans not 
1~xceedinrr 30 inches. Other niaterial equally suitable as a form or 
centel'ing for casting concrete 01· gypsu1n slabs 1nay he used in placf· 
of rib lath. Rib lath or other cente1·ing \\'hich l'l!!llains i11 plaet! shall 
he substantially attached to the top chord 01· flange of each steel 
joist at intervals of not over 8 inches. Such slabs shall be reinforced 
with mesh or rods, in addition to the rib lath, except that \Vhen slabs 
~l'e to be covei·ed \\•ith a \\'ood strip top floo1" the rib lath or centerin~ 
1nay, if adequate, serve also as the reinfo1·cc1ucut-. 

(c) Any material used as centering for the top slab shall be in­
stalled so as not to exc1·t an undue lat(•J'al pull on the top chot'rls or 
flanges of the steel joists. 

Ind 53.26 Wrought iron. ( L) The ret1uin.~n1ents for 1h-'sign, fabrica­
tion and el'ection of steel for buildings and st.ructu1·es unde1· section 
Ind 53.24 shall apply to wrought iron, except that the follo\\•ing' 
stl'esses in pounds lH~l' square inch shall not be exceeded: 

(a) Ttnsion on ntt Sl'ction -----··-----··---------------- 12,00U 
(b) Con1prcssion, on short lengths or \\'here lateral rlefll•c-

tion is pn·\·cntetl --·--------------··--------------· 10,000 
un !-.\ ross section of 1..•olun1ns 

/, 
l~,ouu - Ho -··· 

in which L = length in inches 
r = radius of gyration in inches 

(c) Bt'Jltling. On extre111c fih1·1..·s if lateral dvflr!ctio11 is pre-
vented ------------- -------·---------------------- 12,0UO 

(2) \Vrought iron shall confonn to the Standard Specifications for 
Hefincd 'Vrought Iron Plates, Serial Ilcsignation _.\42-18. 

lnd 53.27 Cast iron. (1) The fullo\\·ing unit stl'csses in pounds JH:'I' 

square inch shall not be exceetll'd in ('a.st. i 1·nn; 

(a) Tension on net section __________ ------------------ o 
(b) Coinpression, on short le11gths 01· \\'here lateral deflec-

tion is prevented ----------·---------------------- 10,0011 
on gross settiou of colu111ns 

L 
10,UIJO - 407 

iu which L = length in inches 
,. = !'adius of J;Cyratiou iu iut·hes 
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(c) Tension in the extren1~ fibre if lateral deflection is pre-
vented ___________ ----------------- --- -- ------- __ a,ouo 

(2) The material and \VOrkntanship of cast iron· tnen1bers shall he 
equal in all respects to that described in the An1erican Society for 
Testing l\laterials Specifications for G1·ay-lron Cnstincis, Serial Des­
ignation A48-29. 

(3) All columns 1·esting on, or supporting, other columns shall have 
their ends n1achine faced to a plane surface perpendicular to the axis. 

Ind 53.28 Wood construction, (1) Quality of material. The quality 
and design of all wood used in the construction of nil buildings and 
structures or parts thereof, shall confor1n to the minhnum standards 
under this section. 

(a) All members shall be so framed, anchol'cd, tied and bl'aced 
together as to develop the maxin1um strength and rigidity necessary 
for the purpose for which they are used. No member shall be stressed 
in excess of the strength of its details and connections. 

(b) AU wood structural members shall be of sufficient quality, size 
and strength, as to carry their imposed loads safely and \Vithout ex· 
ceeding the allo\vable \\'orking stresses as specified in this section. 

(c) The requirements stated are a minimum standard and appi)' 
primarily to conventional types of construction. 

(d) The substitution of n1aterials other than those called for in the 
code will be permitted \Vhen sho,vn by an approved authol'ity to he 
equal to or better than those specified. 

(e) Workmanship in fabrication, p1·cparation, installation, joining 
of \vood members and the connectors and mechanical deYices for the 
fastening thereof, shall confot'Jn thruughout to good engineering 
pl'actice, 

(f) \Vhere \Vood is used in parts of a building or structure habitu­
ally exposed to moisture, a1nple ventilation or sufficient presen·ative 
treatn1ent, or both, shall be provided. 

(2) Allo\vable 'vorking stresses. In the design of \\"ood structural 
members and the construction of structures of \\'ood, the follo,,·ing 
unit stresses in pound~ per :;quarc inch shall not Le exceeded. 

(a) Stresses that exceed those given in the follo\\·ing table for the 
lo\\"Cst grade of any species shall be used only \\'hen the higher grade 
of that species is identified by the grade nu\rk or a certificate of 
inspection issued hy a recognized lun1bcr grading or inspection agency. 
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ALLOWABLE WORKIJliG STRESS&.'\ t'OR WOOD ___ ..,_ ---------

:-:j11 ... -i.,,. 

ASH, 
WHITt: 

BEECH 

Commt>rcial Grad<:' 

2Hi0 =- f (iradt· 
1900 :; r (:rudt· 
1700 = r thad .. 
14f10 :;< r t;r11.d•· 
1300 :: f Gradt· 

2150 f Grad•· 
1900 f (irudo· 
1700 f Urud•· 
1450 f Grad1· 

-------·-----------
BIRCH 2150 = f Gnd•· 

1900 ;; f Grad•· 
170t; = t Grad•· 
1450 =- f Grad .. 

CHt~STNUT I 1450 = f Grad•· 
1200 = r Grad•' 
1075 :;re Gmd .. 

CYPRF.SS, 11700 :;:. f Grad•· 
SOUTHER!'J 1300 ~ { Gradt· 

1450 = e (:r11.d•· 
1200 ;r c Grad._. 

DOUGLAS 
FIR­
COAST 
Jtt-:GIO~ 

D••n>W> S•·l•'i·t Stn.wtur:il 
Sel~«·t :->tru•·tur"I 
15CO f Jndu.'itrial 
1200 f Jndu."!.lrial 

D('nse $t-lect :-:1 CU<'\ ur"\ 
Select .Strut•turnl 
Denat- Con"t ru<·I io" 
Corustru"ti,,u 
Standard 

J & I' 
J & l'-B&S 
J & I'· B.~S 
J & 1'-B&S 
B&S 

J & I' 
J & l'-H&S 
J & 1'-B&S 
J & l'-B&S 

-- --
J & J• 
J & I' U&S 
J & I' B&S 
J & I' H&S 

J & ]' 
J & I' B&S 
1' & T 
--
.J & i'-H&S 
J & I' B&S 
l' & T 
1'& 'J' 
--- --
LF 
LI-' 
I. F 
I. F 

J & I' 
J & I' 
J & I' 
J & I' 
J & I' 

Allowablt> Cnit. Strf!lllKlB in Pounds Pf'r S11uart'! Im·h 

Hult•ll l'11dt•r 
\\'hi~·h Gradt-d 

Na1 ional Hardwood 
J.umlwr Alll!o<'iation 

-- - -------
National Hardwood 
l.uml><·r AS."l<Wiutinu 

- --
="ati•>n;tl llardwood 
Lumlu·r A>lliu<"iatiun 

:-latiunal Jlardwuud 
J.uml.,·r As."\ociatio11 

Natioual Hardwood 
1.um! .. ·r A"-~wi<>tion 

T .. nsion and 
t<:J<treme 
Fih .. r in 
B··ndin~ 

l,9f10 
l.7UU 
I. r,,,o 
1,3110 
I, 150 

1,9HI 
1, 7UCI 
1.5!",!) 
1,300 
--- - --- -

1,9;)0 
I,71m 
l ,f)i">U 
1.:wu 
l ,30U ' 
1.1011 i 
-- - I 

1, ;,;;o i 1.1:·.o 

- --1 W«st ('om<I l.umht·r l. 9;,h 
Insp•·•·liou Bun·au I .70U 

1,:l50 
I, too 

1,9;,o 
1,700 
1,tlllif 
1.ar.o 
l·.IOH 

:O.faximum 
llorizo11tal 

ShN.r 

130 
I:IO 
!:la 
110 
ll!) 

1:w 
Uhl 
l:lU 
lJO 
- -

130 
i:'io 
1:iu 
110 

110 
lll! 

t:il! 
11u 

1:!11 
1:!~· 
1:!11 
y;, 

l:!O 
l:!U 
l:!O 
l:!H 
!t:. 

Compr~ion 
p,.qwndicul11.r 

tu 
t.irain 

:,;,t; 

:,;,11 

;,;;0 

:1:!-"· 

:i:!:. 

.uu 
:J7;; 
:ii">U 
:i:.u 

llh 
:17;, 
llto 
:1;,u 
:1:,0 

Comprt'8..'lion 
l'arall••I 

to 
<:r11.i11 

l ,f,;>O 
l,4(JU 
1.200 
1,0;.u 

~r,o 

I .~z~ 
1,.l•a 
1.22:, 
1,050 

. ,,,,, 

.:17;, 

.12:-. 

.o:.o 
_o;:, 
x.;u 
y7;, 

I. :!70> 
1.u2:, 
1.:u1u 
1,07;", 

I. IOll 
1 :um 
I. IOU 

90!1 

l. :,uu 
1.~00 
l. ~Ull 
1, IUI! 

~11111 

,) • 
llodulu.~ 

of 
t-:111. .. 1it-it~: 

I •. i•Ul,,IOO 

.ti410,Ct111 

1,,;uo.000 

I. ·~oo. OCJU 

.:!00,1)~10 

l .»11'1, Ullll 

::; ,,, 
(') 
0 
'./. 

"' z 
;... -
~ -z -"' ...i 

s: 
< 
"" ~ 
c 

"' 

~ 
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DOUGLA:o' 
FJU~ 
COAST 
Rf<:GI0'.\1 
Coricimwd 

OOULGAS 
FIR­
INLAND 
REGIOJ\i 

ELM, ROCA 

GUM, 
BLACK & 
Rl-;D 

llt;?\.fLOCJ~. 
EASTl-:H'.'-.: 

ALLOWABLE WORKJl\G STl:E.~SES FOR WOOD-Continued 

r-~=o=o .. c 

1, Cuumwn·ial Urad•• 

-1-----------
Dl"llSll S(•tf'et !-'trut·tunt.I 
Sele<"t Stru<'lural 
Dtonse Constr:.i.-tio11 
Con.st ruction 

D<>nJW Sdect Structural 
S<-leet Stru('I ural 
Dens(· Construt•tion 
COl181 ru('t ion 

Sele<":t Stru1•tural 
Stru<'tund 
C'A•mmon !'itru•·turnl 
Scl~ct St.ruetural 
Stru.-tural 
Common StnJ<'tural 

2150 r r Gradt· 
1900 "' f Grad•· 
1100 = r Gr.id •. 
1450 :: r Grad<· 
15511 = 1· Gr-.i.do· 
1450 = (' Grad1-
1200 -= c Grad1, 

\ 11011=-r·c~-r-~d.-:-
1450 = f Grad1· 
1200 = r Gno1d•· 
1075 = .. Grad•· 

St'h·1•t !'ii fU<·I Ural 
Primt• Slruo·rural 
C'ommon Strurtur;1I 
(ltility Stri.wtural 
SclPCt :->1r1 .. wtur:il 

Il&S 
B&S 
Jl&S 
ll&S 

l'&T 
l'&T 
J'&T 
l'&T 

J & I' i 

J & I' I 
f.t !;. i 

::t::: 'i 

.I & I' 
J .~, I'- H,\-:-\ I 
JS.: l' H.;;.~· 
J & l'·B,>.,s 
I'& T 
I'& T ' 
J'&T ! 

I 
J ·"' 1· I J & I' J:,\.s 

:. % ~~ '"'" I 
J & I'- B&S 
J & I' 
.J& I' 
J & 1· I ,.".,. I 

ltult"!I llnd .. r 
'\'hi(•h Gr,.do-d 

Allowahlt• Unit Sttf'O:!So'S in Pound• l't>r Squaro~ In'°h ---------- ---·----1·--·--Comprpssion l~omµrP118ion :Modulwt 

Horizontal tu to Jo;lwiti<"il:!-' 

1't-nsion and 
J.;xtrf'IDt• 
J.'ihf>r in 
B~11ding-

M•ximum IPerJ•endi•-ularl l':.u-.i.114•1 uf 

Shear Gf'll.in Grain 
-1 I -----· ----- __ , _____ ----

v.·,-:-;t .. rn l'in•· 
Allf"Wiutio11 

'.'\mi•>r<al llar<i"·''"d 
L1molwr A"'""'·i;111nn 

'.'-.!ati<>tta) Hurdwrn>d 
l.um! .. ·r AM>ltwiatiun 

~orl h•·rn llo•ml<wk & 
ll;tniwnod l\lanu· 
fa•·!;,1···r>< A1<1<n. 

1,950 
I, 7CO 
1.600 
1.a:,u 

l ,9i>U 
1,700 
1 ,:1;:.o 
1.100 

J ,!J!)() 

1.100 
1,aou 

l,950 
1,700 
1,5;,o 
1,300 

1. :,~.o 
1 ' :J 11< ~ 
J .IOU 

1.:.?00 
l,11>H 
l,OHU 

:;;,o 

1211 
120 
120 
1211 

120 
t:rn 
120 
l:!O 
·-
13U ... 
~:. 

I 
130 
1:10 
130 
!10 

llH 
1111 
110 

7;, 
;",!', 
:;;, 
5;-, 

.f.10 
:17;; 
410 
350 

410 
371· 
.,\JO 
3;,11 

-U4• 
:ti;u 
a-10 
1lt• 
:11;0 
:1.;11 

I 
f)'ij! 

I - ------ -
I 

1-
:12:. 

I ----:1:!-" 

I 
I --

I 1.400 
l,Sto 
I, lt10 

9UO 

1.51111 
1 •. um 
I ,:loo 
I, JOO 

. ---- . -- . - ·--~ 

I ,57.'1 1,600.0UO 
l ,;lf,;1 1,500,0HO 
1.12;, 1.r.00.000 

I 
1,;;7;, I.tioo.r;1m 
1,250 1.r.:io,000 
1.12:. 1.r.ou.ouo -·-- .. -· -·--
1,57:"· 

I 
1,:17;, 
1.22;. l.:l•11J.!ll)O 
1.02r. 
1.4011 

' 1,ao11 
! ) ,07;, 

l. lUO 
9;,u 1.:!UO.Ull'I 
Kllll 
~7.i 

.... -. 

I 
700 I. J 1h,. no•1 
1;1:0 
;,;-,u 
77;, 

"' ... 

-z 
0 
c:: 
"' "' ~ -:.. 
r 
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;::: 
;::: -"' "' 
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ALLOWABLE WOl!Kl1'G STRE~SES FOR WOOD-Continued 

-·---- -- ·----·· 
Al!owabh• I1nit Strt'llS<'!< in Pnu11d11 l'•·r Xquar<~ ln«h 

-- ------ ----·-- --------- ----- -
l~ul•"' \ 1 nd"r I T1·11~ion and Compr<'i;s;on Comprl'S-~ion :\lodu!u,o 

Sp1..'<'i•·H I Coumwrdal C.rad1· / \Vhieh (irad,•d t;x1r1·mt> Maximum l't-rpPndi,·ular l'aralh•I of 
f'iht·r in Horizontal to lo Elu11tfrity 
U1·ndin11: Sht•ar Grain (irain 

Hl':MLOCK, I ltillO = fS1·lt'<'I ~1fU('1ural J& I' \\'o>St Co:isl Bun•au --·-1.-4r.,;;---·· -·- 91t -- ----:!:!;) 1.ClllO ~ 
W~.ST 14!'ill = f No. I J & l'-H&S of Lumb .. r Grad•'fl & t .:wu 9H a:!;, 975 1,400,000 
COAST 1100 = ! No.:.! J & I' h1.<1J)t'<'tion l.liOU 1'40 :t2;; 77f• C/'l 

No.l llt·mlockTimlwrl' l'&T ·--- -·-·· __ 1_:~00 -----· g 
HICKOHY I :?J!'10 = f Grad+· J & l'-B&S Nation:ll Ilardwuo<! I .~1;,a 1:10 l .flf>O Z 

19110 " f <lrado· J ~ 1'-B&S 1.umi,..r AN.'IO<"ia1iun I. 'jOu t:lo l);,!f I _.ioo ~ 
I'iou=f<:rad.. J,1,,J•-n.1;.:.: 1.:,:,0 1ao l.:!:!f• l.i'\IJO,t•r.•1 :--' 
1;,;,11 " ,. Grad<· I' ,'i: T 1.4\IU L: 
14:,u = ,. Cr..,d•· I'.'\.: T I 1.:1t1o ., 
1a2:, = ,. Grado· I'&. T __ i l .:!t:o C 

I.ARCH I s •. 1 .... 1 :.:trU<'tural J& I' \\',•sl•·rn l'im· 1.9:.o 1:11; tlu I 1.:.7;, ;;: 
Stru1·tural J&I' Ass<.,·iati•m J.7Ul• 110 :17;, I 1.:1ou 
('ommon S1ru1·1ural J & I' J,:100 JIU ::;,u i' 1.:!UI! '% 
S1•lo«·1 SlrUl"IUroi.l I'"'']' I no l,ii'i!. 1 •. )•Jl),\IO\) 
!'\trur•ural I' & T :17:; I 1.:IOo :n 

"' 

Comnwn StrU•"lural I' & T :15\J I ,:!OU ..., -- - ~ 

~Al'l.E. :!t:.o = r <;rado· J & ,. ·1 N«ti"rnLl tlard'"",.j l.~:.o I 130 I 1.riz~ ;.... 
~ llAH.H 1900 = f Grad" J & l'·B&:.: l.umln·r A><.•«l<'ia1ion 1.700 I J:lH I t,::1,., ~ 

1700 = f Gmdt· J & J>-B&S l J>f>CI 1:JH 5f;fl I.:!:!£• I 
Y 145!1 = f Grad.. J ,\: l'-H6.::.: 1 300 110 t ,02.. < 

I 
1;,;,11::. ,. Grad•· !' ,1.:T I . 1.404• l.tj!J1),liU•i ~ 
14;,u = ,. Grad.. I' & T t .:rno 
12(111 = "c;rad" I' .'i:. 1' I l.07.» ~ -- I - 0 OAK, 2150 ::: f Crad1· J & I' ;-.J;,tiorml Har1h.uu1J ! ,9,-,0 1:J<1 1.400 0 

Rio;D& 11900:.{Crad•· J&l'B,\::.: l.umh,.r . .\~:«><'ia1ion 1.700 1:1u :).-,u l.:!~~1 . :"". 
:::; \VlllTE l<OO=f<;rad•· ,,. .J&l'H&~ 1.:;r,o 1:'10 1.h~;, _ = I 14f>O "r<:r.t.d•· . J,'i:. I' H.\:.·:0-: 1.:1u11 110 9:.o l.'> 1 1''· 1 ~"' = lt:'IO'J:f<lrar:I•· B&S t.IfiU llH I ~;,(1 e: 1:12:, = ,. Crad1· I' .'i:. T ' I .:!OU 
::i 1200 .:: ,. (;md.. I' & T I .O'i!'. 
2':i,... IOifi ; c· (irad•· I' & T 97;, 
::":ll --····- __ I_ . .. . --
0'(' PINB. I l'rimj•.Slrtl<'lur;ol J & J• I ;-.:,,r1h.-rn ll•·mlowk& J 110 I fOi; SOC: 
g,,., NOR\\'AY CommonS1ruc-turoal J&J• 1·11ardwood:<.I>uiu- l.OtlO, 1;;, :1'.!.-. :11 11 l,:!Htl,i":" ?O 
~,,.. lltilitvS1rn<"t•tr>t.I ____ J~ farl>ir<·r~~-=-~---·-· ·--· _ .-;_;,_,, __ .[___ 1;:, ·"·' -' 
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ALLOWABLE WORKING STRESSES •'OR WOOD-COntinued 

Speci .... ('.omm .. rdal Grad•• 

l'INE, I Dem~e Structural Kl> KD 
SOUTHERN Denae Structural';":! KD 

Denae Structund 65 KD 
Dense Struet.ural 58 KD 
No. 1 Dcmee KD 
No. l KO 
No. 2 DPnse KD 
No. 2 KD 
Dense S1ructural Hti 
Dense Structural 7:! 
Dense StruC'tural 6f; 
Dense Structural Sx 
No. l Df<'ntw 
No. 1 
No. 2 Dense 
No. 2 
Dense Stru<"tural R1; 
Dc.>nse Sttu<'tural 7:! 
Dense Structural ti5 
Dense Structurnl 5X 
No. 1 D1•nse SH. 
No. l SR 
No.!? D1~rw. SR 
No. 2 SH. 
DeMe Struclural !'10 
Dense Sttui"tural 7:! 
Dense .Structural i;;, 
Dense .Structural [,i-; 
No. I O;•mJc SR 
No. 1 Sit 

:!" thick only 
2" thick only 
:!" thkk only 
2" thick only 
2" thick only 
:!" thick only 

~:: ~~:~~ ~~:~ 
:.!" thit-k only 

~:: ~~:~~ ~~:~ 
:.!" thick only 
:!" thiC'k only 
:!" thick only 
:!'' thkk onlv 
:.!" thirk only 
;)" & 4" thick 
!!" & -!." thirk 
:!" & 4" thirk 
:t" & 4" thick 
:!" & 4" thfrk 
:J" & 4" thick 
:J'' & 4" thi<'k 
:l'' & 4" thi<-k 
;," thick & UI' 
!",''thick & u11 
[>' thi,·k & up 
;," thirk & u11 
;," thirk & U)' 

:>' thirk ,-.:; up 
.",'' I hkk & up 
."·" thi1•k & UI• 

!'.'.- :;f::: :~~:: 
1":111 .. & 1j·~,, 

-----·- -------. 

lh rk 
lh ··k 
~h 1·k 

I 
Allowable Unit Str~ in Pounda p, 

H:ul<>e Under T~n11ion and Compres.I 
Which Grad.>d Extreme Maximum Pf!rpendicu 

'er Square Inch 

;on I Compression 
War P11rallel 

Fibf.r in Horizontal to 
BPndlng Shear Grain 

Soul hern Pint> 2, 700 150 
ln~J1N•tion Burt•au 2,250 135 

2,000 120 
1.850 110 
1.85-0 120 
I 600 120 
l :mlO llO 
1.3!'.0 110 
:! • 1;00 t:ir. 
2,100 I 12() 
1.800 : J 10 
l ,tWll 95 
l ,t>OO 110 
1.350 110 
1,250 95 
1,100 i 95 
2,600 1~~5 
2.100 120 
1,Roo no I 
1,600 95 

Sou1J1,.rn Pi1w l ,foOO 110 
J1111p .. •·tion Burt-<uJ 1.350 110 

1,250 95 I 
1.100 95 
2.150 135 I 
1.llOO 120 
1,600 110 
I .<<;" O<: 

•• Grain 

2.000 
1.ROO 
1,600 
1,500 
1.fiOO 
l ,3SO 
1.200 
1,000 
2.IJOO 
1,6011 
1,450 
1,300 
1.400 
1.2co 

900 
KOO 

:!,Ooo 
1,600 
l ,4i1tJ 
1,300 
1,600 
1.350 

900 
800 

1,600 
l ,4CO 
l,:?50 
1,201) 
1,350 
1.200 No. 2 lh·n:Je SH 

No. 2 SR 
lnduslrinl R6 K f) 
Industrial 72 KI> 
Industrial 1;5 K D 
lndus1rial LX KD l".11 4 "& l\:/'lhirk. 1.tiOO 110. 360 

900 
KOO 

1, 750 
l ,500 
I .-I.OU 
1.2!",(J 

Moduill9 ., 
J.;Ja.t.iclty 

l,-;'ti0,000 

l. 7~0. 000 

"' .. 

z 
0 
c: 
"' '"" ~ 
;... 
t"' 

Cl 
0 
;:: 
;:: 
00 
"' -0 
z 
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ALLOWABLE WOl!KIMi STRESSES ~'OR WOOD (Continued) 

=-==--==.-- =----.: -==-==--=o 
Allowalih· Unit S!rl'llSl'd in l'ounds Pt•r !-:<1uaro• Inch 

S1•..c-i .. ~ 

PINK, 
scn:THt:ttN 
-f'ontinu.-d 

REIJ Cf:llAH, 
~'ES'rr:H~ 

ni.;n,Yoon 

s1·u.t·cr;. 
KASTER.'.\ 

I '0111uu·rc·ial tOrud•• 

Indu111 rial .'10 KI> 
lri.dustri:ol xi; 
Industrial 7:! 
Industrial i;;, 
Indm•trial f•l• 
l11duatrild r.o 

:'i'.tru<"tur;d 

D1·nSt+ XtrU«tur;il 
J-l1·an S1rul•tun1.I 
D.·mw S1 ru!"I uritl 
th·art St ruc·tur~d 

14;,o 
1:100 
l:!OO ::: 

f Struc·l~ral 
f StruNurul 
( Struc-tural 

l'', l!-.i"& 11·z"thi1·k 
1", lJ;l"& ll~"tlii<·k 
I", I !4" &. 11.i" thi1·k 
I" 1~··•&J1/"thirk[ 
I'< JI.:" & l'~" thit-k[ 
l". l\i". l', ........ ,

1 

J & J• H &. ~ 
J & I' H ,o;: ~ 
I'& T 
I'& T 

J & I' 
J & ]• 
J & I' 

Hui•.,. I 'ndo•r 
\\:hi•·h Grad•-d 

Southt-rn Pint-
Inspection Bur.,au I 

\\·,.,;~ .1·,iast l.umht·~--1 
nu·u,, A."""· 1 ·l ·-'l 

( "aliforui.1 ftt·dwocod I 
A"'"""'·ia1 :uu I 

:'Jort!Jt•a"1 .. rn I.um- I h•·r ~lf1:r>1. A"-'11!. 

T .. m1ion »nd 
t-:x1r .. m1~ 
Fiht•r in 
H1•ndi11~ 

t .ar.u 
:!,:?r.n 
I.KHO 
l.f>HU 
1.:1;,u 
I, IOU 

l .UllO 

1. ;,;.11 
l. I,-,u 

1.:.SUl• 
1.1:"·11 
1.11:.u 

-~~---~~~~~--~~~~~~~~~~~~~~·-~~~~~~~~-

. .\HIHO·:\'IATJO~S: J & l'··-Joi~u and l'Jaak 
ti & :-<--Beam>1 and Striu~.,n< 
I' .'I.: 'I' · l'o1<t:< and Timh•·rl{ 

KP ··Kiln llri .. d 
Sl{--Str .. $1 Hato-d 
l.t' l.ii.:ht Fnu11i111! 

I 
I 

I 

I 
I 

:-.faidmurn 
Horizon IHI 

Sht-11.r 

110 
13;, 
120 
110 
~,. 

~,,, 

U1I) 

JllU 
"5 

llJlf 
-~:. 
.-;;, 

.I 

-----! - ·---···--
ComprE'Mion I Compres>!iu11 
Purµpndirular Parallf'l 

to to 
Grain t>r:..i11 

:l5o 
:J50 
:1so 
:J::iO 
:lf11t 
:Ji".~l 

:!OH 

:!~U 

'.!7\I 

I 

I 

I 
I 
I 

I 

I .OUU 
l.7'lO 
I,4•m 
I ,:!HU 
I.too 

KOO 

1'00 

l,!Mu 
I .U\:U 
l,:{ut: 
1.0()(' 

!l;)U 
i;7;, 
fH'O 

I 

I 

I 

' I 

r"1. l, _.i 

!'\iodulu11 
of 

t:IK.Sti<.-ity 

l.71it),0UO 

1.000,000 

l ,:!uO,ouo 

I .:!O<J,UUU 

::;: -fJJ 
0 
0 
z 
"' -z 
> 
t; 
;,:: 
'.<'. 
'.n ._, 
"' > ._, 
< 
"' 
:s 
:". 

"' _, 



88 INDUSTRIAL co~1;.11ss10N 

(3) Exterior \Valls. \Valls shall be designed to carry safely not 
less than the designated \vind Joad (see chapter on Working Stresses) 
acting inwardly or outwa1·dly con1bined \\•ith the dead load and onc­
half the full live load, or dead and full liYe load, \Vhichever is the 
greater. 

(a) Anchorage shall be p1·ovided to resist safely the vertical lifting 
forces (see 1.) and to prevent any sliding or overturning. This shall 
include not only anchorage to the foundation, but also anchol'age of 
the roof to the walls. Proper tying of the \\'alls at the corners shall 
be required. 

t. As a specific basis for design of roofs and anchorage, a suction 
or vertical lifting force of 20 pounds per square foot shall be used, 
assuming %. of the dead load is acting to resist the vertical foi·cp, 

(b) Ledget· or ribbon boards used to suppo1t joists shall he nut 
less than 1 by 4 inches nominal, shall be recessed into the stud~. a11d 
securely nailed with not less than 2 tcnpenny nails to ~!uch stud. 
The ends of joists adjoining studs shall be securely spiked to the studs. 

(c) In bearing walls and partitions no stud shall be cut n101·e than 
Hs its depth to receive piping and duct \Vork. If inorc· depth is 
1·equired, the pal'tltion studs shall be increased according:ly. 

(4) Interior partitions. Walls shall be <le!'ligned to ca1·1·)• saff'ly tht• 
full dead and live loads. 

(a) In stud construction the bearing partitions shall be pro\·ided 
at the top with double plates, each at least 2 inches (nominal) thick 
and of same \Vidth as the stud. When the joists are placed directly 
abo\·e each stud, a single top plate may be used. If properly fin_• 
stopped, studs may run through the floor and rest on girders or on 
partition plates. 

(b) Partitions not resting upon girders, or of \Vhich the studs do 
not rest on partition plates belo\\', shall have sole plates of dimen­
;;;ions not less than that of the stu<ls. 

(c) Partitions unsupported by \\'ails shall he supported on girder:-; 
or 2 or more joists, or on sole plates if placed at an angle to the joists. 

(d) Non-bearing pa1titions of stud l'Ollstruction shall be in·ovidr•d 
\\·ith at least one 2 inch plate on top and bottom of same \\'idth ns 
8tu<l or be othenvise properly fire stopped at floor lines. 

{e) • ..\.ngles at corners \\'here stu<l \\·alls or p:1rtitio11s llll't't Hhall !"' 
framed solid so no lath can extend ft·on1 one room to another. 

(f) Openings in stud partitions and \\'alls shall Lie framed around 
"'ith double studs at each side and double hParlers across the tup 
resting on th~ short stud at each end. The double hcadet· shall b" 
placed on edge and shall be trussed abo\·e for all openings O\'er 4 
feet in width, or where more than 2 studs are cut a\\'ay. 

(g) Wood lath, furring or fra1ning' shall be placed not less than :.?. 
inches from any chimney and not le.5s than 4 inches from the back 
of any fireplace. 

(5) Floors suppol'ted on \\'oodcn frantev.·ork. When enclosing \\'allti 
are of \Vood, each joist, beam, and girder in the wall shall be securely 
spiked or anchored to the \Vall construction so ns to stay in place a1 1d 
to resist safely all lifts and ill\\'ard and out\\·ard pressures as pre­
scribed in this code. 

1-:?-GG 
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(a) Gil:cft•rs shall be anchort.'(l to t.he \\'alls and fasten1.>d tn Parh 
other \\'here they interscet or ahut to J'f'~i:;;t i:iafPI)'· an out\\'ar1I fol'('P 

equal to the \\·ind pressurt>. 
(b) Floor joists fran1ing into the ~i<le of \voo1l girdel'S shall he 8Up­

ported on metal joist hangers or on a hC'nring strip or IC'<lger hoard 
on the side of the gi1·rle1·s. Size of ledger shall be at !Past 2 hy ~ 
inches. The notch in the Pnd of thf' joist. shall he not 1nore than 1 ~ 
of the joist depth. 

(c) The ends of joists, \vhether resting upon girders or hearing 
partitions or abutted against the girders, shall he sf'curc]y tied to thP 
girdel's or to each other so as to i·csist safely an ouhvat'<l thrust on 
the ,,·alls equal to the required \Vind pressure, or i::prC'a<ling at•tion on 
the roof, \\·hi<'he\·er is the greater. 

(d) The top or botton1 edgf'S of joists n1ay be notched in the outet• 
·~ of the length not to exceed 1

11 of the joist depth. Notching the 
top or botton1 -edge of joists \\"ill not he permitted in the middle haff 
of the length of any joist. 

(e) Header joists over 6 feet long, and tail joists OV('r 12 feet long, 
~hall he hung in approved stirrup irons or joist hangers. 

(f) Joists under bearing partitions and running parallel thereto 
shall be multiple, \Veil spiked, or l'leparated hy solid bridging not more 
than 16 inches on centers to pern1it the passage or pipes. 

(g) Wood cross bridging :.;hall be placed liet\,·een joists if the spau 
is O\'('r 8 feet. The distance bct\\'een lines of hri<lging or het\veen 
bridging and hearing shnll not exceP<l 8 feet. Wood cross bridging 
p1·operly fitted and securely nailed to joh:ts shall he not lc>ss than a 
square inches in cross se<•lioti:.d area. 

(h) ::\.Ietal ct·oss bridging of equal or g-1•eatl'l' st1·t•ngth 111ay he used 
in place of the \\'ood cross bridging. 

(i) Solid bridging extending the full hei!-{ht of the joist shall be 
placed het\veen flool' joists \Vhich cross hearing partitions. Solid 
bl"i<lging shall he plact>tl lu!t\\"t't'll jnists at the 1!<lge of flool'ing- \\·het'P 
the attic space i~ only partially cu\'01'Pd. 

(6) Fire stopping. Fil'e stops shall he provided at all intersections 
of interior and exterior \\·alls \\·ith fioot•s, ceilings and roof in ;;;uch 
rnauner as to effectively cut off con1municatiun by nre th1·ough hollo\\· 
concealed spaces and prevent Loth vertical and horizontal drafts. 

(a) Furred \\•alls shall have fire stopping placed imn1ediately abovt• 
and belo\V the junction of any floor construction \\·ith the \\·alls, 01· 

shall bl'.' fire stopped the full depth of the joist. 
(b) All spaces bet\\'een chilnneys and \\'ood franling- ~hall he solitllr 

tilled \Vith incon1hustihle inaterial at floor levels. 
(c) All fire stopping as 1·1•quired in this section shall lie not le:.;s 

than 2 inches in thickness and not less in \vidth than the enclosetl 
space \\'ithin the pa1tition except as provided for chin1neys. 

(7) Floors supported on n1aso111'Y \Valls. E\·ery girder and bea1n 
\Vhich enters, or rests on, a masonr~· \\•all shall ha\·1~ a hearing of 
at least 4 inches thereon. 

(a) Wood memht:\l'S entel'ing n1asunry party or fire \\·alls shall he 
Heparated from the opposite sidt~ uf the \Vall and front h(>an1s P.ntering 
the opposite side of the \\'all h;- -1 inches of 111ason1·y. The r.n<ls of the 
joi::1ts, beams and girders shall he sph-iyed u1· tircrut to a bc\·el of nut 
less than 3 inches in thcil· depth . 

1-:!-r.i; 
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( b) Where girders and beams enter nlasonry they 8hall be pr(\· 
vided with ·wall plates, boxes or anchors of an approved self-releasing 
type so arranged as to leave an air :;;pace of not less than ~-2 inch at 
sides and ends of member. The ends of girders shall not be sealed ini 
provided, that v.·here ends of timbers are pressure treated with creo· 
sote or other approved prf'ser\'ative, they n1ay be sealed in. 

(c) Anchors for each tier of joists n101·e than 5 feet above grade 
shall be provided where they enter nlasonry \\'alls, and also v.•herP 
they are parallel to masonry \Valls. Such anchors shall be 1:1,i: inch by 
11' inch iron, or equal, not less than 20 inches long, fitted ".-ith a 
% inch by 6 inch pin at the v.·all end, and shall be spaced not more 
than 6 feet apart. The pin shall be placed horizontally in the wall and 
4 inches from the opposite face of such \Vall. Such anchors shall in 
all cases occur on the opposite ends of the same run of joists, and 
where the length of joists is less than the distanc~ across a building, 
the end of joists shall be lapped and spiked so as to form a continuous 
tie across the building. Anchors shall be placed across the top of joists 
that nm parallel to the wall, and shall be fastened to the ends of 
joists below the neutral axis. 

(8) Wooden trusses and built-up nlembers. Wood trusses an<l similar 
framing shall have all joints accurately cut and fitted together so 
that each bearing is true and dra\\·n tightly to full bearing. 

(a) All wood trusses shall be securely fastened to the supports and 
each truss shall be secured in position laterally by bracing the top 
and bottom chords at points not more than 25 feet apart. 

(b) All girders and bea1ns built up of strips, hoards or dimension 
lu1nber shall be fastened together hy glueing, nailing, spiking or 
bolting in a manner to dc\'elof} the full strength of the parts. The 
stiffness of all members, a11rt the Btrength of all joints, splices and 
laps, shall be fully developed. 

(9) Posts and columns. Wood posts, when usc>d in ha8ements, shall 
hear on a cement base \\'hich shall extend not less than 3 inches above 
the finish floor. The base shall hear directly on the po~t footing. 

(a) Short columns or posts are those having an~ i·atia of 10 or less 
cl 

in \\•hich L = unsupported length in inches and rl the lt:>ast side in 
inches. 

(b) Safe load for short colu1nns 111ay be ohtain<•d by the fonnula 
p 

A=S 
p 

iu \\'hieh A 1·i>pre8ents the \\'orking stress for the colun1n and S repre-

sents the safe unit compre~sive stt·ess pal'allel to the grain given 
in the table of \\'orking stresse8, 

(c) Safe load for long colu1nns of square or rectangular shape may 
be obtained by the formula: 

0.3E 

~-(L)' A - d 
Where E is the modulus of elasticity as gh·en in the table on \\'Ork· 

p . 
ing stresser.-. The \·aluP. AcalculatE><l h:y this forn1ula shall in no case 

exceed S. 
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(10) Structural glued laminated lumber. 
(a) The term "st1·uctural glued lan1inated lu1nber" as used herein refcl's only to those glued laminated structural 

n1ember,;; in which the grain of all laminations of a member is approximately parallel. 
(b) 'fhe follov.r:ng allo\\0able unit stresses shall be used in design of structural glued laJninatcd members. 

ALLOWABLE UNIT STRESSES FOR STRUCTURAL GLUED LAMINATED LUMBER 

SJ>t·d•.s and ComLinatioll8 of Lumb•~r Grades Allowah\e Unit Stresses in l'ounds l'er SQuare Inch 

Out~r Laminatiuns 
-----,--~ 

<•r:.dl' 

DOUGLAS Flit, 
COAST HF.GIO~ 

S1>lt"Ct Stru~·tural 
Dense Co1111truetion 
Denl!le ('onstruc.-t.ion 
SPlect Structural 
8'.>lt'<'t Strul'l ural 
Se!l-<:t Strut•tural 
Construt·tion 
Standard 

l'INE. 
SOUTH EH.!" 

No. 1 
B & B D1•n11r 
B&B 
N'o. 1 
So.2 D.,.m .... 
N'o. 2 D1·m1 .. 
No. 2 

!\"um\,..r 
t:a .. h ~id·· 

I ';,of total 
All 
l-'14 o( toutl 
(Jn., 
1 ifi of Jotal 
tin.• 
All 
All 

All 
1 .'J.t of total 
()1w 

I./:") of Iota] 
All 
1/1-t or total 
All 

Inner Luininatiom1 

Gr:id(• 

--- ··----

f'onstru<""tion 
D .. rn1e l 'oustruetion 
('onstrU<""tion 
('onstru•·liou 
Standard 
Standard 
( '(•Jl><tr..io·tion 
!'a;mdar<l 

~~ "· I 
-" "· :! :.:- ... '.! 
:\"o. '.! 
:-.lo. :! I k1.~•· 
:--:o. :! 

'""· -~ 

I 
I 
I 
I 

Extro•m•• Firt- in 
U1•nding "I" 

l.aminalio11s 

4 to 14 J !',or mon· 

'.!.!iUIJ ,i;ou 
'.!,-ttl\! .GOO 
2,-l!Ji) .tiOll 
2.'.!'•U ,tiUO 
2,'.!011 .::uu 
2,tJ()(I ,'.!Oii 
2,0<lll ,'.!llU 
l .l}(HI .oou 

'.!,t;1J11 I .i;ou 
2.11'11 ,;olJ 
:!.11HI 

' 
.-iuu 

'.!.11>11 ' . tiUU 
' '.! Wi:I _1;1111 

'.! (!1!11 ,tiOU 
l.1':111 .'.!hll 

I 

I 
I 

I 

Tension l'arall•·I to 
Grain "t" 

l.aminations 

4 lo 14 l;~ or 11wr1• 

,-too .•.l!l. 
,fiOIJ ,•illll 
,'.!00 • llJU 

.-too ,t;()(! 

.OH<I , IOU 
,'.!00 ,l\1(1 

,00() ,--IOU 

.000 . lH!• 

'.!.li1tO I '.!.1;110 
::.1;110 '.!,til!O 
'.!,tiUO '.!,t;uu 
:!.-100 '.!.•iOU 
:!,l>Ull '.!.tiUU 
:!,:!UIJ :!.••011 
:!,:!Ull :!,tiOU 

I 

I 
I 

---- ----~---- -· --- - -------------- -
Th .. :'o.l<>clulu1:1 "f !•:Jastki1y <I-"• i· l.~"1 1 .,111•:• P•"'"d" '" r """Jar<· ir• •1· r .. - ,1~,- .-unc!11ions of u,;.,, 
Al\CJ\l.;d1lt- slrl'l<.'w,; art• for normal •·u11di1 iuns of luad :ind dry t·•mditium1 of ust•. 

-----------
Conipr~ion Parallel to 

Grain ''c" 

J.amin:.tions 

-t tu l-t 1;. or mon• 

'.! (ll)IJ 

I 
'.!,P.HU 

'.! ::•w '.!.:!OH 
1.~JUI! :!,OUh 
1.~m11 '.! .UUh 
I .iWO 

I 
\,!IUO 

1,\-100 '.!,\IOU 
1,1'11'1 1.~oo 
1 .... 1111 1.~00 

'.!, llHI .JOP 
:!,11•1<1 ,OOU 
:!.Ollll ,IJ(HI 
:!,lilf" ,UHU 
:!,'.!'HI ,:11111 
l,!:l(JOJ ,UU\I 
l.!Hlll • OUlo 

llori­
zo111 al 
Sh1·ar 
"II'' 

11; 
11; 
l•i 
lti 
!ti 
It; 
!ti 
it\ 

'.!!)I) 

:!OU 
:!01) 
'.!0!) 
:!Oii 
'.!HI/ 
'.!rn1 

ComJJrC'.l'I· 
sion µo~r-

p .. ndkulllr 
to Grain .. (" .. 

------- -

415 
.,,-,[, 
4;,;·, 
415 
415 
;\!10 
:1:w 
:\!JO 

:1,-.;.-, 
.. ~,,I 
:{!'\;"; 
:;~;:. 

-tf1(• 
1;,11 

:11-.". 
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Chapte1· Ind 5.! 

FACTORIES, OF1''ICE AND MEHL\NTILE BUILDINGS 

[1111 ;;-1.1.1111 :-:eolH'l ln'l :i-1.llJ 'rr.11• d1u1r• :1nd 110111· 

[11d ;; -t. !ll 1.·onstn11·tio11, lu-·ight ope~1ini::s 

1~nu allowal•IP IU'1•a ln•l :1 I. l l J,ightlni-:-
Ind ... I.OJ:! :\'u111ber anU lueati•on of 11111 ;, 1.1 :! ~1lllit11.·,1· •·•plil'llll'lll 

•·xits I nil ;J-t,l:t l."olation or lm:r.ard:< 
lnll ."1-l.O:i Type or exits fnrl :ii.ti StantlpipP:< a11<\ f\n• PX· 

Incl .i·LO.f Total w;dth tlngui . .;her.-i 
Ind :i-t,O:i t\1pac'ty nf hulldini.;s lt11l :; 1.1.i ,\utm1mti1· l"!Jrinkl11 1·,.; 
I nil :i-t.Uli l·~xlt t.IUOl':i Ind ;; I. 16 f<'lrt? ala rru 
111'1 :, r.n; T';1:<sa~1!WHYS ln•l :; 1.1 'i l<'loor [llfl!] :<h:n:< 
Ind :;.J.(Pi l<:11do"l1H~ or .stairwars hHl ;, I. IS Sif{ll:i iudi1•:1ting n11u1l1"r 

and !'harts ol( pet·sons 
Intl :; 1.0!1 0)1•ning '" 1·nut Tnd ~. I . I ~1 :-\'o Nlllolktni; ;:iglll'I 

Ind 54.001 8cope, This clussifi('ation include~ all factories and \Vork· 
shops (including all placE's ,,·here 1nanual lahor is <'mployPrl), offi.C(' 
buildings, telegraph and telephone offices, 1nercantilc P~tahlishn1ents 
"·here con1modities are bought or sold, ta\·t•rns, \\'arehouses, railroad 
stations, exhibition buildings, and places \\'ht•re not more than 100 
persons assemble for recreation, entertain1nent, v.·orshiµ, or dining 
1>urposes . 

Ind 5.t.Ot Consh·uction, height and allowable area. (1) Buildings in 
this classification shaU be of the type of construction, and shall n(lt 
exceed the nun1ber of stories as specified in this sectitin. The floor 
area of any such building shall not exceed that pern1itted for th" 
corresponding type of con::;truction and nun1her of stories. 

Types or 
Construction 

1''ire-Reaistive 

~fill Conatructloo. _ •••••. 

Ordinary Conatruct!on •••. 

1-'rame f:cnstructlon •••••• 

NumLer of 
StoriPS 

No Rratrktion• 

6 or 7 atoriC!I •••• _ ••• 6000 
4 and !\ stori"S •••• _. 10000 
2and31roriC11 ..•••. lfiOOO 
l slorY-----·------- 20000 

4 •lllfif"S •••.•••••••• 6000 
2 and 3 1toriN •••••• 7500 
1 stcrr-----···-···· 12000 

2 atoriee •••••••••••• 5000 
J llOf)' ••••.•••••••• 10000 

9000 12000 
15000 18000 
IAOOO 20000 
25000 30000 

9000 !2000 
11000 10000 
tJ;OOO 20000 

6000 7000 
12000 14000 

(~) When the entire building is protected by an approved aulon1atic 
sprinkler syste1n, the above areas may be increased 66~l1 %. In one 
story mill-constructed buildings provided \Vith approved autotnatic 
spl'inklel'S and in one story buildings of ordinary construction, \\•hose 

1-:!-:.t> 
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contents are incombustible, and \\.·hose floors, roofs and structural 
framing are of incombustible material, t.here shall be no area 
restriction. 

(3) No building shall be limited in area when divided into sections 
\\•hich do not exceed the n1aximum areas tabulated in this section. Such 
di\·ision \\'alls sha1l have not less than a 4-hour fire-resistive rating as 
specified in section Ind 51.05 and shall extend at least 3 feet above 
the roof unless the roof is of fire-resistive construction. All openings 
in such walls shall be protected \Vith fire-resistive doors as specified 
for special occupancy separation eXcept. that such doors may norn1ally 
remain open if held in that position by fusible links. 

Ind 5'.02 Number and location of exits. (1) Every building and 
every story thereof shall have at least 2 exits, \Vith the following 
exceptions: 

(a) First and second story storage- rooms not over 3000 squa.1·e 
feet in area. 

(b) The second story of a 2 story building, provided such story 
is used only for offices; is not over 3000 square feet in area; and has 
a stair,vay enclosed \vith not less than one-hour fire-resistive con· 
struction, as specified in section Ind 51.05, leading directly to the 
outside and not leading to the basement. Such enclosure shall be un-, 
pierced except for the entrance and exit doors. 

(2) Additional exits shall be provided so that no part of any factory 
or mer~antile building having contents \Vhich are liable to burn \vith 
extreme l'apidity or from \Vhich poisonous fumes may be liberated 
or explosions occur in case of fire, will be more than 75 feet distant 
from an exit. In other buildings in this classification this distance may 
be increased to 100 feet and \Yhel'e approved sprinklers arc provided 
throughout the building, a further increase to 150 feet \Viii be per­
mitted. All of the above distances are to he measured along public 
passage,vays and aisles. 

(3) Exits in all buildinn:s of this classification shall be so located 
and distributed so as to afford th~ b:?st possible egress. 

Ind 54.03 Type of exits. (1) At least one-half of the exits above 
required shall be staiL'\vays as specified in sections Ind 51.16-Ind 51.18. 
The other exits shall be either stait"\vays or h'rizontal exits as speci­
fied in section Ind 51.19, or fire escapes as specified in section Ind 
51.20. No fire escape, ho\\'evcr, "·ill be accepted as a required exit 
on any building more than 5 stories or 55 feet in height. In a 2 story 
building, an outside wooden stail'\Vay may .be used as an exit. 

(2) Every building which \\"ill .accommodate more than 50 persons 
above the second story shall have at least 2 stainvays. 

(3) Wherever stairways are required under this classification, 
ramps with a slope not greater than one.foot in 6 feet may be substi­
tuted. Ramps shall comply with all the requirements for stain,·ays 
as to construction, enclosures, width, landing and lighting, and shall 
be surfaced \vith an ~pproved non-slip material. Handrails shall not be 
required where the slope of the ramp i~ less than one foot in 10 feet. 

Ind 54.04 Total width, (1) In a building not provided with horizontal 
t;!xits, the total \Vidth of stairways shall be not less than the following: 

(a) In ordinary or frame buildings, 60 inches per 100 personsj if 
sp1inklered, 40 inches per 100 perso·ns. 
1-2-56 
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(b) In fil'e-resistivc and mill buildings: 

Fire- Flrri-
"'9i1tive resistive Mill 

sr:/~- "" Mill "" S~rink· Sprink· Sprink· 
em! Jer1id wn•d 

---

···p1m··· 30 50 40 60 in. per 100 peuon1 on 2nd floor 
15 25 20 30 in. po•r too persons 011 3rd Ouor 

plu1 12 20 " 2" in. pPr 100 persons on 4th floor 

•'"' • 15 " .. in. per 100 persun1 on fitb floor 
plu.o • 10 8 12 In. per lOO perennt on 6th floor 
pl"' • • • 6 in. per 100 pcraon1 on 7th floor 
pluo 0 0 0 0 in. f''' 100 penoiuoo 8th and 

a ove 
but in no case 11hall 11uch total width be less than 

30 j 50 4.0 j 60 I \n.,fo~!/00 peraon1 on any one 

(2) Standard fire escapes (section Intl 51.20) n1ur lie substituted for· 
stair\vays to the extent of not tnore thr..n ~: of the required total 
"·idth, subject to the provision of s~ction Ind 54.02. 

(3) If horizontal exits (section Ind 51.19), are provided for any floor, 
the nun1ber of persons acco1nn1odated on such Hool' 111ay be increased 
at the rate of 100 persons for each 40 inches of \Vidth of such exits, 
provided such increase shall not exceed 100'/c of the nun1her of pel'.:-
sons accommodated by the stair\\·ays. /'" 

EJ:ampl.e: As examples of calculations under this section _1,,·here the 
same number of persons are to be accom111odated on eac~ floor, the 
following table s.110\\'s the nu1nber acconunodatcd hy 2 stair\vays of 
n1inimum width (each 44 inches 'vi<le): 

(a) Frame and ordinary buildings, 147 p~l'sons total, above first 
story; if sprinklered, 220 persons. 

(b) Fire-resistive and 1nill buildings: 

Fire- Fir ti-
rP.SU.th•e rll!li3~i\·e Mill 1fill not 

Height of bulldlnr sk~~dk· not Sprink- sr:ri~dk-Sp rink· le red 
lt>rf.'d 

2 ttoriet •••••••••••• 293 175 220 1'7 Persons on each ftoor 
3 1tories ••••••••.•.. 195 117 1'7 •• Pl:'raon" on .. a1·h floor 
4.~tories .••..•.• ---- 15-i 92 116 77 l'nsons on t>ach floor 
5 stories •• __ --·-·-·- 133 '° 100 ~· I 'Nsons on each 1loor 
6 9lOrif'I .•• - ••• - - ••• 122 73 92 61 l'enons on each floor 
Mortt than 6 stories._ 117 70 --- - -·-- Penon.s on each floor 

(4) Where one 1ninin1u111 stair\\'ay and one "A" fire escape al'(' 

provided, take ~.;, of the above numbers; subject to the liniitntions of 
section Ind 54.02 . 

lnd 54.05 Capacity of buildings. ( 1) In calculating 
\\'idth of exits, the capacity of the buildings shalt he 
follo\vs: 

the ag-~p·egate 
established as 

(a) Stores, first floor and Las~u1ent --------
(b) Stores, second floor and above _________ _ 
( e) Dining Rooms, Cafes, Taverns, etc. _____ . 
(d) Places of Seated Assomblage ---------­
( e) \Varehouses --------------------------­
(!) Facto1ies and Offices ------------------

30 sq. ft. pel' pel'son 
GO II II II .. 

10 U U 11 U 

7 u " " " 
300 fl " 

75 II II U " 
1-:!-i;fj 
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(2) The above figures arc based on the net area of each occupied 
space. Where dining roon1s, cafc>s, dance halls and places of seu.tcd 
assemblage accon1modate more than 100 persons, ·see section Ind 
55.01. 

(3) In other occupancies not specified above, the capacity shall be 
determined by the actual nuinhel' of persons liable to be accon1modated 
therein and no greater nu1nber of persons \Vill ht' pet'lnitted therein. 

Ind 54.06 Exit doors. ( 1) Every door \vhich serves as an exit from 
a room accom1nodating more than 10 persons, or \Vhich is an exit 
from a public passage\vay or stail'\vay shall be a standard exit doo1· 
as specified in section Ind 51.15, except that such exit doo1· need not 
swing outward if it accomtnodates less than 25 persons, is not located 
at the foot of a stainvay, or is not ntore than 4 risc1·s abo\"e th" 
outside grade. 

(2) Every exit dool'\\·ay f1·on1 each floor, other than the principal 
entrance on the first floor, shall be intlicated hy an approV(!d illun1i­
nated sign over the door bearing the \Vord EXIT 01· OUT in plain 
letters not less than 5 inches in height. 

Ind 54.07 Passageways. \Vhere there is not direct access to outside 
exit doors, safe and continuous passngc\\·ays, aisles or corridors lead­
ing directly to every exit shall be maintained at all tin1es on all fl::ors 
of all buildings. Every passage\vay, aisle or corridor shall confol'm 
in \vidth to the 111le for \\'idth of stair\Yays as specified in sP.ction Ind 
54.04. Widths shall be measured in the clear, at th2ir nan·o\\·c3t points 
produced by any projection, radiator, pipe Ol' other tihjc·ct and the 
required \Vidth shall be maintained clear and unolistructed at all tin11·s. 

Ind 54.08 Enclosure of stairways and shafts. ( 1) .\II .stnirw:1y:>. 
ramps and elevator shafts in buildings :J or 1nore stories in Ji,,ight. 
including landings shall bl' enclosed as fullo\\'S: 

(a) Fire-resistive buildings, not less than 2-hour firc-rcsisti,·e cuu· 
st111ction as specified in section Ind 51.05. 

(b) l\.lill constructed buildings, not less than ~·hour tirc-resistiYe 
construction as specified in section Ind 51.05. 

(c) Ordinary const111cted buildings, not l0ss than onr>-hour fire· 
resistive construction as spccilicd in .section Ind 51.0;), 

(d) Frame const111cted buildings, not less than one-hour tire-
1·esistive construction as specified in section Incl 51.05. 

(2) All doors opening into such enclosures shall be a.s specified in 
section Ind 51.09, and all \Vindows shall be of wire glass and metal 
frames and sash. 

(3) Exception: :\Ionun1cntal stairs leading fro1n the street float· tu 
the second floor or to a hasen1cnt used for co111n1ercial purposes need 
not be enclosed, provided they are effectively cut off at the second 
floor (and basement) by partitions having fil'c·resistancc as specified 
above. 

Yote: F.le,·utorN nnd Ele\·ncor E11('10,.urcN1 For rcquil'l.'n10nts g-oYcrn· 
ing the installation and opc-rnL1on uf c1t•Valors, ;u1<1 lhl' r•111:;t1"11t·t1nn a11 1I 
protection of elevator shaft\va.ys. see the elevator code Issued bv tt1e 
industrial commission. which code applies to nil public buildlngi ntu\ 
places of e1nploymf'nt. 
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Ind 5.t.09 Opening to roof, Every building, or section of a building, 
2 stories or more in height shall have a permanent means of access 
to the roof from the inside. Where such access consists of a scuttle 
in the roof, the opening shall be not less than 20 by 30 inches an<l 
there shall be a pernu1nent ladder or stainvay leoding thereto . 

Ind 5-t.10 Trap doors and floor openings. Every Olll'lling through any 
floor or through any roof used by the public or by employes shall be 
guarded by a substantial enclo~urc 01· l'ail not less than S feet 6 inches 
high. Floor openings in !Juilcling~ of 1norc than 2 stories, unless en­
closed \Vith fire-resistive enclosures as specified in section Ind 54.08 
shall he protected by fire-resistive doors as specified in sc>ction Ind 
51.09. 

Ind 54.11 Lighting. (1) All stair\\·a~·s, fire escapes and exits and the 
passagc\vays leading thereto \Yhcn used at night shnll be properly 
illuminated to facilitate cgt'l~::<s. The intcn~lity of illumination shall 
he not less than 2 5 foot candles. 

(2) All gas jets or gas lights in factories ot• \\'orkshops \Vhere co1n­
liustible 1natcl'ial is used, shall be properly i•nclose<l by globt•s or \Vire 
<'ages, or othe1·\vise properly guarded. 

Ind 5-1.12 Sanitary equipment. (1) Toilet facilities shall be provided 
and inaintained in connection \vith every public building an<l place of 
employment under this classification. 

(2) In all public buildings under this classification, separate toilet 
rooms shall be provided fol' males and females, cxrPpt as in section 
Tnd 52 51 and as othel"\Vise pro\'ided het·eunder. 

(:1) In public places \\·here 1'ti1nulati11g drinks, such as beer, \Vines 
and other alcoholic be\'Cl'ag1•s, are StH'ved for consun1ption on the 
premises, except in dining roon1s, restaurants and similar places 
\\·here the serving of drinks is only incidental to the rcg-ular food 
;-;ervicP., and \\'here no puhlic bar is provided, toilet fixtures shall be 
p1·ovided in connection "·ith the area ser\'ed, fo1· the sex (or sexes) 
:-'t'l'\'ed, as follo\\·s: 

(a) One \\·ater-closet for t'\'Pt'Y 40 fen1ales, or fraction; 
(b) One \\'ater-closet for t'Y•'l'~' 73 males, or fraction, and 
(4) Where there al'e n1or1~ than ~5 1nales acconunodate<l there shall 

be one urinal for every 50 1nales, or fraction thereof, in excess of 25. 
(5) The numbers indicated above refer to the number of persons 

that can be accon1n1odated at the sa1ne ti1nc and shall be determined 
on the basis specified in section Ind 54.05. 

(6) In toilet rooms used hr males, all \\·ater-closets shall have an 
elongated bo\vl or projecting lip and open front self-rising seat \vith­
out cover. In toilet roo1ns used by females, all \Yater-closets shall have 
open front seat, \Vithout co\'er. All urinals shall be of the type and 
constl'uction as specified in section Ind 52.60. 

(7) In public occupancies other than those \\'here stimulating drinks 
(as defined above) arc served for consu1nptic,n on the prt'mises, one 
\Vater-closct of the type described above shall be pro\·ided in connec­
tion therewith for each sex accon1modated. Except that a ~mall meL'­
cantile establishment \vhere normally not more than 25 patrons are 
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expected to be on the premises at the san1c tin1C', need have in con· 
neetion there,vith only one toilet room to accommodate both thP 
public and cn1ployes. 

(a) Toilets in pkices uf e1nµloyrne-nt. See section Ind 22.03 of the 
general orders on sanitation following this section. 

(b) General requircn1ents. For genel'al toilet roon1 require1nents in 
regatd to location, construction, ventilation, fixtures, etc., see sections 
Ind 52.50 to Ind 52.64, inclusive. 

(8) Where toilet roon1s used by males and females adJoin, the \Valls 
bet\veen such toilet roon1s, if of studding \vith lath nnd 11lnster, the 
lath shall be of metal. 

(9) Drinking water. Sufficient pure drinkin~ \vater piped f1·01n 
m:tins, or in sanitary containers, shall be provided in connection \\'ith 
every public building under this rla:->sification. Dt·inKing fountain:. 
separate fro1n other fixturl's and const.l'ucted as provided in the state 
plumbing code, 01· indivillual drinking cups of a type approved by 
the state board of health, shall be provided, except in places \Vhcre 
food or drink is served and in public buildings \Vhere norn1ally not 
1uore than 25 patrons are expected to be on the p1·emises at the :::anH· 
tiine. Drinking fountains shall not be placed in toilet roa1ns. 

(a) For drinking \vater rcquirentcnts in places of C'n1ployn1ent see 
section Ind 22.17 of the general orders on sanitation follo\ving this 
section. See also se<'tion 146.07 \Vhich prohibits the use of conunon 
drinking cups. 

(10) \Vashing facilities. In every public buil1lintt and in e\·c1·y plan· 
of en1ploymcnt, except as provided in section Inf\ :22.13, \\'ash bo,\'ls 
shall be provided in connection \Vith toili~t roon1s, one for eve!'y :! 
\\'Utcr-closets or urinals, 01· fraction. Clean inclivhlual cloth 01· papPl' 

to\vels and soap shall be provided in eonn('rtinn \\'ith every lavatory 
installation. The installation of a to\\·<•! for t•on1n1on HSf', or the u;:;(• 
of any com111on to\\·el is not pennis:-;il;Je, 

See also sections Inrl 2'2.1:1 to Ind 22.15, inclusive . 
• Vote: The followlni:: sL'l't'nn.~. Intl :!'.?.O'!, In<! :!:!.t::, Jn<\ :!:.:.1-1, T11d :!:!.l:i. 

lnU 2:!.17, and Intl .22.18 are taken fr-0111 the gcnQral onlct·s on snnitntiOn 
Issued by the lndu:;trlal co1n1n\ssion. l<'Ol' fttl'ther rrr1uir"n1ents on sanltat[on, 
.<.iee that publication. 

Ind 22,03 ~untber of closets and urinals. (1) ln cYc1·y place of 
1::n1ployment, whether heretofore or hereafter constructed, one "·ater· 
closet shall be provided for e\'ery 20 personH, 01· fraction thereof, of 
either sex. 

(2) In addition thereto, \Vhere more than 10 males a1·~~ c·n1ployt'd, 
one u1·inal shall be provided for every 40 males, or f1·action thereof. 
Where not more than 10 males are e1nployed 1 either a ul'inal shall be 
provided or the \vater·closet shall have un elongated bo\vl and self. 
rising seat. 

(3) The requirements in suhscction8 (1) and (2) shall he computed 
on the basis of the maxitnum number of employees on any one .shift. 

(4) Jn all ne\v in~tallations, only individual urinals shall he used. 
Such individual urinals shall be of porcelain, \'itreous china, 01· i:;tain· 
less steel, set into the floor, the floor graded to the urinal, a1Hl shall 
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he equipped "·ith nn effccth·c a11ton1at.ir. tank or ,·nh·.- nr :1 ;-;:itbfacl11r~· 
foot operating liuRhing <levicf>. 

(5) All \\'ater-t•losets hcreaflt·1· in:'ltalled shall lw of th1• indi,·irlual 
type haYing elong-at('<l ho\\·ls nncl opf'n fl·ont sPat::;. 

Ind 22.13 La\·atorie8; location. \Vashing facilities Rhall he provided 
in or adjacent to every toilet roo1n. Tn llC\\. installationH, thf't'e shall 
he at least one lavatory for e\'Pl'Y fi fixtUl'f'S (('lo~t-ht and urinals), 
or fraction. 

Cl'IJN.y l'efv1·c11t:C-~1•(l 1<t•t·ti<lll Jud :!:!.I I fnr JHhliti1111.1I ····•tlli1· .. 1111•nl>' ft>!' 

plaCL'S of crnploy111ent. 

See section Ind 22.14 on n1atl'rial frnm whi<'l1 1:1\'!dorh·:-o l"hnll In• nm1k 
anrl for nllownhle trp1'>' of in;.:tallrit1<1n.~ . 

.Ynte: One la\'alor)· for •'\"l'lT :: •>I' ;\ llxhu·, >: i...: r•·1•nn1111.-r11kd, 

Ind 22.14 Washing faciliti('~ for 11lact-s of industrial l'lll(lloy1nent. 
( 1) LA\'ATOJUES. (a) The1·e shall be at least one la\"atory supplied 
'vith hot and cold. water 111·ovided fol' every JO e111ployees or fraction 
in the follo\\•ing places of e1nployn1ent: 

1. In all places of e1nployn1(·nt \Vhere lead, al'senic, or othe1· poiRon­
ous or injul'ious 1naterials are hnnclled by the e1n11\oyel'S. 

2. In all places of en1ployn1f'nt "'ht>re food is }ll'f"'pared or n1anu­
factured • 

3, In all othe1· placc!'i of {•1nplny1nent whPt'e the PlllJiloy<>rs' hantls 
bl•co111e dirty or greasy. 

(b) Wash roon1s shall be const1·ul'tt'd Ul'<'Ol'ding to the requil·e1nents 
fo1· toilet roon1s. 

(c) T\\·enty inches of troug-h wa~h sink, 01· of thl' 1·d~1· of a cil'('Ular 
\\'ash fountain shall he considerctt the equivalent of one l:L\·atory. Tiu· 
tt·ough wash sink 01· <'il"l'Ula1· "'a:-;h fuu11tain shall nnt he cqui11J•t>d 
\vith a plug or other E>topjH.'t'. Each !avatol'y and 1.·at'h :!O i1a·hes of 
tl'uugh wash sink shall be equipped \\·ith Pither a faueet or ~p1·:ly 
pipe, so connect(•d as to :-;upply \\·ater nf the' th-"si1·cd t1•1H)!('ratu1·p, 

(<l) All lavatories shall he n1ad1.' or pon·t'luin, e11;1111l·lt•d i1·on, 01· 
other si111ila1· irnpf'l'Vious 1nalP1·ial. 

(2) SHO\\'l-.:lt8. Sho'\\'er fal'ilitil's shall he pro,·itl1..•d in at'Col'dant·t· 
\\'lth the following requirenients: 

(a) In places of e1nploy1ne11t \\'hl't'e f1ni . ..,onuus 01· i1'l'itatin).{ 1nalc~ 

rials which penet1·ate the clothing are handled at lt•:i:->t one sho\\'el' 
shall be p1·ovided fur every 10 e1n11loyec!'i •n· fraction \\'ho handle 01· 
rome in contact with sueh materials . 

(h) In glue factories, tanneries, foundries, n1int>s, aud other places 
of employment where 1naterials which penetrate the clothing a1·~ 
handled at least one sho\\'f'I' fol' t'\"f'l'Y 20 :;:ucli 1•111ploy<~t'R, 01· frartion, 
shall be provided. 

(c) Showers shall be provided \Vith hol anti cultl \\'atct' and ht• 
equipped with a hot and cold regu·lating valve. The regulating device 
01· valve shall be plainly marked and shall be so located that the valve 
~·an be operated wfthout standing under the sho\\'el'. Supply Or feed 
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pipes to sho\vers shall be pla..::ed overhead or protected to avoid th" 
rossibility of a person coining in contact \vith the hot \\·ater pipes. 

(d) Each shower roont 01· co111partn1ent shall he constructc<l of 
n1aterial impervious to moislure, and the lloor under each ~ho\\'C't· head 
shall be of such construction, or h11 provided \\·lth a ;.;uital>lt< :::anit:il'~· 

rlevice, so as to prevent slipping. 

(3) SO.\P. For all hand \\'ashing facilities in places of etnploy1nent, 
an adequate quantity of bland, non-irritating, non·ahrnsi,·r soap 
\\•hich shall effectively cleanse the skin shall he Jll'O\'i<lt:>t\. 

Ind 22.15 'fo·wels. In all 11laces of en1ployn1ent, the use of tu,,·l'I!\ 
in comn1on is prohibited. Whel'e hand \\'ashing facilities are required. 
individual cloth tO\\'Cls, nu1gazinc type roll rloth towd~, or papr•r 
to\\•els shall he furnished by the en1plorer. :8lcctric hand dryPr:-:: 1nar 
be used if approYecl by the industrial co1n1nission. , 

Ind 22.17 Orinking water. ( l) Every1 place of cmploynlcnt shall he 
supplied \\'ith sufficient. pure dl'inking \Vatcr and the faucets or outlets 
for the same shall he plac(~d con\·<'nient to the e1nployecs, but not in 
toilet rooms. Comn1on <ll'inking cups arc prohibited. Sanitary drinking 
fountains shall be installed or indh·idual cups shall be 1n·ovidccl by 
the employers. · 

Cro.'t.s -1·efcre1u..·e-See the still•' plu111hing code for rC"quircU con~truction ot 
.:anitary tlrlnklng fountain~. 

(2) Where running "·atc1· is not a\·tdlahlc, a co\·crcd drinking' \\'atPr 
container equipped \Vith a faucet Ol' huhhler shall he provided. The 
container shall he cleaned and stel'ilizcd at frrque:nt intervals an1i 
kept in a sanitary condition and in g-ood l't~pair. 

Ind 22.18 Ht:'st rooms. ( 1) lll•st roon1:,:; shall be proYided in all plal'es 
\\·here 5 or 1nore \\"On1en are e111plnycd. Each rest room shnq ht> fur· 
nishcd for the purpose of l't'<·lining·. In building:> when~ indi\·idual 
offices are leased 01• rented, at lea::>t one rest room ;;;hall he pro\·id~,d 
to serve the occupants of the huilding. 

(2) E\•ery rest roon1 shall he lighted, ht•ate<l and \'f'ntilat1•d to con­
form to the requirements of the heating, Yentilation and air condition­
i11g eodP i~sut>cl by thr i1ulu~t1·ial conuni~:.:ii>n. 

Jud 54.13 [solution of hazards. (1) All heating \Jailers and furnat:t."s, 
po\\'er boilers, fuel 1·001ns, storage \·aults for paints, oils, and sin1ilar 
contbustibles an<l other sinli!a1· hazards in a liuih\ing sha.11 he L;olat~tl 
from the rest of the huildin!-{ liy at least a 2-hour lirC'·resistive en­
closure as specified in sections fnd 51.05 and Ind 51.06; except that in 
buildings not more than 2 sturie:; in height and having a floor ar.:'a 
of not more than 3000 square fet•l per lloor, a one-hour firc-l'('Si.:>ti\·1: 
enclosure as specified in sections Ind 51.05 and Ind 51.0G, or better. 
shall be provided. 

(2) AU openings shall be protected \\'ith self-closing Jire-reRisti\'t' 
doors as specified in sections Tnd 51.09. 

(3) Space heaters, suspt:'nded furuael':l, untl dircl't·firecl unit hcalf~l's, 
fired with various fuels, n1ay he used \\•ithout an enclosure "·hen• 
approved by the industl'ial con1n1ission. \Vhere suspenrl('rl furnn<'<'S and 
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direct fired unit heaters are us~~d \\·ithout an encloRuru, nll such Ullits 
:::hall he located at least 7 feet abo\·e the floor. 

Ind 54.14 Stand11ipes and fire extinguisher~. (1) For extedo1· stand­
pipes see section Ind 51.21. 

(2) Standard interior first aid standpipes, as specified in section 
fnd 51.21 shall be provided in all buildings of tnore than 2 stories and 
n1ore than 3000 square feet undivided Jloor area, \\'here ftam1nable 
1natel'ial 01· any other hazardous condition i~ preHent, unl1•ss an ap­
JH'o\'ed auton1atic sprinkler systctn is provided. 

(3) Wherever \Vater supply of sufficient pl'l'ssure is nut available, 2 
standard fire extinguishers as speeified in section Ind 51.22 shall be 
provided on each floor in plat•e of e>nch required interior standpipf!, 

Ind 54.15 Automatic sprinklers. (1) ~.\ cotnpletc autornatic sprinkler 
i-:rstem, as specified in section lnd 51.23, shall be pl·ovided in every 
building of this classification, except office buildings not used for 
rnercantile purposes, \\'here inore than 50 persons are en1ployed 01· 
al'conunodated above the third story except as tH·ovidl'(I be\o\\', 

(2) In every such building \Vhere more than 50 p~rsons are en1-
ployed or accommodated nbove the second story, an auto1natic 
. .,;prinkler systc111 shall bl! provided in the base1nent and suh-hasements, 
except y,•here there is no city \\'Uter supply. 

(a) ~.\.n office building in \Vhich one 01· 1nore of the lo\ver ftoot'S is 
used for nlercantile pu1·poses, shall be classed as a 1nercantile building, 
except that no sprinklers \\'ill he requil·ed in such pol'tions of the 
huilding as are used fot• offices unly. 

(4) No sprinklers \\•ill be l'L'ttuired in a building uf lire-resisti\'e 
construction \\'hose contents are not readily con1hu;,;tible. 

lnd ,)4,16 Fire ular1n. A tire alanu :;ysten1 cuniplying \\·ith section 
Ind 51.24 shall be provided in !!Very factory.or \VOrkshop \\'here 1nore 
than 10 persons are en1µlnyed abo\·e the second story except buildings 
which are tH·ovi<lccl \vith a cu1nplete automatic spl'inkler sy;:;te1n and 
except fire~resistive buildings \\'hose contents a1·e practically incon1-
hustihle. 

Ind 54.17 1"loor load signs. ll) ln t.!Very factory, \\'orkshop, \\'are­
house, or other building "'here n1atcrial is piled, notict>s of a perma­
nent chal'aeter shall be p::dnted 01· othen,·ise pro1ninently displayed, 
:>tating the lh·e load in pounds pl'l' square foot \vhich the floor is 
designed to carry. Such 11otit·~i-i ghall be placed ln full vie\\' 1 un each 
floor . 

(2) Where ftuo1·::; at·~ ah\·ay::; u:;cd for the stot·age of son1e particulal' 
iuaterial, the \\"alls shall be n1arked to the height to which the n1atel'ial 
shall be piled y,•ithout exceeding the safe load. 

Ind 54.18 Signs indicating nu1nher of l•l•rsous. In all buildings of 
this classilication \\·here 50 or 1nore persons are acconuuodated 011 

any tloor above the second, notices shall be pro1ni11ently displayed 
stating the maximun1 nuntbl•I' of persons on t•nch floor for \\·ho1n 
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stail'\\'ays and other exits haYt' h<•t•n (ll'o\'idt~d a<'1·01·di11g to Sl't'tions 
Ind 54.02-Ind 54.06. Such notices shalt be phtcL•d in full \'ie\\', on 
('ach floor. 

Ind 54.19 N'o smoking signs. Smoking shall not be (lPt'tnittf'd in 
1·etail estalilishn1ents \\'here fla111mahle n1aterials are han<lled 01· ~u!d. 
Suitable sign~ hearing the \\'ords "N"o Smoking" shall hP El'CC'teci in 
all placpg \Vhert> 8uch hazard exists. 
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THEATERS AND ASSEMBLY HALLS 
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J•;:dt d0Qrwa)·:111ntl 1loor:• 
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'Viilth of (•Xit.-: 
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\\'ldth oe al:-ilc-g 
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In::-lines nnd ni~lc si('P:'l 
O\Jstruction 
).flr1·ors nnd fnl,:•' op•·11-
ings 
D1•.cor"ltlona 
Ele\·ator and vE'nt .11hnt't>1 
Rtai;e sepnration 
Prosc1•nlu111 wall 
Prosl'l:'nlu1n ('Ul'ta!n 
.\utonlHtic sn1okp outl•·t 
8tn1:e ·:11,1tihule.« 
Footli;::-.1t trOUKh 
Flrepr)<)f paint 
~tngC! fiC'l'('!tNOl"Y rn11111:-e 
Boill'r nn•l rur11111··· 
l't)•Jtll.'I 

T.l~hts and Jii.;ht!nt.:" 
Sanitary eq11i11111"1lt 
Stnnrlplllf'.'1 

Ind 
Jn.\ 
11111 

fll•l 
lnrl 
fnd 
Ind 
Incl 
ln(I 
Intl 
!ml 

rnrl 
lntl 
!n•I 
ind 
lnrl 
Ind 
111.J 
!IHI 

Intl 
I nil 
tnd 
Intl 
Tntl 
Intl 
ln·I 
Ind 

,;;;,--11 
:,r,. I~ 
;,; •• 1 :l 
a;,, 11 
5;,.~ r, 
:i:i.4ii 
,;;;,.i; 
.i;i. LI! 

;,:.. 19 
;;;;,;;11 
.-.: •. ;, 1 
a:,,;;2 

~:~:}1 
,;;; .. ;;; 
."1.i •. i1; 

~~:~k 
;, ;; . ;, ~l 
;;.;,i;o 
5:..61 
;;.'i.ltt 
;;;;,1;3 
.i.i.G I 

I111l .i5.li.i 

rn-1 ;,;;.1;7 
I ml !i:i.HI\ 

l'iru ex'.it1Klli:.ht.•t',< 
.-\uto11J.1lic .~11rinl1li>1·s 
.\h1titHl Pil0 tl1re 11ia1'11i1w 
booths, g·"neral 
{'onRtnwtlon or booth 
])OOl'1'1 
l)pf•nings 
\"entilation ut JJ<;•)th.«. 
Hclif't' (,utlet;.; 
l:l•'C'tric wiring 
.\lnt·on pictun• n1nc.:hllll' 
Fi rn p1·otl!Ption Jn booth ; 
care :incl US•' of ftlfll 
Pol'tnhle booth:• 
:\[:iinlt'nnnPP 
1 :n1 ntl,.:tntuh~ 
Bx it~ 
Ai.~IP~ ;ind p11s.~11g("wny.-c 

l"'l'ating 
1 :ua1·1i rail,; 
l'ortabln gl'nn<l.~tanrls or 
hl•.·:1C'l•1•rJo1 
In.:::i~ction 
T•'Otf' 
Strllt'tt11·,1l l'l'()llirenwnt.~ 
l•'ln.til•! 1·f'sistnnPf' 
l•'l!'e hnznrd" 
l•:xit:-i 
l•!Jr·Ptl'icnl instnllations 
l"ire p~:tinguishln~ 
f·qulpn1»nt 
lllu111inntion: f\Xlt lights 
atHI .~i--:n.-: 
I l n i I e 1· :i n cl r urn n ,. 
1'<"1111 

'l'oilo·t f.il'illti••H 
Ot1<:1~001· thf'nters 

Ind 55.001 Theaters. In the theatel' elassification, are included all 
buildings or parts of buildings, containing an assen1hly hall, having a 
Rtage \Vhi<'h may he Pquippl'cl \vith curtains 01· Jll'rtnanent or n10\'al1le 
8Cenery, 01' \Vhich is other\\'iSC adaptable to the sho\\·ing or plays, 
operas, motion pictures or similal' forms of entertainment. 

Ind 55.01 Assembly halls. (1) [11 the u.ssenibly hall classification, 
are included all buildings, or parts of buildings, other than theaters, 
'vhich will accotnmodate rnore than 100 persons for entertainment, 
l'ecreation, instruction, \\'orship 01· dining purposes . 

(a) Every assembly hall \Vhich \Vill accun1n1odate not inure than 
100 persons shall conform to the requirements of Chapter !i4, covering 
factories, office and mercantile buildings. 

Ind 55,02 Class of construction. Capacities. ( 1) The capacities uf 
buildings or parts of buildings in this classification for the various 
types of construction shall not e:<(•f'f'd, and .shall comply, \\•ith tht" 
folJo\\'ing requirements: 
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:llAXIMU:ll CAPACITIES 
Type ot Construction \\.!th Stn.c:"f" \\.ithout ;:;ttt.C-" 

Xo L111it 
l,:'.00 

Fire Resistive ------------------------------- Xo 1i1nlt. 
~fill ------------------------------------- - . j.'ill 
Ordinary------------------------------------ 500 
fo'rame ---------·------------------------ :ion 

l,000 
-:''.'ill 

(a) Exception: The fire protC'ction for sti-1wtural ;.;tee\ :;upportinR 
the roof n1ay be on1itted in one-story buildings in this classification 
provided the roof and its i:tupports are of incombustihle or n1ill ('11n­

struction throug-hout. 
(2) Fran1e construction. \Vherc a building of this cJassificatio11 

is erected of frame construction, the follo\ving restriction~ shall apply: 
(a) Not more than one story in height 'vithout a balcony, and 'vith 

no basement except a heating and fuel room enclosed \\·ith 4-hour 
fi1·e-resistive construction as specified in sections Incl 51.05 and Ind 
~>1.06 \\•ith all interior openings 11rotccted as specified in section ln~l 
:\1,09. 

(b) Located at least 20 feet froin any other building or adjoining­
property line. 

(c) ls not built in connection ''·ith a huilding- used for any nthf'!' 
purpose. 

(d) Js provided 'vith foundation \\'alls and r1icrs of n1a.;;;nnry 
construction. 

(e) \Vhere n1otion picture booths are required, ther Fhall be en­
closed with 4-hour fire-resistive construction. 

Exception: In places of \vorship, a full bascnH.'nt and a balcony 
seating not 1nore than 30 persons n1ay he p1·n\·i<led. 

(3) Balconies accominodating n101·c> tha11 100. In any thi-ater or 
assembly hall, balconies \\·hkh acco1nn1oclate n101·e than ir10 persons 
shall be of fire-resistive construction as specified in section Incl 51.0fll. 

HIHtory1 1-2-56: (1); (1) (u); (:!); (:!) (a.); (:!) (h); ('.!) (!·): 
!2) (~): (2) (e); (2) (t);, (3); a111, H!'f{ist~r, June. 1!1.;r,: -~o. Ii. I'((. 
1-1-56, an1. (1) (a),,.-Reglste1, .Augu::;t, 19J7, :--.:o. ::w, f'f(. 9--1~.1,, 

Ind 55.03 lleight above gl'ade. (1) 'l'IIF.ATEHS. The hchrht oi the sills 
of the principal entrance doors to any theater, as defined in section 
Ind 55.001, shall be not inore than 18 inches above the outside g-r;~dP 
at that point. The floor level at the highest ro\v of scats on the 1nain 
floor shall not be more than 6 feet above the outside grade at the 
n1ain entrance; the floor level at the lO\\·est ro\v of so~ts on the 1nain 
floor shall be not 111ore than t) feet belo\\'1 ot' abu\·c, the gTade at thf' 
nearest exit. 

(2) AsSEl\IBLY HALLS AN'D ROOF l:ARDF.N'S ,\00\'E 1''IRST STOK\'. \\'here 
asse1nbly halls a.t·e provided above the fi1·st stoi·y, the follo\\·ing- lin1i­
tations of occupancy, type of {'1HH:;truction an<l <'Xit fnr·i\ities ~hall 

apply: 

Type or Construction 

Fir~Reai1tlv•. ___ --· --- _ •.. _______ .. ___ .. __ •.• __ 
Fir•Re!Qttve. MUI, or Ordinary _________________ _ 
Flre-&.f.ltlve, Mill, or Ordinary, - •• ------ •••• ___ . 

l\f a,.,.lmum No. 
o( Occupant1 

No Limit 
(00 
200 

Heli:ht Above 
Grade 

No Limit• 
2nd Story or 22 r~t 
3rd Story or 3/i foet 

• One 1mo\l:eproof 1t:Alr tower from the level or thP a9aembly ha\l IPading rt1rPctly to the.l!!l• 
terior at 1treet rrade shall be provided for every 750 per1on1 capacity, or fraction thereof. Th"'tle 
1trilrw1r- 1b11l be at least (4 Jnche. wide and 1haU he In addition to other required 1lairway1 in 
tb• buUdlD1. 
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(3) BASEMENT ASSEMBLY HALL. An assembly hall may be place<i 
in the basen1ent of a fire-resistive building if the capacity does not 
exceed 2500 persons or in a building of mill or ordinary constl'uction 
if the capacity does not exceed 400 persons and the 'tloor level is not 
tnore than 7 feet belo\v the highest level at any exit. 

Ind 55.04 Exposure and courts. (1) Every theater or assembly hall 
\Vhlch acco1nmodates more than 600 persons ~>liall have at least 3 \Valls 
abutting on streets, alleys, or open courts. 

(2) The \Vall containing the main entrance to any theater or assen1· 
bly hall shall abut on a street. The lobby or passage\vay leading fron1 
the main entrance doors to the foyer or auditol'ium shall be direct 
and unobstructed and of a minin1um width equal to the sum of the 
widths of the main entrance doors. There shall be no openings from 
other occupancies to such a corridor or passagc\vay. 

(3) The \Vidth of every exit court shall be at least 6 feet for an 
occupancy not exceeding 500 persons, and shall be increased at the 
rate of one foot per each 500 persons additional. Every such court 
shall lead to a public thoroughfare, either directly, or through a 
passage,vay of equal \vidth, not less than 8 feet high enclosed with 
unpierced 4-hour fire-resistive \\'alls, ceiling and floor as specified in 
sections Ind 51.05 and Ind 51.06. The floor and ceiling shall be de­
signed for a live load of not less tha?).-·iso pounds per square foot. 
No such court, or passage\vay shzll e·· used for storage or any other 
purpose whatsoever. 

Ind 55.05 Separation from otji: r occupancies. (1) Every theater and 
assembly hall shall be sepal.·ll.ted from any other occupancy by an 
absolute occupancy separatiolt as specified in section Ind 51.08, except 
that a special occupancy separation as specified in section Ind 51.08 
ntay be used bet\veen an assentbly hall accommodating not ntore than 
750 persons and any other non-hazardous occupancy. \Vhere a special 
occupancy sep,aration is pel'mitted in this order, a single fire-resistive 
door may be rised for the protection of openings. 

(2) For assen1bly halls of unlimited capacity located on upper floors 
of fire-resistive buildings "'hich are served by elevators, the elevator 
openings may be permitted under the requirements for special occu­
pancy separation specified in section Ind 51.08, but otherwise, abso­
lute occupancy separation is required. 

(3) No garage, chc1nicnl laboratory or other occupancy \\•here flam­
mable or explosive liquids or gases are used or stored shall be located 
in the same building \Vith a theater or assembly hall. 

Ind 55.06 Ca1>acity. (1) The follo\ving table includes various types 
of occupancy \Vithin the scope of this section, together with the meth­
od to be used in determining the capacity. 

(2) No greater number of persons than the number thus estab­
lished shall be permitted in any theater or assembly hall. 

Use or Occupancy 
(a) Arenas and Field Houses ----· 

(b) Assembly Halls, with stage -------­
( c) Banquet Halls --------------------­
(d) Churches (Auditoriums) ------------

611 

Basis of Capacity 
4 sq. ft. per person. Use 
seated areas only. 
7 sq. ft. per person. 

10 sq. ft. per person. 
7 sq. ft. per person • 
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( e) Churches (Dining Rooms) -··-------­
({) Dance Hails -------·-- -----------­
(g} Dining Roon1s -----·---···-----------·­
(h) Gymnasiums-----·--------- -------

( i) Lecture Halls --· _____ _ 
(j) Lodge Halls _____ --··-

(k) School Auditol'iu1u;-: 
(l) Skating Rinks ------- ------------ -

(m) Theaters --------- -- --···--- -- ---- -· -
(n) Theater Lobbies ------- .... -----------

10 sq. ft. tH:-!' person. 
10 sq. ft. per pen:ion. 
10 ::iq. ft. per person. 

6 sq. ft. per person fot' 
seated space. 

15 sq. ft. per person for 
unseated ;.;pace. 

7 sq. ft. per person. 
H S<l· ft. per person for 
seated space. 

15 sq. ft. per pe1·son for 
unseated space. 

7 sq. ft. per pel'son. 
15- sq. ft. per person. 

7 sq. ft. per person. 
7 sq. ft. p~r person. 

(3) The ca1lacity of thf'Utl'l'1' and tht•atf'l' lohhie:-> inust he ('On1hin('d 
to rletern1i11e the theater caparitr. 

Ind. 55.07 .Sumbcr and location of exits. ( 1) EYery floor and bal­
cony of a theatel' and assembly hall shall he provided 'vith not less 
than 2 exits, placed as far apart as p1·articable and so located that 
if any exit is blocked, so1ne othel' exit 'vill still lie a\'ailahle froin 
e'·ery pa1't. 

E:ccepfioil: In tilaees of wul'ship, only one exit \viii he 1·equirl'd 
front a balcony seating JlOt JllOl'e than aO rJt'l'l:iOUS. 

(:?.) Where niore than fiOU pt>t'sons a1·~ accon1n1o<luted, there :;;hull be 
at least 3 exits an<l 'vheh .. n101·c than 1,000 11e1·sons are accon1n1odated, 
the1·e shall be at least 4 exit::;. 

(3) Exits shall be distl'ihutl•tl 011 all sides 'vhieh adjoin sll't'l·t;o;, 
alleys 01· open courts. 

Ind 55.08 'l'yt>e of exits. ( 1) 'l'he 1·cquir<..•d exits front a11y vurt of a 
theater or assentbly hall 8hall hl• exit t!ool'\\'ays, stah"\vays 01· run1p:-. 

(2) All exits tu gnult> frolll a hight•r ur lu\\'er level Bhall he stair· 
\\·ays or approved 2·an1ps. In all theater8 and in assen1lil)• halls having 
a capacity of mo1·e than 400 persun::i, \\'here the exit rise is not n1ore 
than 3 feet approved ran1ps shall Le used. By approved ra111p is 
1neant an iucline located inside the building and having a slope of 
not more than one foot of iise in 8 feet. 

(:3) Stail'\\·ay exits shall ht! interior ::;tail'\\·ays, or sn1otcep!'oof to\\'ers 
as specified in section Ind 51.17; except that "B" type fil'e escapes 
n1ay be used as exits fron1 balconies for not more than one~half th~ 
required exit 'vidth, if located against lilank \\'alls. 

Ind 55.09 Stairway::i. (1) }<~ver)' .stair\\'UY in a theater or assen1blv 
hall, except stair\vays fron1 the n1ai11 ttoor to the first balcony, shait 
he enclosed as specified in sections Ind 51.17 und Ind 51.18. No closet 
or open space shall be placed under any stair\vay, platfor1n 01• landing·. 

(2) Stail·,vay.s and steps \Vhich have inore than 3 l'is~1·s .:;h:tll 
have handrails on both sides. 

(3) Every stairway used hy th€t !Juhlic in a thcatc1· 01· as!->~n1hly hnll, 
shall have a uuiform rh;e vf not 111ore than 7 1 ~ iuche!) un<l ::t unifo1·111 
tread of not iess than 10 inches, n1easuri11g t'1·on\ tl'f!tul to t1·ead and 
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fl'on1 riser to riser. No \vindC>l'.3 shall be used and there shall be not 
Jes3 than 3 not' mol'e than 10 ri~t·1·s in any run . 

• \"vte: 8ce :;cctlon lnd 51.lti for i;·.:111.-ral :-ilairway n:quircllli..'lltl:l, 

Ind 55.10 Exit doorways and dool's. (1) Every require({ single exit 
1lou1·\\·ay shall contain a standard exit door as specified in section 
Tnd 51.15. For double doors, ,,·ith or \Vithout n1u\lions, the \\'idth of 
each door n1ar be reduced to 2 feet 6 inches. 

(2) No single door ot' leaf of a double door, shall be 1nore than !{ 
feet 6 inches \Vide, an<l no 2 <lours i>hall be hinged together. 

(3) No l'olling, sliding or rPvolving- door shall be counlt•d as an C'Xit 
frotn any theater 01· assL•1nbly hall, nor :-;hall any such door be pc1·­
mitted \\'here it \Vould be liable to he used by th1~ public as an exit. 

(4) Sills at all exit door\\'ays shall be level and flush \vith adjacent 
inside floors and ran1ps. Wh1~re an aisle or passage\va~· lea<ls to an 
exit from either side of the exit doot'\Vay thel'e shall be a level floor 
space at the door\\'ay subtending the \\'i<lth of the aisle and the 
doo1·\vay. 

Ind 55.t 1 Exit lights. ( 1) In e\'cl'y theater a11d assembly h::ill, except 
church auditoriu1ns, exlt lights shall be provided im1nediately over all 
t'xit doot•\\·ays, and in SUL'h other places as 1nay he n~ces::;ary to direct 
the occupants to exit dool'\\'ays and to a street, alley or exit court. 
The installation of such exit lights shall con1ply in all r<'spccts \Vith 
lhe prov:sions of the Wisco1u;in stale ek·ctrical code. 

(2) Every light ove1· an exit doorway shall be a red illun1inated 
sign bearing the \vord EXIT 01· OUT in plain letters not less than 5 
inches in height. 

(3) All exit lights shall re1nain lhd1ted during each occupancy and 
until the occupants have left the building. 

Ind 55.12 \Vidth of exits. ( 1) 'l'he total width of exits front every 
theater and assembly hall, and from eYet·y part thereof, shall not be 
less than the follo\ving: Buildings of fire-resistive construction, 36 
inches per 100 persons. Iluihli1ig-s of ordinary construction, ·10 inches 
per 100 persons. Buildings of fran1c construction, 44 inches per 100 
µersons. 

(2) In theaters, the \Vidth of the ft•out entrance shall be not less 
than 11.s of the total required exit \vidth. 

rnd 55.13 Seating. (1) All seats, chair::; and hcnehes shall he placed 
nut less than 32 inches Uaek to buck 1neasut·cd horizontally, except 
that for grandstands and bleachers \Vithout hack rests this dunension 
n1ay be reduced to 24 inches. For benches \Vithout arn1s, grandstand 
and bleacher seats, the seating capacity shall lie e::;tablishd by allo\V­
ing one sitting or seat to each 18 inches of length. (See section Ind 
55.54) • 

(2) All seats, chairs and benches, except chairs in boxes or loggias, 
8hall be securely fastened to the floor; or if the floor is level, the 
~eats or chairs may he fastened together in groups of 4 or more. 
Loose chairs or seats shall not be used unless a special permit is 
secured fronl the industrial commission. 

(3) There shall not be more than 12 seats in a row bet,veen aisles, 
nor n1ore than (i s~ats in a l'O\V \Vhich has an aisle on one side only1 

~xcept that for grand::;tands and bleachers V1•ithout back rests and with 
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a railing along the front, these figures n1ay be doubled. No aisles \\·ill 
be required for such grandstands or bleachers ,,·here the sC'ats extend 
to the floor or ground \Vithout a railing along the front, 

(4) No seat bench or platform on \Vhich .scats ai·e placed shall be 
more than 22 inches in height of riser. 

(5) No seat bench, or other platfornt or floor area on \\'hich seats 
are placed, or the top seat of any hlearhers shall be nearer the ceiling 
than 8 feet, nor nearer to the bottoni of any truss 01· girder than 6 
feet 4 inches. 

(6) The requirements of this order do not apply to restaurants, 
dining or dance halls. 

Ind 55.14 Width of aisles. (1) Aisles having scatR 011 bolh sides shall 
not be less than 2 feet 10 inches \Vide at the beginning and shall in~ 
crease in \\·iclth toward the exits at the rate of 1,4 inch ncr foot of 
t·un; or the aisle may have a unifor1n \vidth not less than fhe average 
width of the foregoing calculation. No \\'ail aisle shall he Jess than 
a feet \\'ide and no other straight aisle shall be !1~~~1 than 3 feet 6 
inehes "·ide. 

(2) There shall be a cross aisle leading to each l'cquired side exit. 
Cross aisles shall not he less than 6 feet 8 inches hack to back of 
adjacent rows of seats. 

lnd 55.15 Lobbies and foyers. The \Vidth of lobbies and foyers shall 
he determined on the same basis as required for exits in section Ind 
55.12, hut shall in no case be less than 5 feet \Vidc, and shall be so 
tlesigned and apportioned as to prevent congestion and confusion. 
Lohhies and foyers \vhich serYe as menns of egress .shall he at lea.st 
t:'qual iu combined \Vidth to the required 'vidth of the stair\\·ays, 
pa:,;sage,vays, aisles or exit doorways leading to them. 

/ 
Ind 55.16 Inclines and aisle steps. (1) To ovcrcorne any difference 

in level between courts, corridors, lobbies, passagc"·ays or ai:;le.s 
required, or used, in egress fron1 a theater or an assembly hall, ap4 

proved ramps as specified in section Ind 55.08 !'lhall he 1'rnployc<l 
"·here the difference in elevation does not exceed 3 feet, except that 
this requirement need not apply to balconil'S. 

(2) Steps in balcony aisles shall exte11tl the full \1;idth of the aisle 
and shall have a uniform rise and l'un as specifi.Jd in section Inf) 
55.09. No handrails will be required. 

Ind :15.17 Obstruction. (1) A.ll lubb~es, aisles, passage\rays and door­
ways shall be kept free from furniture, drapes, display equipn1ent, 
inerchandise, vending machines an<l other ohst111ctions, and no pcr:::on 
except an employe shall he allo\ved to stand in, or occup;.•, any of the 
aisles, passageways, corl'idors or lohhi<'s cluring any perfonnancc or 
public gathering. Except that patrons may he allo\ved to 'vait in a 
lobby or similar space if such use docs not encroach upon the required 
clear width of the exits. Such waiting shall be restricted to areas 
separated ·from the required exit "·ay.s by fixed l'ailings not less than 
42 inches high. In entrance lobbies only, the exit space may be divided 
by .railings not less than 36 inches high set up in the direction of 
travel in an approved manner for the regulation of ingress and rgress. 

(2) A booth or counter for the sale of package merchandise n1av be 
placed in the lobby or foyer of a theater where there is suffi~icnt 
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excess space so that the front of the booth or counter can be located 
not less than 5 feet back of the line 1narkin~ the \\•idth or the lohhy 
or foyer required for exit purposc:s. 

Ind 55.18 J\lirrors and false openings. (1) No mirror shall be placed 
in anr part of a theater or nsscn1bly hall us<'d by the public for exit 
purposes, including lobbies, corridors, stait'\vays, ra1nps or any other 
exit facility. Where a mirror is used in nn auditorium, it shall be 
placed flush 'vith the \Vall and '''ith the bottom at least 7 feet above 
any floor, balcony, gallery or platform. 

(2) No false opening 01· decorative device giving the appearance 
of a door or \Vindo,Y, \vhcre none exists, shall be plact'd in any part 
of a theater or assembly hall used by the public. 

Ind 55.19 Decorations. Fabric decorations used in theaters and 
assembly halls shall be flame proof. 

Ind 55.20 Ele\'ator and vent shafts. Enclosures for elevator and 
vent shafts shall he of 2-hour fire-resistive construction as specified 
in section Ind 51.05 and all openings therein protected by fire-resistive 
doors or \vi.ndo\\"S as sp~cificd in sections Ind 51.09 and Ind 51.10. 

Ind 55.21 Stage separation. (1) In every theat0r and assembly hall 
the stage shaU he completely separated from the auditorium by a 
prosceniu1n \Vall of 4-hour fire-resistive construction as specified in 
section Ind 51 05, eXC:'.!pt as fol\o\vs: 

(a) In theaters and assembly halls having a capacity not exceeding 
.JOO pers')ns, the proscenium \Vall shall be of 2-hour fire-resistive 
construction as specified in section Ind 51.05, or better. 

(b) In theaters and assembly halls an open stage or platfo1m \\'ill 
be permitted \\•ithout the prosccniun1 \Vall separation from the audi­
torium, provided the stage or plntform is not more than 6 feet higher 
or \Vidct• than the prosceniun1 opening. 

Ind 55.22 Proscenium '"all. (1) The proscenium \Vall shall extend 
fron1 an incombustible foundation, or from the lo\vcst fireproof floor 
below the stage floor, to the highest adjoining roof, except that \Vhere 
a 4-hour fire~resistive \Vall is requin'<i it shall extend at least 2 feet 
above the highest adjoining roof. 

(2) There shall be not n1ore than 2 openings in the proscenium 
\Vall below the level of the auditoriu1n floor, and not more than 2 
openings other than the pt·o::;ccniun1 op~ning, in the proscenium \\'all 
above the level of the auditorium floor, except that in addition to 
the above openings there may be one opening to provide access 
through the proscenium \Vall to the orchestra pit. 

(3) Each such opening shall not exceed 21 square feet in area and 
shall be protected by a fire-resistive door as specified in section Ind 
51.09, or equal. 

Ind 55.23 Proscenium curtain. (1) Where a proscenium \Vall is 
required for the separation of a stage from an auditorium, the 
proscenium opening if more than 60 feet in width shall be provided 
with a rigid metal curtain conforming to the regulations contained 
in Appendix P of the Building C0de recommended by the National 
Board of Undcnvriters, Fifth Edition, Revised Reprint, 1934. For a 
proscenium opcni_ng 60 feet or less in width, a rigid metal curtain or 
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a curtain of asbestos confo1·ming to the follo\ving specifications, or of 
equi\'alent approved construction, shall be used. 

(2) Asbestos curtains shall he substantially \\·oven of asbestos fiber 
not less than 95% pure, and shall \Veigh not less than 2~2 pounds 
per square yard. There shall be incorporated into the yarn before 
weaving, either n1onel metal, nickle, bl'ass or other 1netal or alloy, 
having not less strength than these n112tals at te1nperatures up to 
1700 degrees Fahrenheit and no less resistance to corrosion at ordi~ 
nary temperatures. All seams shall be vertical, shall be h_\pped not 
Jess than one inch and shall be se"·cd in 2 l'O\\'S \Vith not less than 
l.; inch pure asbestos t\vine. A.t the top and bottonl. of the curtain 
a 2~2 inch (or larger) steel pipe shall be placed and shall be securely 
fastened in, and covered by, the curtain. The curtain shall overlap 
the proscenium wall not less than 12 inches at each si<le and at the 
top and shall be guided at each side by metallic loops or l'ings sliding 
on ~ % inch steel cable or No, 6 U.S. standard gauge \Vire. . 

(3) In addition to any decoration, the curtain shall be painted on 
both sides \Vith a mineral paint having a silicate of soda binder, \vhich 
will completely fill the cloth. Filler paint shall have not lc::s than 4 
parts of casein in each 10 parts of silicate of soda. The paint shall he 
well brushed into the cloth so that no light or sn1oke can con1e 
through. 

(4) For curtains of any type, the connections het\vcen curtain and 
wall shall be made as nearly smoke-proof as possible. Sn1oke grooves 
or pockets shall be of structural steel shapes and plat<'s not less than 
1.4 inch thick. These grooves or pockets shall be not less than 14 
inches deep and 6 inches \\'i<le and shall be set hack fron1 the face 
of the arch at least 6 inches. They shall extend from the stage floor 
to a point 3 feet above the top of the raised curtain, and shall he 
securely bolted to the prosceniun1 \\'all. 

(5) Provision shall be made to prevent the curtain fron1 lca\'ing 01· 

binding on the guides under any conditions. Appropriate Hn1it chains 
shall be provided to stop the do\\'TI\\·ard tl·avel of the top of the curtain 
at a line not' less than 12 inches above the top of the prosccniu111 
opening. No pal't of a curtain, nor any of the curtain guides, or equip-
1nent, shall be suppo1·ted by, 01· fastened to, any co1nhustible 1naterial. 

(6) The hoisting apparatus for the curtain shall be designed \\'ith 
a factor of safety of 8 or more. 

(7) Besides the regular operntin.i::r tnPt•ha11isn1, thet·e shall be an 
e1nergency device \\'hich \Viii allo\V the curtain to drop by gra\·ity. The 
device shall be so arranged that it can be easily operated by hand from 
each side of the stage and from the fly galleries, and also that itg 
operation \Vill be controlled by 135 degree fusible links, or other 
approved heat release devices, placed on each side of the stage, and 
when thus operated the curtain shall descend at its normal rate of 
speed. 

(8) The curtain and its operating mechanis1n shall he so designed 
and constructed at all points, \Vhether specifica!Jy nlcntioncd Ol' not, 
as to form an efficient and reliable barrier against fire and smoke. 
according to the best practice. 

(9) Detailed planS and specifications for all curtains an<l their opcr· 
ating mechanism shall be submitted to the inclustrial C'omn1isRion for 
approval before i~stallation. 
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Ind 55 24 Automatic sntoke outll1t. Where a firl'proof proscenium 
curtain is required, or provided, the st.age shall b(~ provided \vith 
one or more automatic s1nokc outlets, constructed of n1ctal or other 
incombustible material, placed near the center and abo,·e the highest 
part of the stage, and having a con1binccl arPa equal to not less than 
8% of the area of the stage floor. Vertical luu\'er OJH'ning.:; shall be 
placed not less than 3 feet above the roof and sh:ill be not less than 
twice the area of the shaft, The smoke outlet shall be dcsignC'd and 
constructed so as to open by g"l'avity, and so as to effectively ovcrco111e 
the effects of neglect, rust, ditt, frost, sno\\', heat, l\\·isting-, or \\•arp~ 
ing of the frame \\·ork. The louvers, 01· da1np1'rs in tltt' op1•ning-s shall 
he held closed by cotton or hemp cords running to the stage floor 
close to each stage door. Fusible links, or other appro\'cd heat release 
devices, shall be inserted in each cord nea1· the outlets. 

Ind 55.25 Stage vestibules. All entrances to the stage shall be 
vestibuled in such manner as to protect the curtain, scenery, and 
auditorium from drafts of air. 

Ind 55.26 Footlight trough. The footlight trough sh"ll be made of, 
or lined with, incombustible nH1terial. 

Ind 55.27 Fireproof paint. All stage scenery, ptoperties, curtains, 
and decorations made of combustible n1atcrial, anrl all 'vood\\·ork in 
or about the stage, shall be effectively flame.proofed. 

Ind 55.28 Stage accessory rooms. ( 1) All dt'essing rooms, property 
rooms, and other sto1-age 01· \Vorkroon1s shall be built of incombustible 
material throughout, and shall be separated from the stage by a 
8pecial occupancy separation as specified in section Ind 51.08. 

(2) No dressing room or employcs' roon1 shall be placed 111ore than 
one story below the grade line, and no drc:=.sing 1'00111 :;hall be placed 
above or belo\V the auditorium unless separated there(rom by a special 
occupancy separation as specified in section Ind 51.08. 

Ind 55.29 Boiler and furnace rooms. (1) Every boiler or furnace 
room, including breeching and fuel room, shall be enclosed \\'ith a 
special occupancy separation as specified in section Ind 51.08, except 
that in the case of an assC'tnbty hall acconunodating not 111ore than 
:iOO pel'sons, an ordinary OCC'Upancy scpa!'ation as S(lPcificd in j-':f'ction 
lnd 51.08 may be used. 

(2) All appliances used for heating \•;atcr \\'hich are fired \Vith 
solid fuel, liquid fuel or gas shall be located in a boiler or furnace 
room except that gas fired booster '\'atcr heaters used exclush·cly 
for sanitizing dishes and cooking utensils ne(•d not he installed in a 
fire·resistive enclosure. 

Hb1fory1 t-?-56; r. and recr. (2), R'Jg!i;t.~r. August, 1957, N"o, 20, t•fC, 
9-1-ii7. 

Ind 55.30 Lights and lighting. (1) Electric lights shall be used for 
lighting \Vhere electric current is available. No oil lamps or other open 
lights shall be used in or about any stage containing scenery. 

{2) No gas lighting of anr kind shall he used on any stage contain~ 
ing scenery, nor in any property room, storage roon1, scene dock, or 
fty gallery, except in localities \Vhere electl'icity is not available • 
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(3) In all theaters and assembly halls, all stainvays, passage\vays, 
and exit doors shall be properly lighted and shall remain lighted 
throughout every performance or entertainment and uhtil the audience 
has left the building. 

Ind 55.32 Sanitary cq11ip1ucnt. (1) TOILETS AND URINALS. Separate 
toilet rooms in connection \Vith the auditol'iun1 shall he provided for 
males anrl females. One v:ater-closet shall be installed for earh 200 
fen1ales or fraction, and one \vater-closct and one urinal for each 
300 males or fraction, asstnning the audience to be equally divided 
bet\veen males and females; except that in dance halls there shall 
be provided one \vater-closet for each 100 females or fraction, one 
water-closet for each ~oo 1nal0s 01· fraction and one urinal for each 
150 mnles or fra('tion. 

(2) NUJ\fBER OF TOIJ,f;TS \\'111':U~: ALt:OIJOJ,IC DE\'ERAGP.S ARE SER\'ED ON 
PRE~llSES. 'Vhcre stiniulating drinks, such as beer, wines and other 
alcoholic beverages, are scr\·cd fol' consuniption on the premises, 
there shall be provided one \Vater-closet for every 40 feniales, or 
fraction, one \vater-closet for every 150 n1ales, or fraction, and one 
urinal for every 50 males, or fraction; except that \Vhcre the capacity 
in such places exceeds 300 persons, the ratio of the nun1ber of fixtures 
to the number of persons accommoclateri in excess of 300 need be only 
one.-half of the above. 

(3) TOILF:Ts IN' CONNECTION \\'ITII STAGE. There shall be separate 
\\·ater-closets provided for males and fen1ales in connection \\'ith the 
stage of every theater and asseinbly hall \\·hich is equipped for the 
sho\\•ing of stage productions. 

(4) TOILETS IN CONNI:CTIO~ \\'ITH )!OTION PICTt:RE BOOTH. In 
theaters \vhere motion picture niachincs arc run continuously for a 
period of more than 2 hours \Vithout at least 10 111inutes intern1is.s!on 
for the motion picture 1nachine operator for each 2 hour period, 
toilets shall be pl'ovided in direct- connection \vith the motion picture 
booth. 

Not1J: 1''or general toilet roon1 r<'qulrcnicnll'I .!l€e ~"ctlons Ind 52.50 to 
rnr1. r.:!.GI, in'lustve. 

(5) DRINKING \VATER. Separate drinking fountains of a type ap· 
proved- by the state board of health shall be provided for the stage and 
auditorium \\•here \Yater supply is available. Drinking fountains shall 
not be placed in toilet roon1s. 

(6) WASHING FACILITIES. 'Vashbo\\'ls shall be pro\·idcd in connection 
with toilet rooms, one for every 2 closets and urinals or fraction. 

Ind 55.33 Standpipes. Where proper ,,·ater supply is available, at 
least one first aid standpipe, as specified in section Ind 51.21, shall 
be provided on the stage of every theater and assembly hall "'here n 
fire curtain is required. Each hose shall be not more than 75 feet long, 
and \Vhe:re such hose \\'ill not reach every part of the stag-e section 
additional hose connections and hose, or additional standpipes, shall 
be provided. 
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Ind 55.34 Fire extinguishers. ( 1) Standard fire rx1 illg-ui:.;h(•r.s of :i11 

appropriate type as- specified in section Ind ii l.22 :-:hall h~· \ll'nYid,,d 
for all theaters and asse1nbly halls as follows: 

(a) Tu•o on stage, if scenery is used. 
(b) One on stage, if no scenery is used. 
( c) One in motion picture booth, or in ticket onicE· if thE·re i~ 110 

booth. 
{d) One in dressing room section. 
(2) Extinguishers shall be properly (:xposed to \'iP\\' anti always 

accessible. 

Ind 55.35 Automatic sprinklers, In every theater an<l us:-;e1nbly hall 
where a prosceniu1n curtain is required, approved auton1alic spdn­
klel's, as specified in S('Ction Ind 51.23, shall be }ll'llViclcd untlcr lhe 
stage, under the stage roof, and in the dl'essing ron1n1', hut not in 
the automatic sn1oke outlet. 

Ind 55.40 l\olotion picture 1uachine booth:i, genC'ral, Every n1ction 
picture machine using nitro-C'ellulose fil1n, togeLl1e1• \Yith all auxiliary 
and associated equipment, shall Le enclosed in a luir.th Ho arranged 
as to permit the operato1· to walk freely on either :;it!e Ullli in hack 
of the machine, At least 48 square feet in area shall he proYided for. 
one machine, and 24 square feet additional for each 1nachine OVL'!l' one. 
The ceiling height shall be not less than 7 feet. 

Ind 55 • .£1 Construction of booth. The floor of each 1notion pictu1~ 
booth shall be constructed of nu.1sonry or reinforced conercte, or shall 
be covered \Vith not less than 2 inches of fire-rcsistiYe n1aterial. The 
\\'"alls and ceiling shall b~ not less than 2-hour fire·rcs:stivc construe· 
lion as specified in section Ind 51.0:i. 

Ind 55.42 Doors. (1) The door to the booth shall be nol larger th<1n 
necessary for the safe and pl'oper u~c and 111aintenance of the booth 
and equipment, but in no case shall ils di1ncnsio11s be sn1.::tller than 
2 feet by 5 feet or larger than 3 feet by 7 feet. The top of the door 
shall be not less than 12 in~hc::; bclo\\' the ceiling of the booth, 

(2) The door shall be a tight·fitting self-closing fire door as spcci· 
tied in section Ind 51.09, shall open out\vardly, and shall not be 
equipped \vith any latch. 

Ind 55.43 Openings. (1) T\vO openings for each motion picture 1na­
chine may be provided. The one for the operator's vic\V shall not be 
larger than 200 square inches and the one for projection not larger 
than 120 square inches. Where separate stereopticon, spot, or flood­
light machines are installed, not n1ore than one opening shall be pro· 
vided for each such machine for both the operator's vie\v and the 
projection of light. All such openings shall be as small as practicable. 

(2) Each opening shall be provided with an approved gra,·ity shut­
ter set into guides not less than one inch at sides and botton1, and 
overlapping the top of the opening by at least on~ inch \\'hen closed. 
Shutters shall be not less than No. 10 U.S. Standard gauge iron or 
equivalent, arranged to ntove freJly in guides of like n1atel'ial and 
thickness bolted to the wall. Each shutter shall be suspended by a 
cord, and shall be so arranged that closing is by gravity action. A 
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fusible link shall be provided in the cord over each shutter. A link 
shnll also be provided ever each maguz'ne, \Vhich on operating- will 
close all shutters. A manual release shall be provided near each exit 
door by which all shutters can be closed s:1nultaneously. Shutters shall 
not be blockej open nor held open in any n1anne1· except by the 
ha1·ness of cords and links as herein described. 

Ind 55.44 Ventilation of booths. Every booth or roon1 housing pro­
jection, sound or any other equipn1ent which vitiates good air condi· 
tions or requires the attention of an attendant shall be ventilated as 
required by section Ind 53.43 of the heating, ventilation and air 
conditioning co::le issued by the industrial commission. Fresh air 
intakes in booth \\'alls, except for outside air, shall not ex('eed 72 
square inches in area, nor be inore than 3 inches above the floor. They 

. shall be equipped 'Y.'ith auto1natic Rhutters as described for projection 
openings. 

Ind 55 • .&5 Relief outlets. Every booth ot• room hou.,;ing projection, 
sound 01· other equipment \\'hich constitutes a fire, sn1oke, explosion or 
t'un1ing hazard shall be equipped \vith one or 1nore gravity outlets 
extending up\\·ard fro1n the ceiling through the roof, The net area of 
such gravity relief outlets shall be equal to one per cent of the 1·00111 

or booth floor area, but not less than 12 inches in d[an1eter. Such 
outlets shall be constructed as sheet n1ctal ducts having double \\·alls 
\vith ~~ inch air space bet\\'een, or better construction. Where a relief 
outlet passes through, or is \vithin 18 inches of any con1bustibl!! 
construction, or passes thl'ough any other occupancy, approYcd 
n1a~0nry flue:; as specified for chin1ncys, section Ind 52.10, shall be 
used. The relief outlet3 shall be equipped, at the booth or roon1 out­
lets, \Vith a gravity shutter \\'hich \\'ill open auto1natically undel' 
excePsive heat conditions. The auton1atic ~hutter shall nor111ally be 
lightly closed \vhere mechanical exhau.;;t Yentilation is required in 
the sa1ne room. 

Ind 5:>.46 Electric wil'ing .• .\ll lig;hts and c!ectric \\'iring, also inotors, 
arc latnps, rheostats, and associated electrical equipinent shall con­
forn1 in type and arrangctnent to the 1·cquire1nents of the \\'iscon.-:in 
state electrical code. 

Ind 55..t7 Motion picture 1nachi11e. Evcl'r proj1~('tion n1achine shall 
Ill! securely fastened to the floor, and lu.~l'Lher with .-:11und head and 
other as::;oeiatcd et1uip1nent 1 shall be of safe design. No part of the 
fihn shall be outside of a tight n1etal enclosure during projection, 
and the feed an1l take-up reels shall have riveted, flanged, or \\·eldcd 
joints. A shutter tihall be placed in f1·ont of the condenser, arranged 
so as to be closed except \Vhcn held open by the operator, or by so1ne 
mechanical device \vhich \Vill assure imn1ediate closure \\'hen operation 
of the n1achine is stopped. 

Ind 55.48 Fire vrotection in booth; care and use of film. (1) All 
~helves, ful'niture and fixtures shall be incon1bustible. No con1bustible 
n1aterial shall be pern1ilted to be \vithin such booth, except fihns and 
film cen1ent not exceeding one pint, Smoking is pl'ohihited. Heating 
el1uip1nent in booths shall be lhnited to stea111, \\'ar1n air, hot \\'ater 
or electric convection heatel's with lo\\' surface ten1perature elen1ents. 
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Radiators shall be proterted by ~.t inth 1ncHh screen \\·ith the tO(I 
. .;loped at least 45 degl'ees to the hodzontal. 

(2) Filn1s not in process of I'e\\'inding, exa1nination or projection 
shall be kept in metal containers. Up to 40 pounds of til1n may bP 
kept in the projection booth in interstate con1n1erce co1un1iss:on ship­
ping containers. E:-::(:css over 40 pounds shall be kept in an approvt>d 
film cabinet, but the total quantity of filn1 in any hooth shall not 
exceed 125 pounds. 

(3) l~ewinding in the pl'ojection booth is prohibited unless doue 
in an approved enclosed type rewind 1nachine. An approved can \vith 
self-closing hinged cover shall be p1'0\'i<led fot• scrap fihn. 

(4) Up to 125 pounds of filn1 in addition to that permitted in a 
pl'ojection booth, may be kept in containel's as specified above, pro­
Yiding this excess is in a re\\•ind roo111 of not less than 80 square feet 
al'ea, and of the constl'uction specified in sections Ind 55.41 and Ind 
55.42. Such roon1 shall have a vent of at leust 50 square inches area 
extending up\\·ard to the outHidc of the building, \Vith a cle1runce 
to cotnbustible 1natel'ial conforn1ing to scctinn Ind 55.45. Furniture 
and heating shall be as for the projection booth, and s1noking is 
prohibited . 

• Vufe: Tn the fu1·.-i;-olng :-:cellun llu· \\di.:lit uf 1~ 1111111 (oot rull of ;~;; 111illl­
nwter Olin lit a~i:utned nM :1 1101md ..... 

Ind 55.49 Portable booths, (1) Eve1·y portable houLh U:>cd tu confine 
the fire hazards of a motion picture machine shall be of approved de­
sign conforming to the requiren1ents for per1nancnt booths . 

(2) Evel'y booth used for more than 3 consecuth·c perfor1nances in 
one location \viii he considered a pcr1nunent booth. 

Ind 55.50 !tlaintenance, All theaters and asse1nbly halls, and all 
pal'ts thereof, :;hall be kept clean, sanitary and in good repair. 

GRANDSTANDS, BLEACHEUS, '1'1-:NTS .\:\ll l'r,,H'I•::; u1-· OVTIJOOR .-\ss1-;Mnr,r. 

Ind 55.51 Grandstands. ( 1) Grandstands erected of fran1e construc­
tion shall be located nt leu:;t 20 feet fron1 any other building or 
adjoining property line unless the exleriul' \\·alls uf such adjacent 
building are of 2-hour fire-resistive construction 01· better and all 
openings therein are protected \Vith tire-resistive doors and \\.'indo\\'S 
as specified in sections Ind fd.O~l and Ind r,i.10. 

(2) No \\'Ood grandstand unit shall exceed 10,000 squal·e feet in 
ground area or 200 feet in length. 

(3) Wood grandstand units shall be placed not less than 20 feet 
a11art ot• shall be separated by \Valls. of not less than 2-hour firc­
resistive construction. 

(4) The highest level of seut µlatfornts of !lny y.·ood g1·andstands 
shall not be more than 20 feet. Po!'tablc grandstands or bleachers 
'vithin tents shall nut be n1ure than 1!! feet above the ground OJ' 
sul'face at the front of the g-randstand. 

(5) All grandstands shall be dC'~ig-IH!d and constructed to confor111 
with the structural requiren1ent::i of Chapter 53 of this code, 

(6) Seat boards and foot boards shall be designed to safely support 
a live load of not less than 120 pounds per lineal foot. The width 
uf foot boards shall not he less than 7~.~ inches • 
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(7) The space under a grandstand shall be kept free fl'on1 ex­
traneous flainmable materials and shall not be occupied fot• other than 
exit purposes except that such space, if enclosed \Vi.th one-hour fire­
resistive construction or better, may be used for non-hazardous 
purposes if approved in \\'l'iling by the industrial comn1i.:1.sion. 

Ind 55.52 Exits. (1) Every grandstand, balcony or tier considered 
:;;pparately shall be provided \vith at least 2 exits located as J'l'-

1notely from each other as practicable and leading directly to tht> 
outside at grade. If the capacity of any such structure, balcony, or 
tier exceeds 11000 persons, there shall be at least 3 exits and \\'he-rr> 
the capacity exceeds 4,000 persons, there shall be at least 4 exits. 

(2) Exits shall be distl'ibuted uniformly to prevent congestion and 
f'hall be so located that the line of travel to an exit or to the entrance 
to an exit passageway is not greater than 150 feet. 

(3) The total \vidth of exits from any grandstand, bal('ony or tier 
shall not be less than 22 inches per 100 persons, except that for 
grandstands which are constructed of incombustible material through 4 

out and have a closed incombustible 'deck under the seats, the tot:i.1 
width of exits n1ay be not less than 22 inches for each 500 pc1·s(•n::;; 
or fraction. 

Ind 55.53 Aisles and pa~sageways. (1) All l'an1p:;1 stain;, dool'\\'ay:-> 
and doors used for exit purposes shall confor1n to the r:quircn1r·nt:-> 
of sections Ind 55.08, Ind 55.09 and Ind 55.10 of this code. 

(2) Aisles having seats on both sides shall not be less than 3 feet 6 
inches in width and aisles having seats on one s:de only shall 1•nt bP 
less than 24 inches \\•ide. Cross aisle>'i shall not be lc:;s than 48 ini.:h·::-: 
in \Vidth. No ui:;les \Vill be required for grandstands nr blea,·l:•·r.­
\~·here the seats extend to the floor 01· tn the ground \\"ith•JUt a rail­
ing along the front. 

(~) Trailer seating mounted on incon1bustible dei.:king nnt C'Xl'··e·!­
ing 300 capacity each shall be pro,·ided \vilh aisles or .;;tairway.;; n••t 
less than 36 inchC's in \Yidth. 

Ind 55.54 Seating. (1) The seating ar1·angen1cnt . .;hall c"1np!r \\"ith 
the requirements of section Ind ii5.13 <'~:cept that for s"a:.;;. \vithf•u: 
backs the horizontal distance front bat·k to b:i.ck of ~ca:s :;hall n"! 
be less than 22 inches. There shall be a spnce of not Je.:;3 th:in 1~ 
inches between the back of each scat and the front r·f thr> si:at 
inunediately behind it. ,\\1 1neasurc1nent i,; to be taken iJ,.;,w. ··n ;1:u:::b 
lines. 

(2) Where the same level is not used for both scat bench and fout 
rest, independent foot rest:; shall be provided. 

(3) All seat boards and foot boards :;halt be SC'curcly fastcnl'd in 
place in such a ntanner that they cannot be accidentally displaced. 

(4) Where the rise of a seat bench or platfor1n exceed;; 11 inch- s. 
intermediate steps shall be provided the full \\·idth of the aisles. ~uch 
steps shall have a rise or not n101·e thnn 11 inchc~ and :i tr«ad of not 
less than 10 inches no-uiinal u•idth. In no case shall the angle of 
seating exceed 45 degrees. 

Ind 55.55 Guard rails. A substantial guard rail not less than 42 
Inches in height and having 2 intermediate rails shall h~ pro,·:d·:d 
along the back and ends of all grllndstands TI.·here the seats are more 
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than 4 feet above the ground. Where the front foot rest of any 
grandstand is more than 2 feet above the ground, a guard rail ex­
tending not less than 36 inche~ ahovf': :=:uch front foe.it rest shall be 
provided. 

Ind 55.56 Portable grandsta11ds or bleachcl'S, ( 1) Po!'table grand­
><tands or bleachers shall be self-contained units hnving all necessary 
parts to \Vithstand and restrain all forces \vhich may be developed 
during occupancy. They shnll be !)O designed and constructed that 
if any structural me1nber essential to the strength and stability of 
the structure is omitted during erection, the presence of unused con­
nect:ons or fittings \\"ill make the omission self-evident. 

(2) A portable grandstand shall not be used for public occu­
µancy until it has been securely assembled in accordance with this 
1·equire1nent. 

(3) Portable grandstands shall be prn\·i1h1d \\·ilh hase plates, sills. 
floor runners, or sleepers of sufficient area and strength to suppol't 
safely the total live and <lend loads. 

( 4) Where portable g!'andstands rest directly on the ground, mud 
sills of suitable matel'ial and having sufficient area to prevent dan­
gerous settlen1ent shall be proYidcd under the base plates or sleepers. 
All mud sills shall be propC"l'ly anchored to the ground and all bear­
ing surfaces shall be in contact. 

(5) A·frames or other supports and seat stringers fo1· portable 
grandstands or· bleachers shal1 be secured to prevent accidental dis­
place1nent during occupancy. 

(6) Field connections to \Vood n1c1nbers shall be by means of rivets, 
bolts, connectors, lag scre\\'s, friction or other approved devices. Lag 
:;cre\\'s shall not be used for direct tension. The use of nails and \Vood 
scl'e\vs is perntissible for holding \Vood posts together except that 
the~· shall not be used for demountable connections. 

(7) Wood men1bers in tension shall be connected at each end by 
not less than 2 bolts or lag ~.cl'c\\'S or by approved connectors or 
othe1• approved device3, Adequate provision shall be n1ade to prevent 
the splitting or shearing of wood at such connections. 

Ind 55.57 Inspection. Every portable grandstand or bleacher shall 
be carefully inspected by a building official before each period of 
public occupancy and any Joo~c l'onnection~, defective or broken mem­
bers or loose supports shall be properly repaired before the structure 
is used. In cities or to\vns \vhich do not have a building official, 
such inspections shall be made by the chief of the fl.re department 
or other public official designated by the industrial commission. 

Ind 55.58 Tents. (1) For the purpose of this section, a tent is a 
portable, temporary shelter or a structure, the covering of \\'hich Is 
made of pliable material. 

(2) No tent shall be erected to ce>ver more than 75% of the pre111-
ises on which it is located. 

{3) Tents used for assembly purposes v-.·hich cover 1500 square feet 
or more of ground area shall be located at least 20 feet from any 
other structure or adjoining property lines. 

(4) Stake lines of adjacent tents used for assembly purposes shall 
be sufficient distance fro1n f'ar.h other to provide an emergency exit 
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inissage\vay not less than G feet in \vidth bet,,·ecn stake linrfl, l1ro1wr 
protection shnll be provided along such stake lines t_o eli111inate trip­
ping hazards. 

(5) Concession and other tents not used for assembly purposes n2cd 
not be separated from each other and 1nay be located lc-s~ than 20 
feet.from other structures. 

(6) This section does not apply to tents or shelters used exclu~i\'cly 
for construction purposes. 

Ind 55.59 Structural requirements. (1) Poles and other 111en1bel's 
suppol'ting tents shall be of sufficient size and strength to support 
the structure safely ,,·ithout exceeding the stresses specified in Ch:tp­
ter 53 of this code. 

(2) All tents shall be adequately guyed, supported and bmced to 
y,rithstand a \Vind pressure or suction of not less than 10 pound.;; pt'J' 

square foot. 
(3) The poles, guys, stakes, fastenings, ate., shall be of sufficient 

:;trength and so attached as to resist a \Vind prcssul'e of at least :!Ii 

pounds per square foot of projected al'ea of the tent. 

Ind 55,60 Flame resistance. A.11 tents u~cd for a~~c1nlily purpost>:-; 
or in which animals are stabled and all other tents used by the public 
in places of outdoor assembly shall be effectively fl.anH:!·proofed, The 
O\\'ner shall furnish a certificate or a test report by a recognized 
testing engineer or laboratory as evidence that such tents ha\'e the 
required fiame resistance. 

Ind 55.61 Fire hazards. (1) The ground enclosed hy any tent used 
in connection with a place of outdoo1· assembly and for a distance of 
not less than 10 feet outside such structure on nil sides shall be 
t'leared of a}I flan11nable 111atel'ial 01· Yeg-etation \Yhich \\"ill transn1it 
fire. The premises shull be kept free fi·on1 such flamn1able material 
du1·ing the period the pl'etnises are used by.the public. 

(2) No hay, stra\v, sha\·ings or sin1ilar co1nbustib!c tnaterials othL·I' 
than that necessary for the current feeding and care of animals shall 
be permitted within any tents used fo1• public a~se1nbly except that 
:un\·dust and shavings be used if kept dan1p. 

(3) No smoking or unapproved open flame of any kind shall be per~ 
n1itted in any tent while occupied by the public. "No Smoking" sig-ns 
shall be conspicuously posted in all h'nts open to the publ:c. 

(4) Tents shall not be used for 1notio11 pit·ture perforn1a111:e:0 unll':<S 
safety film is used. 

Ind 55.62 Exits. (1) Every h•nt occup_il'<l hy the puhlic shall ha\'e 
at least 2 standa1·d exits located at or neur opposite ends of tht' 
structure. 

(2) In tents used fol' assen1bly purpose~, exits shall be pro\'i<led on 
a sides if the capacity exceeds 600 persons and on 4 sides \\'here the 
capa"ity exceeds 1,000 persons. Exits shall be uniforn1ly di:<tributed 
but in no case shall the line of travel to an exit be greater than 
150 feet. 

(3) The total width of exits fl'om a tent used for a.sse1nbly purposes 
shall not be less than 44 inches per 100 persons. Exit openings shall 
comply in all respects \\'ith the requiren1ents of gections lnd fi5.10 and 
Ind 61.16 of this code. 
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Ind 55.63 Electrical installations. (1) Eleetl'ical syste1ns in all 
places of outdoor assen1bly .:;hall be jn::;talled in accordance \\'ith thr 
l'equiren1ents of the Wisconsin state eltctrical co<le. All :;uch l:iys­
tems shall be 111aintained and oper~ltE!d in a safe and \vorkn1anlike 
1nanner. 

(2) The electrical syste111 an<l equip1nent shall be isolated fl'on1 tht• 
public by proper elevation and guarding, . .\.ll electdcal fuses and 
;.;\vitches shall be installed in approved enl'losurcs. Cables laid on the 
ground or in areas traversed by the puhlic $hall ht• placed in t1·1·1H:IH~:.: 
or protectPfi by approved covt~rs. 

Ind 55.64 Fire extinguishing equipment. One or n1ore fire extin­
guishers of approved type and size shall be provided in connection 
\\·lth evel'y \Vood !-{rand:;tand and in all Lents used for a:;sen1hly pur­
poses. Such extinguishers ~hall hp maintained in propel' \\·orking 
01·drr and shall be located \\·here thL'Y a1-e l.'asily acce:-;sible, prPferably 
in or near the tickPt nllicC', ln large installations, additional tit'f' ex· 
tinguishing equipn1ent shull be p1·nvidPd as dirPcted hy th<• huilding­
official. 

Ind ,'};i,65 Illumination; exit lhchls and sii.:-ns. (1) All exits, aisles 
and pa8sage\\·ays leading tu exits in grandstands and other places of 
outdoor asse1nbly shall be kept adequately lighted at all ti1nes \\'hen 
the .structure is occupied by the public, A.rtiticial illu1ninution having 
an intensity of -not less than 2.5 foot candles at the floor line shall 
he provided when natural light is inadequate. 

(2} Exit lights and signs cotnplying· \Yith the t'cquirc1nents of section 
Ind 55.11 shall be pl'ovided in all places of outdool' assen1bly \\'here 
nlore than 100 persons can be accomn1oduted. 

Ind 55.66 Boiler and furnace room, f;very Loilel' 01· furnace t•oo1n, 
including the breeching and fuel l'oon1, in places of outdoor asse1n!Jly, 
shall be enclosed y,·ith a 2-hour fire-t-esistive enclosure or better and 
all intel'ior openings in \\'alls forming such enclosures shall be pro­
tected by self-closing fire-1·esistive doors. Gas-fired appliances for 
heating \Yater shall he install<'d in a boiler 01· ful'nace roon1. Chilnnevs 
shall he con8tructed in <'onfot'111ity \\'ith the re(1uiren1ents of secti;>n 
Ind 52.10 of this code. 

Ind ri:i,6i Toilcl fut:iliti<•s. :)l~JHlrale lnilL·ls shall be pl'o\'i<IL•d for 
each :;ex in connection \\'ith all places of outdC1or asse1nbly. Toilet 
t•ooms and equipn1ent shall comply in all re.spects with the require-
1nents of sections Intl Ti2.50-lnd 52.64, inclusive, of this code. 

Ind 5;),68 Outdoor tht•aterl". (l) Dl·:FINITION .\Nil S('Ol'I':. For the pur­
pose of this code, an outdoor theater is a place of outdoor assembly 
used for the showing of plays, operas, n1otion pictures and simila1· 
foi·ms of entertain1nent in which the audience vie\vs the pel'formance 
frotn self-propelled vehicles parked \\'ithin the theater enclosure. The 
l'equiren1ents of this section shall apply to outdoor theaters no\\' in 
existence and to outdoo1· theaters hereafter constructed, except alil 
provided in paragraph 5. 

(2} ENTRANCES AN"o BXlT~. All entrance::; and t!Xit.s for out<loor 
theate1·s shall comply \Vith the !'t;>gulations of th(' state highway com-
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mission for driveways f1·0111 propel'ty a.butting state high,vars anrl 
the following additional requirements: 

(a) Not mol'e than one entrance shall be provided for each access 
road but each such entrance may be divided into 2 road\\'ays and 
channelized to properly provide for vehicles turning rig-ht or left 
fl'om the high,vay. 

(h) That portion of an· entrance or exit lying \vithin the high\\'ay 
l'ight-of-way shall comply with the regulat:ons of the authority in 
charge of the maintenance of the highway or in the event this au­
thority has no regulation, it shall comply with regulations prf'scriherl 
by the state high\vay commission. 

(c) Not more than one exit shall be provided for each access high­
way but such exit may be suitably channelized to provide for right 
and left turns to the high\vay, and not mol'e than one traffic Jane 
shall be permitted for each tl'affic lane on the higlnvay available to 
vehices leaving the theater. · 

(3) VEHICLE STORAGE. (a) Sufficient .area shall be provided bebveen 
the high\vay and the ticket booth to provide. storage space for vehicles 
equal to not less than 10 per cent of the theater capacity. In all cases, 
sufficient storage space shall be provided so the vehicles \viii not back 
up on. the traveled way of the highway. Storage area shall be calcu­
lated on the basis of 162 square feet per vehicle. 

(b) A hold-over storage area having sufficient capacity to accon1-
1nodate not less than 15% of the theater capacity shall be pt·ovi<led 
between the ticket booth and the ran1p area. 

(4) TOWER CONSTRUCTION. The to\VCl' supporting the n1ut:on pictun: 
screen shall be designed to resist a hot·izontal \\•ind pre3sure of not 
less than 30 pounds for every square foot Of exposed surface. 

(5) LOCATION OF TO\VER. The screen sh:lll be so oriented that the 
picture is not visible from any major highway. This rc<Juire1nent 
rloes not apply to to\vers erected prior to January 1, 1!);)2. 

(6) CONCES810N AND i\IOTION PH:Tl:RB :\lACllINE BOOTH. The nlotion 
picture booth and equipment shall con1ply in all respects \Vith the 
1·equirements of sections Ind 55 . ..J.0-Ind r>5.491 inclush·e, of this code. 

(a) Concession building-::i in connection \vith outdool' theate1·s shall 
coinply with the l'equirements of Chapter 54 of this code, 

(7) ;:;A,:>;ITARY 1.-:Ql'IP.'.\IEXT. Separate toilet rootns shall Le 111·0,·idl'd 
for males and females in connection with all outdoor theat~rs a3 
required by section Ind 55.32. Toilet rooms and equip1nent shall con1-
pl~· in all respects \\'ith the I"equiren1ents of scctionH Ind ;j;?,;)O-ln<l 
.=>2.64 of this code. 

(a) In determining the nu1nber of fixtures requit-ed for toilet t'OO!ll:) 
in connection with outdoor theuters1 the capacity of the theater is 
established by allowing 21,4 persons for ea.ch vehicle accon11nodated. 
exclusive of vehicles parked in the \Vaiting or hold-o,·er area. 

(b) Where the public toilet roo1ns are so located that the patrons 
rnust cross the ramp area in order to reach the toilet roo1n~, a suitable 
approach or passage\vay leading thereto shall be maintained. Such 
µassage\\·ays shall be properly lighted and they shall be kept fr1!C 

f1·01n obstructions. 
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(8) RA~tPS AND SPE.\KER EQUil'~lt:~T. {u) Rrunps shall be spaced 
not less. than 38 feet apart. The ran1ps shall be so designed that any 
,·ehicle can n1ove from its pal'ked position to the exit drh·1•way "·ith­
out being required to back up. 

(b) All ramps, parking- areas, entrance and exit dt·:n.~\\'Hys ~hall be 
properlr surfaced. \\'ith a gravel sul'faciug 01· b<~tt(.·r, adequate to 
withstand the \Veight of the ,·chicles acconunotluted. 

(c) An indi,·idual speaker shall be provi<lcd for each vehicle accon1-
1nodated in the raiup area. All speakers shall be equipped ,,·ith sufli-
1·ient co1·<l to per1nit the spe:lkcr to be placed inside the vehicle. 

(d) \Vhere additional seating space is provided in the theater en­
dosure for patrons using public transportation facilities, the speaker 
arrange1nent shall be such that the sound '''ill be confined to the 
ilntnediate seating area and not hroadca:.;t bPyond the theater en· 
closure. 

(e) There shall not be less than 18 ft·et <listance bet\\'een s1ieaker 
posts, n1easured parallel to the i·anips, except in seuted areas for 
patrons using public transpo1tation. All electrieal \\'iring and electrical 
equ:pment shall be installed in nccordance \\'ith the pro\·i:.;!nns of the 
Wh;consin state electrical code, Each spe~1ker post !:ihall be \\'ired 
,,·ith Ylire approved for underground u~{' laid in tren<"hes not less 
than 12 inches in depth. 

(9) LIGHTING. All entrance and t•xit dri,:eways shall be adequately 
lighted and properly marked to avoid conp:estion and confusion and 
~hall remain lighted throughout the 1H·rforn1nncr and until the audi­
Pnce has left the area. 

(10) SPJ<:ED LIZIUT. In every outdour theatP.l', notices of a pern1anent 
character shall be prominently display{'<l dL'sig·nating the n1axi1num 
spee<l li1nit per1nitted for cars driVt'H \\·ithin the an·a. Parking lights 
.-;hall be used \\'hen cars are 1noving in th"" theater P11closu1·e. 

(11) RUNNING OP ENGJXES. At each 11erforn1n11ce, an instructive 
trailer shall be shO\\·n on the screen informing the i•atl'ons of the 
danger of carbon monoxid~ poisoning \Vheu the engine is l'Unning and 
stating that \Vhen it beconies nec~ssary to run the e111.dne, the \Vindo\vS 
of the vehicle should be openc>d at least one inch . 
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Chapter Ind :i6 

SCHOOLS AND OTHER PLACES Ol•' INSTHVCTION 

Ind 56.001 
Ind 56,01 
Ind 56.02 
Ind 56,03 
Ind 56,04 

Ind 56.05 
Ind fi6.06 

Ind 56.07 
Ind 56.08 
Inrl 56,09 

Scope 
'-laxlmu1u height 
Class ot construction 
First floor llre-rf'Ri,;th·p 
Subdivisions nn1l fire 
stops 
Exposure and courts 
Number, locntion nnd 
type ot P~lts 
Total wlclth of f'Xits 
B'<lt doors 
Passa~-!wayl'I 

ln(l 56. 10 
Ind ri6.tl 

Intl riG.12 
Intl 56.13 
Ind 56.1-1 
rnd 56.15 
Tn~1 ."i6, l6 
Ind 56.lT 
Ind '1fl. I.II 
[111) :;6, l!I 

Access to nttk an<I 1·uo( 
Floor RPace and C'Pl\inJ.'" 
height 
Ba . ..;c1111•nt 1·no111!'1 
A::iscnibl.v 1·001ns 
Scat:::, le,;kl'I :11ul aisles 
llc:i.ting plants 
Rnni~111'.\' l'(!U\fnncnt 
Al'tltldnl lighting 
File C'\tini::-ui:-:h•·I'~ 
Fire nln1·n1~ 

Ind 56.001 Scope. The l"l'qt1in•1111•nts of this ch:i.ptt•t", st•t.:l.ious Iud 
56.001 to Ind 56.19, inclusive, shall apply to all public, 11urochial antl 
private schools, universities, colleges, acacle1nics, sen1iuarics, \ib1·a1·ics, 
ntuseums and art galleries; including all building3 01· parts of build· 
ings used for the purpose of acquiring kno,vlcclge. · 

Ind 56.01 l\laximum height. ( 1) No building \Vhich acco1nn1oclates 
pupils belo\v senior or junior .high school grades shall be n1orc than 
3 stories high, nor shall the topn1ost floot· level be HHH'e than ail feet 
above the grade at any outside exit doo1:, 

(2) No building \Vhich is used ns/k scniol' or junior high school 
shall be n1ore than 4 stories high, ··i-101' shall the top1nnst Hoot' lf'Yt•l 
be more than 48 feet above the grade at any outside exit cloor. 

Ind 56.02 Class of construction. (1) E\·ery building not n1ore than 
one story in height may be of fran1e construction as sp0cified in :'if'C~ 
tion Ind 51.03. 

(2) Evel'y building \\'hich is nlO!'e than one story, but not n1ol'l' 

than 2 stories in height, shall be of ordinary construction as speci· 
fied in section Ind 51.02, or bcttel', except as provided in section Ind 
:)fi,03. 

(3) Eve1·y building \\·hich is n10L·e than 2 sto1·it~s in ht·ight sl1all be 
of fire-resistive construction ns sp('cifieU in section Ind 51.001 except 
that in a 3 story building 01·dinury eonstruction, as specified in sec· 
tion Ind 51.02, may be used above the thiL·d floor level. 

Ind 56.03 First ftoor fire-resistive. In all 2 story buildings having 
1nore than 4 class, study, or i·ecitation rooms of ordinary size (750 
square feet in area) on any floor, the first floor 1:1hall be of at least 
2-hour fire-resistive construction as specifi.ed in section l:Ht lil.06 un­
less all of the stairways and corridors throughout the building, 
including stairs, walls, ceilings and floors are of at least 2-houi· 
fire-resistive construction as specified in sections Ind 51.04 to In<l 
ril.07 inclusive. In all other 2 stol'y buildings, the bai;e111e11t c0iling 
shall be of one-hour fire-1·esistivc constl'uction us spe(·ified in section 
Ind 51.06, or better. 
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Ind 56 04 Subdivisions and fire stops. Every building of this classi· 
Ii.cation \\'hich is built in connection \\·ith a building of a lower grnde 
of construction shall be separated fro1n such other building by \\·alli­
of 4-hour fire-res's~ive construction as specified in section Ind ,; t.O.'i, 
and all comn1unicating openings shall be protected by fire·resistivf' 
doors as specified in section Ind 51.09 or cqunl. If such openin.l!s arf' 
used as a n1cans of egre~s, they shall be kept norn1ally open durinl!" 
the occupancy of the building. 

Ind 56.05 Exposure and courts. Xo \Vall containinrr \\'indows \\·hich 
light a class, study, recitation or rcadin'{ room shall be less than 30 
feet a\vay from any opposite building, structure or lot line, or oppo­
site court \Vail; except that the distance from such opposite court voalt 
may be reduced to not Jess than 20 feet provided light rays at an 
angle of 30 dcgees are not thereby obstructcrl fronl ent<'rin~ the f'ntire 
upper half of any such \\·indo\\'. · 

Ind 56.06 Nuniher, location and type. of exits. ( 1) The number and 
location of exits shall be such that, in c::J.se any exit or passageway is 
blocked at any point, some other exit ·will still he accessible through 
public passage\vays, fron1 eYery room used by the public or by the 
occupants generally. Except that in a high school, uni\'ersity, col­
leg~. lib:·ary or museum building, not more than 2 classrooms of 
ordinary size (750 square feet) may be placed bet\veen an exit and 
the end of the building, provided tha~','the exit doors from such class­
rooms are not more than 10 feet .. 'bcyond the exit. In a on<'-roon1 
buildint;, only one exit \viJl be required. 

(2) In buildings of nlore than one story there shall be at least 
2 stair,vay exits, each leading directly out of doors. The remaining 
exits shall be either such stair\vays or horizontal exits as specified 
in section Ind 51.19. \Vhere such stail'\Vuys lead to tlic base1ncnt the}' 
ghall be enclosed belo\V the first floor as specified in section Ind 51.13. 

(3) In buildings· of more than 2 stories all stair\\·ays shall be C'n­
clo.;:;e<l as spe!cified in sections Ind 51.17-Ind 51.18. 

(4) Fil·e escapes may only be nse<l as exits from the temporar\· end 
of incomplete or unit type building-s, as approved in \\•ritin~ b;· the 
industrial com1nission. Such fire escapes shall be of the "B" type 
whe1T! more than JOO persons <'an be accon1modated ahovc the first 
sto1·y. 

(3) Handrails shall be provided on both sides of all c•xit stairs 
used by pupils. 

(6) Closets shall not be placed below stail·\\'ays 01· ~tairway 
landings. 

Ind 56.07 Total width of exits. (1) The total width of exits from 
any floor shall be not less than the follo,ving rates, based on the total 
capacity of such floor and of the floors above. 

(a) Fire-resistive buildings, 30 inches per 100 persons. 
(b) Ordinary or frame buildings, 40 inches per 100 persons. 
(2) Where permitted under section Ind 56.06, standard fire escapes 

1nay be used for not to exceed one-third of the above total widths. 
(3) The capacity of a school building shall be established by the 

actual nutnber of fixed seats in rooms where such are used or by the 
number of persons \Vhich may be accommodated. (See section Ind 
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.)6.11). The capacity of a libral'y, 1nuseun1, 01· al't· g-ullcl'y shall be 
established on the basis of 100 square feet of total floor area of the 
building, exclusive of stail'\\'ays and elevatol'S, to each pcr;:;on, except 
that for lib1·ary reading roo1ns this at'C'U shall be reduced to ~O square 
feet per person for the space so occupied. 

Ind 56.08 Exit doors. Exit doors shall conlply \\'ith the require~ 
n1ents of section Ind 51.15, except that in ele1nentary schools the 
width may be reduced to 3 feet. The aggregate ,,·idth of exit doors 
"hall be as required in Ind 56.0i, No single door or leaf of a double 
iloor shall be more than 42 inches '''ide. 

Ind 56.09 Passageways. ( 1) Corridors and passagc\\'ays shall be 
so designed as to pl'event congestion and confusion und shall be 
provided \\'ith windo\vs and artificial light so as to tnaintain a light 
intensity th1·oughout of not less than 2.5 foot candles at the floor line 
whenever the building is occupied. 

(2) The n1ini1num unobst1·ucted ,,·idth of col'l'i<lors and passage~ 
ways \Vhich are used by the public or by the occupants generally, 
shall be deterinined in the saine nianncr as specifier\ for stair"·a~·s in 
section Ind 56.07, but in no case shall this \viclth be less than 4 feet. 
Corridors and passage\vays 8Cl'Ving as a ineans of cgregs shall be at 
least equal in combined ,,·idth to the required \Vidth of the stai1·,vays 
or passageways leading to them. 

Ind 56.10 Access to uttic and roof. Evc1·y buildin.t.r niore than one 
sto1·y in height shall have permanent means of access to the roof and 
attic space fron1 inside the building. \Vhere a scuttle opening is pro­
vided, the opening shall be not less than 20 x 30 inches, \Vith a 
pern1anent enclosure for n stair\vay or ladder lcacli1~g thereto. 

Ind 56.11 Floor svace and ceiling height. (1) All class and recita­
tion roo1ns shall have a 111inin1u1n floor space of 23 square feet per 
person. Roo~s used only for study purposes shall have a 1nininn11n 
floor space of 15 square feet per person. 

(2) In colleges or universities, classrooins seatc<l \Vith tablet a1·n1 
chairs or seats \\·ithout desks shall have a ?Hininnun floor space of 10 
square feet per person. 

(3) All rooms used for e(lucation purposes shall not be less than lU 
feet high in the t'h.!al', except in clmncntar!' Sl'huols sud1 t·onins which 
have a sloping ceiling n1ay have a ceiling height of i~ot less than 
8 feet on the low side provided the average ceiling height is not less 
than 10 feet. Toilet roon1s, service rootns, store roo1ns and sin1ilar 
spaces shall be not less than 8 feet hi_gh in the clear. 

Ind 56.12 Basement rooms. No class, recitation, study, laboratory, 
domestic science or library room shall have its floor more than 2 feet 
below the adjoining grade. Industrial arts rooms, shops, toilet roon1s 
and other i·oorns used by pupils (not including play 1·oon1s) shall havt! 
floors not more than 4 feet belo\V grade. The "·alls and floor \\•here 
exposed to soil shall be \Vaterproof and damp-proof. 

Ind 56.13 Assembly rooms. A roo1n which scats, or \\'l~ich can acco111-
1nodate, 100 or more persons shall conform to the requircinents of 
Chapter 65 (Theaters and Assembly Halls) of this code except that 

6]0 
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t.he n1inimum width of any exit doorway used exclusively by ele· 
1ncntal'y school children ntay be 3 feet; but in any ease the ag-1-{regatc 
width of such doo1"\vays shall be in accordance \\'ith Chapter 55. 

Ind 56.14 Seats, desks and aisles. (1) Seats, chairs and desks in 
class, recitation, or study 1·oon1s seating n1ore than 50 pe!'sons shall 
be securely fastened to the floor; or seats shall be fastened to.zether 
in groups of 4 or more, or in groups of 2 seats and 2 desks. Except 
that this requiren1ent shall not apply to desks and chairs used by 
teachers, or to chairs, tables and equipment used in kinrlergarten 
l'QOlllS. 

(2) Class, recitation and study rooms shall have aiSlcs along all 
\Valls. 

(3) In elementary school rooms, the intermediate aisles shall be 
not less than 18 inches and the wall aisles not Jess than 30 inches in 
width. 

(4) In high school roon1s, and in all other class, recitation and 
study rooms, the intermediate aisles shall be not less than 20 inches 
and wall aisles not less than 30 inches in width. 

(5) Where rooms are used for assen1bly purposes, seats anrl aisle:-; 
shall confo1·m to the requiren1ent& of sections Ind 55.13-Ind ii;), l l 
of this code. 

Ind 56.15 Heating plants. (1) In every building inore than onf;' 
story in height, all heating plants and fuel roo1ns shall be enclosed 
\Vith not less than 4-hour fire-resistive construction as specified in 
sections Ind 51.05 and Ind 51.06. All openings shall be protected \\'ith 
self-closing fire-resistive doors as specified in section Incl ;il.09. 

(2) In one story buildings all heating plants anrl fuel rno1ns shall 
be enclosed \\'ith not less than 2-hour fire-resistive construction a:-; 
1>pecified in sections Ind 51.05 nnd Ind Gl.06, except that this require­
ment shall not apply to buildings \Vhere jacketed stoves or school 
roo1n ht•ate1·s a1·e per111itted. All openings shall be protected by sl'!f­
closing fire-resistive doors as l'?Pec:ificd in section Ind i>l.O!J. 

Ind 56.16 Sanitary equipment. (1) TOILETS. School buildings shall 
buve the follo,ving toilet efjuipn1cnt: 

(a) In high schools, one \Vater·closet fOL' every 30 fen1ales or 
fraction, 

(h) One \VUtc1··closet for e\·ery tiO nutles Ol' fraction and one urinal 
for evel'y 80 males Ol' fraction. 

(c) In junior high and elementary schools, one water·closet for 
eve1·y 2;) fen1ales or fraction, one \\·ater-closet for every GO n1ales or 
fl'action and one urinal for every 25 n1ules or fraction. 

(2) lJJUNKING WATER. One drinking fountain shall b~ installed in 
each story and basen1ent, for each 6000 square feet of floor area, or 
fraction. Drinking fountains shall not be installed in toilet roon1;;;, 

(3) WA.SUING PACILITIES. Lavoratorics shall be provided in connec­
tion with toilet roon1s in the ratio of one lavatory for every 2 toilet 
fixtures (closets and urinals). 

(4) CLO,\KROOl\IS ANO \VARDROBF.S. In every school building, there 
shall be provision for the placing and storage of the \Vraps of occu· 
pants. Such provision shall consist of 'varclrobes, lockers, or cloak-
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rooms, constructed and arranged in a manner to insure and facilitate 
the ventilation and sanitation of contents. Ventilation shall conform 
to the provisions of section Ind 58.47 of the heating, ventilation and 
air conditioning code. 

(a) This prohibits the use of corridors, vestibules, etc., for cloak­
room purposes, unless ventilated lockers are provided. Open hooks 
and hangers will not be approved. 

NotfJ: llentlng and VentllnUon1 For heating and \"entllatlon In schooltt, 
libraries, etc., see the heating, \'Cntllatlon and nir conditioning code: ls~ued 
by the Industrial co1nn1ission, which code apptiP~ to nil public buildings nm'I 
places of e1nployment. 

Ind 56.17 Artificial lighting. ( 1) Each class, study 01· recitation 
room of standard size (31 to 33 feet long by 22 to 23 feet \\•ide) shall 
be equipped with at least 6 artificial lighting units syn1n1etrica\ly 
spaced. 

(2) Where electric service is available at IC'ast one circuit of l•l 
ainperes capacity (see Wisconsin state electrical code) shall be 
supplied to each standard room. 

Note: li'or general requln•n1e>nt~ whkh /"ll'J>I~· to lh1! natural anrl ;.z-lit\{'ial 
lighting ot schools see the school lli:>hting cotlc i1':-:Ued by thf' intlu.~trial 
commission, 

Ind 56.18 Fire extinguishers. In evei-y buildin[?', standard fire 
extinguishers, as specified in section Ind 51.22, shall be provided in 
the proportion of one extinguisher to each 2500 square feet, or frac­
tion, of floor area, but there shall be at least one fire extinguishel' 
on each floor including basen1ent. In addition to the fire extinguishers 
for general protection there shall be at least one extinguisher of 
appropriate type and size in each laboratory, shop or other vocational 
room. Every fire extinguisher shall be prominently exposed to vie"' 
and always accessible. 

Ind 56.19 Fire alarms. ( 1) Every building- 2 or n1ore stories in 
height and every one-story building \\'ith 6 or n1ore classrooms anrl 

an assembly hall or gyn1nasium accon1modating n1ore than 100 per­
.sons shall be provided \\•ith a proper alarn1 system complying \\·ith 
section Ind 51.24. 

Exception: A hand operated alarm if permanently installed and 
so arranged that it can he opei·at<'fl front any story, including- t\H' 
basement, n1ay be used in school buildings not more than 2 stories 
in height and having not 1nore than 2 standard size classrooms on 
the second floor • 
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Chapter Ind 57 

APARTMENT BUILDINGS, HOTELS AND PLACES 
OF DETENTION 

llltl Si.001 
Intl 57.01 
InJ li7,0l! 
Ind fi7.03 

ln•I ;;;.04 

ln•l 117.05 
ln<l 57.0ti 
Ind 57,07 

Tn<t 57.08 
Ind 57.09 
Lnd 57.10 
Ind 57,11 
Tnd 57.1~ 

Tnrl 57.13 
Ind 57.1_. 

Scope 
Cla:1s ot construction 
I•'lr:-it t\0111· nrc-rl'.':->istivc 
Garage and 1Jusi1n•:.-1s 
separation 
C!orrl(lor 1uul diVl!llnf.I" 
partitlon:J 
Court \\'ltlls 
Ya.nl:t 
Nun1ber. location and 
type ot •'xlts 
Aggregate width ot exits 
Exit doors 
Passageways 
Ll,i::htlnJr or exlti:; 
Enclosure of stalrwa)-·:1 
and r-ihafts 
Toilet rooms 
'Va.shing !acilitiC'1< 

Intl SI.Hi 
lntl 57 .16 
Ind :i7.li 
lrul 57.111 
!ml 57.UI 
Incl !i7.:!0 
Ind G7.:ll 

In•l 57. 22 
In(l ;, 7.'.!:I 
lrnl ii 7 ,:! I 
11111 r.17. :!!i 
Ind :\7,50 
Inil 57,51 

ln1l f.7.G'.! 

Repairs 
c:teanllnt!SS 
S1/.!' uf ruon1s 
HaSt'llll'Ot rOOlll>! 
\Vindows 
r~olntinn or flro hazards 
1'~ire prot1•et1on equlp­
nwnt 
1'~1re alar1n 
:;;cuttle 
Directions for l'Scape 
How house 
(~·l.rages 

Fill In~ stations; build­
ing.~ ancl structures 
Antornohlle tire or ba.t­
h•ry ::ihop::i 
Autornoblle parking 
decks 

Ind 57.001 Scope, (1) The requiren1ents of this chapter shall apply 
to all apartment buildings, row houses, rooming houses, hotels, dormi­
tories, convents, monasteries, hospitals, children's hon1es, homes for 
the aged and infirm, nursing homes, convalescent hospitals, convales­
cent homes, asylums, mental hospitals, jails, and other places of 
abode or detention, except as provided in section Ind 57.25 (2). 

(2) By place of abode is meant a building or part of a building, 
such as apartinent building, ro\v house, roo1ning house, hotel, dormi­
tory, convent, hospital, as foilows: 

(a) Occupied as a residence of 3 or mol'e fan1ilics living independ­
ently or occupied by 2 such fan1ilies and used also for business 
purposes, or 

(b) Occupied for sleeping or lodging purposes by 3 or more persons 
not members of the same family. 

(3) By place of detention is 1neant a building or part of a building 
used as a place of aho<lc anti \\•herein pct'sons arc forcibly confined, 
:;uch as asylums, n1ental hospitals, c.nd jails. 

Note: The attorney g_eneral hn~ ruled that all person::i comn1ittcd to an 
insane aaylun1 by court order con1e within th" meaning or the words "forcibly 
confined''. Also that the words "forcibly conftned" apply to all pr:-r:o;ons con­
f\ned ''lithout thelr con:;ient. 

Ind 57.01 Class of construction. (1) All places of abode \\·hich are 
1nore than 3 stories in height shall De of fire-resistive construction as 
specified in section Ind 51.001. 

(2) AU 3 story places of abode, other than hospitals and places of 
detention, shall be at least of ordinary construction as specified in 
section Ind 51.02, except that a 3 story apartment building \\•hich 
will accommodate not more than one fan1ily on each floor and a 3 
story hotel or rooming house \Vhich will accon1modatc not nlore than 
6 persons on each floor may be of f1·ame construction as specified 
in section Ind 51.03, except as provided in section Ind 57.02 . 

633 
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(3) All places of detention and all hospitals of 3 or n1nre stori£·s 
shall be of fire-resistive construction as spccific·d in sl·ction Ind .;i.out. 

Ind 57.02 First ftoor fire-resistive. (1) In 3 story buildings, except 
those having not more than one family on each floor, the first floor 
and its supports shall be of not less than 3-hour fire-r.esisti\·e con· 
struction as specified in section Ind 51.06, except that in a 3 story 
apartment house which will accommodate not more than 4 families, 
or a 3 story hotel or rooming house which will accomn1odate not n11Jre 
than 30 persons, above the first story, the basement ceiling shall be 
of not less than one-hour fire-resistive construction as specified in 
section Ind 51.06 or shall be protected by automatic sprinklers a!I 
specified in section Ind 51.23. 

(2) Spaces between floor joists, below or above stud partition!' 
where the studs extend through one or more stories, shall be firt·· 
stopped. 

Ind 57.03 Garage and business separation. (1) In every builrlin2' 
in which a lower story is used for garage purposes, the ceiling over 
the garage shall be of unr>ierced 4-hour fire-resistive construction 
as specified in section Ind 51.06. Stainvays from garages leading to 
the upper stories shall be separated from the garage area v;ith v.·alls 
of 4-hour fire-resistive construction as specified in section Ind i.i i.o;;, 
with openings protected as specified for special occupancy separation, 
section Ind 51.08. 

(2) In a building more than 2 stories in height \vhere the Jo\\·t·r 
story is used for business purposes, other than the hazards listed in 
Chapter 57 of this code, the ceiling over the Jo,ver story shall be of r.ot 
less than one-hour fire-resistive construction as specified in ::ec· 
tion Ind 51.06. 

Ind 57.04 Corridor and dividing partitions. (1) All 3 story places 
of abode \Vhich have more than one apartment or 8 roon1s on an\· 
floor, shall hi:Lve the public passageways enclosed 'vith partitions o.( 
not less than one-hour fire-resistive construction as specified in sec· 
tion Ind 51.05. If there is more than one apartment on any tloot·, 
such apartments shall be separated by such partitions. If there ar<> 
more than 8 rooms on any floor, they shall be divided by such par­
titions into groups of not more than 8 rooms each. 

· (2) Doors in such corridor partitions may be solid slab door;;, l \ 
inches in thickness, and need not be self-closing. 

Ind 57.05 Court walls. The walls of courts and similar int<'rior 
shafts for light and air shall be of not less than 3-hour fire-resistive 
construction as specified in section Ind 51.05, except that \\'hen the 
building is permitted to be of ordinary construction, the court \\·alls 
may be of one-hour fire-resistive construction. · 

I~d 57.06 Yards. (1) Behind every apartment house, the rear of 
which does not abut on an alley or street, there shall be a yard acros.i 
the entire width of the lot, open and unobstructed from the .irround 
to the sky. The width of the yard behind a 2 story building shall be 
either: 
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(a) At least 5 feet of unobstructed \Vidth; or 
(b) At least 10 feet from the rear lot line to the building line, of 

'''hich at least 3 feet shall be u11ohstructed, and the l'(!n1aintler n1ay 
be occupied by an open (or scl'ecnetl) porch. 

(2) For apartn1ent houses of n1ore than 2 stories, the unobstructed 
\Vidth of the entire yard shall be increased one foot for each additional 
story, except in the case of corner lots. 

(3) No apartn1cnt hou~c shall lH~ placed behind any other building 
unless there is at least 50 feet bet\veen the buildings. 

Ind 57.07 Number, location and type of exib1. (1) There shall be 
at least 2 exits accessible frn1n <'ach rno1n or apai·tnH•nt h~· n1eans of 
f>tail"\•;ays, ran1ps or horizontnl exits. The nu111her an<! location of such 
f!Xits shall be such that in case any exit or passagc,\·ay is blocked at 
any point, sonic other exit ,,·ill still be accessible through public 
11assage\vays from every roon1 or apart1ncnt, except that in fire-. 
resistive buildings a total area of not n1ore than 1~00 square feet 
n1ay be placed. bet\\'een an exit and the c11d of the building, and ex­
cept in 2 story building-s "·here there arc nnt nlore than 2 aparttnents 
on the second floor, one exit n1ay he through the adjoining apartinent 
Provided a connecting door containing a glass panel is provided in 
the partition separating the 2 apartn1cnts. The lock or Jocks on such 
doors shall he of a type "·hich can he unlocked fron1 either side \Vith­
out the use of a key. 

(2) Exits shall be distributerl: so that the entrance to each room 
or apartment will he not n1orc than GO feet distant fl'on1 an exit, 
ineasu1•i11g along public pas::>ni:tc\\·ays, if in a building of non-fire­
resistive_ construction, or 75 feet in a fire-resistive buildinp:. 

(3) At- least one-half of the l'f'quircd f'xits, in huilrling's of n101·e 
than one story, shall be stairways as <;pecified in section fnd 51.16. 
The remaining exits shall he eithe1· stair\\'ays, or horizontal exits; or 
fire escapes may be use<I as exits fro1n flnol's \vhich are not n1ore than 
40 feet above grade if thf'y are pluccd al{ainst blank \\'ails. Every 
building which acco1nmodates n1ore than one family, or 8 persons, 
~1hove the second story shall ha,·e at least 2 stair\\·ays. 

(4) Apa1-tn1ent huil(ling-s 3 stories OL' Jes . ., in h<•ight \\·hose floors 
and supporting n1embers are of not less than 2-hour firc-1·esistive 
C'onstruction, as specified in section Ind 51.06, and \Vhich have a plan 
go arranged that not 1norc than 2 occupancies on any floor make use 
of a common stair,vay, n1ay be con_structed \Vith one common stair\vay 
as a single exit, provided the \Valls bel\veen occupancies and those 
enclosing the stairway are of 2-hour fire-resist.ive construction as 
gpecified in section Ind 51.05. In this case, the stair,vays must be of 
not less than 2-hour fire-resistive construction, must lead directly to 
the outside and have all interior openings protected by approved fl.1·e­
resistive doors as specified in section Ind 51.09, 

(5) Where a jail or other place of detention \Vherein persons are 
forcibly confined is located on the upper floors of a court house or 
office building, at least one of the exits from the jail shall be a 
separate smokeproof stair tower leading directly from the jail sec­
tion to the outside at street grade. This stairway shall serve only the 
jail area and there shall be no doors opening into it from the office 
or court house section of the building. 
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Ind 57.08 Aggregate width or exits. 'l'he aggregall! \Vi<lth of t>Xit.-: 

shall be as provided for in section Ind 54.04. 

Ind 57.09 Exit doors. Exit doors shall be as specified in section Ind 
51.15; except that a door which is used by not more than 6 fan1ilies, 
or 40 persons, shall be not less than 3 feet \Vidc and shall not h1• 
required to open outward. 

Ind 57.10 Passageways. Every public passage\\'UY leading fro111 an 
exit. shall be at least as wide as the required \Vidth of such exit. 
Every public passageway leading- to an exit shall be at least 3 fec•t 
wide. The required width shall be kept clear and unohstruct<:!d at all 
times. 

Ind 57.11 Lighting of exits. In every building which acconunodat1::-: 
more tha.n 4 families, or 30 persons, and in every building "·hirh 
accommodates transients, the public passage\vays and stair,,·uys a1rd 
exit doors shall be illuminated from one hour aftel' sunset to one hour 
before sunrise. This illun1ination shall include lights at all intersec· 
tions of passageways, at all exits, and at the head, foot ancl landin~ 
of every stair\vay. The lights at emergency exit doors shall be red 
lights and shall be accon1panied by a sign bearing the \\·orrl ·'exit'' 
or "out", in plain letters. 

Ind 57.12 Enclosure of stairways and shafts. ( 1) In 3 stor\· build­
ings all stairways shall be enclosed as provided in sections I~rl ;il.17 
or Ind 51.18, \Vith one-hour fire-resistive partitions, as specified in 
section Ind 51.05, or better, unless the building is either of fir~­
resistive construction or equipped throughout \Vith auto1natic sprink­
lers. The doors n1ay be omitted in the stories above the basL·1nent i11 
one stair\vay enclosure. In all 3 story buildings acco1nn1odating- 1nnr1~ 
than 2 families, or 15 pC'rsons, above the first story, all hasen1ent 
stairways shall be enclosed with 2-hour fire-resistive partition;;; a . ..: 
specified in section Ind 51.05. 

(2) In buildings more than 3 stories in height, all stair\vays shali 
be enclosed with 2·hour fire-resistive partitions, as specified in section 
Ind 51.05, except that one stair\vay may be unenclosed in the first a:1d 
second stories, provided such stair\vay does not lead to the bas1·1111·11t. 

(3) In all buildings nlore than 2 stories !n height in \\•hich the- fir.~t 
story is used for husinP:":S purposes, at least one stail'\Vay shall lw 
enclosed in the first story with an unpierced 'vall of 2-hour firl'· 
resistive construction, as specified in section Ind 51.05, and such stair­
way $hall not connect with the basement. 

(4) Every elevator shaftway, dumbwaiter shaft\\'ay, clothes rhut•·, 
waste paper chute, pipe shafts and other similar vertical shafts in 
buildings more than 2 stories in height shall be enclosed \\'ith 2-hour 
fire-resistive partitions, as described in section Inrl 51.05, except that 
for 3 Story buildings, one-hour fire~resistive partitions lllU)' be USc<i 

where the enclosure does not pass through a business portion. Jn all 
cases the basement enclosure shall be of not less than 4-hour fire­
resistive construction. 

Ind 57.13 Toilet rO<!m•. (1) Every apartment shall have a water· 
closet in a bathroom; or separate compartment, except that "'·here 
there are apartments consisting of not more than 3 rooms, there shall 
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be at least one water-closet for every 2 such apa1·tn1ents. All othel' 
buildings in this classification shall have at least one \vater-closet fo1· 
every 10 persons or fraction thereof. 

(2) Occupunts of roon1s \\'ith private \vater-closets shall not bf' 
considered in counting either the number of persons 01· the nun1be1· of 
fixtures. 

(3) Water-closets and ul'inals, and the pipes connected there,vith, 
shall be protected against freezing as provided in section Ind !12.61. 

llh1tory1 (1) (2) (;!) a1n. Register, .June, 1956, N1). 6, eff. 7-t-r.6. 

Ind 57.1.( \Vashing facilities, In evet·y building of this classification 
\Vhere water supply is available or can be 1nade available, there shall 
be at least one sink 01· \\'ash bowl in connection "''ilh each toili·t fix~ 
ture. In apartn1ent houst'S there shall he su<'h a ~ink 01· ,,·ash ho\\·J 
in each apartinent. 

Ind 57.15 Repairs. E\·ery building of this classification, and all 
parts thereof, shall he kept in good repair ancl the roof shall h<· 
n1aintained to prevent leakage .. All rain\vat.er shall he so drained and 
conveyed therefron1 to prevent dan1pness in the walls and ceilings. 

Ind 57.16 Cleanliness. EYery building shall be kept clean, and shali 
also be kept free front any accumulation of dirt, filth, rubbish, 
garbage, or other inatter in or on the sa1ne or in the yards, courts, 
passages, areas or alleys connected \\'ith 01· belnnging to the sa111e. 

Ind 57.17 Size of roonts. F.\'cry sleeping 1·00111 shall be of sufficient 
size to afford at least 400 cubic feet of ail' space for each occupant 
over 12 yea1·s of age, and 200 cuhic feet for earh occupant under 12 
years, except that a ininin1un1 of !GO cuhic feet may be provided for 
infants in hospital nurserie~. !\:'o greater nu1nber of occupants than 
t.he nu111ber thus established, shall be p<'t'1nittecl in any su<'h roo1n. 

Ind 57.18 Basement rooms. ( 1) No living or sleeping room shall 
have its floor level helo'\' the adjoining rard, court, alley or street 
l:{rade. 
\ (2) No roon1s \Vherein persons are forcibly ('Ollfin(!d shall be located 
in a basement. 

Ind 57.19 \\'indows. The outside \Vindov.·s iri every sleeping or 
living room shall have a total sash area of at lenst one-tenth of the 
floor area of the roon1, hut not less than 12 i;quat'l' feet. The top of 
at least one such \\'indo\\' shall be not less than 6 1.:? feet above the 
floor, and the upper half thereof shall be n1ade so as to open the full 
width. 

Ind 57.20 Isolation of fire hazards. (1) All boiler and furnace 
rooms, including fuel. roo1ns and breeching, all laundries, drying 
i·ooms, carpenter shops, paint shops, and other hazardous \vork roo1ns 
and storage roo1ns in all buildings accon1n1odating transients, and in 
hospitals, asylu111s and other places of detention, shall be enclosed 
with a 4-hour fire-resistive enclosure as specified in sections Ind 
51.05 and Ind 51.06. All openings shall be protected by self-closing 
fire-resistive doors as specified in section Ind 51.09. 

(2) In all other buildings under this classification, such rooms shaB 
be enclosed with a 2-hour firc~resistive enclosure as p1·ovided in sec-
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tions Ind 51.05 and Ind 51.06, or better, except as othe1·wise pl'ovided 
in this section. 

(3) In apartn1ent buildings not more than 2 stories in height, such 
rooms shall be enclosed with a one-hour fire-resistive enclosure as 
specified in sect_ions Ind 51.05 and Ind 51.06, or better, except as 
provided in paragraph 5 of this section. 

(4) In one story buildings having a floor area of not n1ore than 
3,000 square feet and 2-story buildings huving a floor area of not 
more than 1,500 square feet per floor \Vhich are used for business 
purposes and also accomn1odate not n101·e than 2 families, such roon1s 
shall be enclosed with a one-hour fire-resistive enclosure, as specified 
in sections Ind 51.05 and Ind 51.06, or better. 

(5) The enclosure for the heating plant n1ay be on1itted in apart­
ment buildings not nlol'e than 2 stories in height and ha\·ing not 
1nore than 2 apartn1ents on a floor and in rooming hous£:S not 1nore 
than 2 stories in height and having not inol'e than 8 Jiving or slcepinK 
rooms on a floor, provided no part of the building is used for business 
purposes and all interior basen1ent stah'\\'ays are enclosed \\'ith a 
one-hour fire-resistive enclosure as specified in sections Ind ;j l .Oii 
and Ind 51.06, or better. See section Ind 57.25 fo1· exception for rov. 
house installations. 

Exception: Gas fired space heaters may be used in private apart-
1nents and in guest rooms in 1notels 01· tourist courts \vithout an 
enclosure if approved by the industrial commission. Space heaters 
fired v.•ith liquid fuel inay be used \Vithout an enclosure in motels 
and apart111ent buildings not n1ore than one story in hi:ight. 

Ind· 57.21 Fire protection equipment. (1) Standard first-aid stand­
pipes shall be provided in every building \Vhich is n1ore than 2 st0r:e:: 
high and accommodates 20 or 1uo1·e transients, and in all hospital.~. 
asylums and other places of detention. 

(2) In the above buildings where adequate \Yater supply is not 
available, and in buildings accommodating less than 20 tran:->il·nts 
where first-aid standpipes al·e not pl'ovided, a standard fire c_.xtin· 
guisher shall be placed on each floor at the head of each stail'\\·av an,J 
at each elevator 01· group of elevators. · 

Ind 57.22 Fire alarm. (1) Every building which accu111n1Watcs ;!u 

or more persons except hospitals and places of detention shall b+· 
provided with a fire alarm system complying \vith seC'tion Ind ,jJ.:!-1. 

(2) Every hospital which accommodates 20 or n101·e persons shall 
be provided with a fire alarm system complying with section Ind :jL:!-1. 
except that chimes or other approved sounding devices shall be u_.;.1:1l 

when within hearing distance of the patients. Visual attention e,,, 11 • 

pelling devices may be used in hospitals where appro\'ed br tht> indus· 
trial commission. 

(a) A presignal fire alarn1 systen1 111ay be installed in hospitals •Jr 
hotels where not less than 4 employes are on duty at all tiin£:s t,, 
respond to fire alarms. 

(b) Where presignal systen1s are installed, it is recon1n1end£:d that 
the fire department be called immediately after the p1·ealann signal 
is received. 

(3) This order applies to buildings no\\· in existence and to build· 
ings hereafter const1i.icted. 
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Ind 57.23 Scuttle. E\·ery building n1ore than one stol'y in height 
which accommodates more than 4 fan1ilies 1 or :JO persons, shall have 
a permanent means of access to the roof t'ron1 the inside. The opening 
shall be not less than 20 x :10 inches and there shall be a permanent 
ladder or stair\vay leading thereto. 

Ind 57.24 Directions for e!-lcape. (1) Jn every room liable to be used 
by transients, a notice shall be conspicuously poste<l giving con1plete 
and plain directions for reaching at least 2 exits. 

(2) In addition to this, a red exit light shall be provided over each 
exit on every floor. 

Ind 57.25 Row house. (1) LH:t'J!\'ITIO:-.'. A l'O\\. house is a place of 
abode not n1orc than 2 stories in heig-ht, arran1.;1?d to a('con1n1oclate 
3 or more attached rO\\' <l\\·cllini.:- units in \\'hich L'ach 1h\'clling unit is 
scpa1·ated from the adjoining unit by an unpiPr<-·crl \'crtical occupancy 
separation of not less than one·hour fil'l~:rr:o:i.-;i\'e const!'uction, extend·· 
ing fron1 the basement or lo\\·cst floor to t:1:• under sifle of the roof 
boards. 

(2) REQt:IR1-::1i11-;sTs. (a) Each 1h\'<'llinl!" unit shall have separate 
entrances and exits leading- 1iin·(·tlr t•i tlu: outside. 

(b) Heating ducts n1ay ht• install,·d in the space bet\\"een studs 
in the occupancy sepa1·atio11 ,,·all r-·· .• ,·itlcd all such ducts are covered 
with 1,i inch corrugated a.'lbt·.:>tos (I(. the equivalent protection. lleating 
ducts shall not be install«.! h:11·.·: ~o hack in the occupancy separation 
\Vail, 

(c) Where 1·a<"h J:,·ir _ unit has a separate hea~ing sy3tc111, the 
requirements .1f s··~·~io 1 : .... Ind ;)i.20 and lnd 5i.2:! need not be coin· 
plied "'ith. 

(d) Each Jiv1H,1.t unit shall have urress to the attic fro1n thC' in:'lirl.e 
hy n1eans of an opening not less than ~O x :!O inches locatecl ahovp 
the stair landing on the second floor, but the other provisions of 
section Ind 57.23 need not be complied 'vith. 

llAZAl!DOUS OCCUPA:-iCIES 

Ind 57.50 GaragE's. (1) I>t:FIXETIUXS. (a) A garage is a huilrling, 
or part or a building, \\'hich acconunodates or houses self-propelled 
v~hicles. For the purpose of this code the W1·n1 vehicle includes land, 
air and \vater vehicles. 

(b) A private garage is one used in connection \\'ith a private 
1·esidence for the purpose of housing self.propelled VC'hicles o\\'ned by 
the occupant ot the residence and used only for personal or family 
service. 

(2) CONSTRUCTlON REQUIRE~IENTS. (a) All garages, except private 
garages, which are more than 500 square feet in area shall have walls 
and roof of ordinary construction, as specified in section Ind 51.02, 
or better, and all floors of vehicle storage rooms, salesroo1ns, and 
repair shops shall be ot not less than 4-hour fire-resistive construction, 
as specified in section Ind 51.06. Exceptionx: 1. A garage not 1nore than 
one story in height and 2,000 square feet in area may have walls 
and roof of frame construction if located at least 100 feet from any 
other building or boundary line b{!tween ·premises. 
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2. A hanga.i· ioi· the storage of not ntol'e than one airplane or a 
boat house for the storage of not n101·e than one motor boat 111ay Jw 
of frame construction if located at least 15 feet fron1 any prope1·ty 
line or other building. 

(b) All \Valls, or parts of walls, nearer than 5 feet to a boundar>· 
line between premises or to any other building shall be unpie1·ccil; 
all walls, or parts of walls, nearer than 10 feet, but not nearer than 
5 feet, to a boundary line between premises 01· to any other building 
shall have all openings therein protected by means of fire-resistive 
doors and windows as specified in sections Ind 51.09 and Ind 51.tO. 

(c) Where a garage, other than a private garage, is huilt in con­
nection with a building used for other purposes, it shall be scparate1l 
therefrom by means of unpierced 4-hour fire-re·sistive \\'alls, as 
specified in section Ind 51.05, and unpierced 4-hour fire-rcsi;;tiv1• 
floors above and below as specified in section Ind 51.06. Staii·\vays 
from garages leading to upper stories shall b~ separated fron1 tht! 
garage area with walls of 4-hour fi1·e-resistive con~lruction as speci­
fied in section Ind 51.05, with openings 1n·otc<'tl!(l as specified for 
special occupancy separation, section Ind :J!.08. f<,,'xception: 1. '\'here 
a fire station is incorporated \Vithin a n111nicipal or silnilar conl­
munity building, connecting door opeu:.igs 'viii be pennitte(l if pro­
tected with fire-resistive doors as specifh•a in section Ind 51.09. 

(d) Where a garage which is less than 500 square feet in ar1·:t 
is built in connection with a 1n1hlic hliilding or place of en1ploynicnt 
under this code, the garage shall l1a\·e '"alls and ceiling of not \PF::; 

than one-hour fire-resistive construction as specified in scC'tions Ind 
51.05 and Ind 51.06, and the openings to adjoining parts of the 
building shall be protecL·d by n1eans of fire-resistive doors as ;.;pr~cifi~··l 
in section Ind 51.09. 

(3) FIRE PROT1':CTION. Railers, fu1·nac(·S and all open fta111e ·~qu:p­

ment within garages shall be effectively separated front other a1'Pa:' 
by not less than 2-hour fire-resistive walls, floors and ceilings as 
specified in sections Ind 51.05 and Ind !11.0G. Such 1'nrln:-'Ul'f'S in 
basements shall have no openings into other base1ncnt a1eas .. .\II 
stairways leading to such basement enclosures fl'on1 the first ft0<Jr 
shall be enclosed on the first flool' ''"ith not Jess than ~4hour fi1·P­
resistive construction as specified in sections Ind 51.05 and Ind 51.0fl, 
and th.,. opening, thereto protected with a fire-resistive doot· as .sp1·ci­
fied in section Ind 51.09. 

(4) FLOOR PITS. There shall be no pits or other depressions in the 
floor of any ga1·age area, except that this requirement shall not applr 
to the shallow depressions formed to secure floor drainag-e, no!' to 
catch basins installed in compliance with the provisions of the plun1h4 
ing code issued by the state board of health, nor to flool' openintr~ 
for acceaa to regular basements. 

(a) This will permit service openings in the floors of garagl's or 
service stations provided that the area helO\V can be classed as rc~ular 
basements and are ventilated in accordance \vith the rcquiretncnt~ of 
the heating, ventilation and air conditiotiing code. 

Ind 57Jn Fillin& stations; buildings and structures. (1) D1-;r1:-.01-
TlO.Nll. (a) By fUli;Dg station is meant one or more pumps, tanks, anrl 

1-2-56 
Building Code 



• 
) 

-._, 

I 

• 
• 

WISCOXSl:-1 ADmXISTRAT!VF. CODE 

other pieces of equipn1ent used in the storage and dispensing of liquid 
fuels and arranged for the sale of such liquid fuels to the public. 

(b) By dispensing area is meant any area \\'ithin lfi feet of any 
pump or other dispensing equipn1cnt. 

(c) By basc1nent or open space unilt•r a floor 01· dispensing iu·eu 
is meant any space that docs not have an outlet at its lo\vcst level, 
at or above grade. 

(2) CoNsT1n·cr10:-.o. (a) • .\ll buildings having a service space of 
more than fiOO square fet't in area designed to accon1n1otlate n1otor­
driven vehicles, and all other buildin)'.(s erected \vithin 15 feet of tho 
dispensing equipn1ent shall he of ordinary construction, as specified 
in section Inrl 51.02, or hcttel', except \Vherc canopies are provided 
over the dispensing equip1ncnt, such canopies shall be of inco1nbustible 
construction throughout. :\"o punip:-i or other di,<;pensing- equipment 
serving liquid fuel to the public shall be located ,\·ithin or under anr 
occupied part of any building or structure. · 

(b) Buildings not 1nore than 01H~ story in hcig-ht :11Hl not exceeding 
500 square feet in area n1ay be of fra111e cr111struction if locate<\ 
at least 15 feet fro1n disp1•11sing- equipn1c11t :111tl JO ft•et. f1·on1 thr 
boundary lines bet\\·een pren1ises and fron1 other huildings on the 
same premises. 

(c) Buildings ntorc than GOO square i.t•ct in H!'ea use<I as office 
buildings exclusively, or in conncC'tiou \Vith oth<.•r non-hazardous 
occupancies tnay be of fran1e constJ·uction if not mo1·c than one story 
in height and located at least :~11 fc('t f1·un1 boundary lines bet\\·een 
premises, from other building-:- nn the sa1ne pre1nises and fl'on1 the 
<lispensing equipment. 

(d) All \Valls, or par!::: of \Valls, in buildings uncle1· (a) \Vhich arf:' 
nearer than 5 feet to ,~ houndary line bet\\•cen pren1ises or to any 
other building shall be unpil~rccd j all \\·all:.'!, or parts of \vnlls nea1·c1· 
than 10 feet, h11t not nrni·r1· than !i feet, to a boundary \inf' bet\Veen 
premises or to any other building shall have all openings therein 
protected by n1eans of fire-resistive doors and \\•indo\vS as specified in 
sections Ind 51.09 and Ind 51.10. 

(e) The main floo1· level of any building erected \vithin 15 feet 
of equipment used to dispense· liquid fuel shall not be below thP lC'\'<~l 
nf the driVC\\'UY or grade at- ~ueh cquip1ncnt. 

(f) There shall be no hasen1cnt or oth1-1· opt•n space untlt'l' the 
ftoor of the dispensing area outside of the building. There shall he no 
basement or other open space under the floor of any filling station 
building, unless: 

1. The tnain floor level is at least 6 inches above the drive\vay 
or grade at the dispensing equipment, and 

2. There is no outside door, \vindow or other 'vall opening to such 
under floor space, except fuel chutes 01· other similar vei·tical open­
ings having a tight-fitting cover, \vith the bottom of such opening 
at least 6 inches above the driveway or grade at the dispensing 
equipment. . 

3. The floor and enClosure of the under floor space is of 4-houl' 
fir~-resistive construction as specified in sections Ind .51.05 and Ind 
51.06. 

4. The under floor space is effectively vented by gravity means . 
~ote: For requirementa applying to floor plll, see aectlon Ind 57.50. 

6Ltl 
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Ind 57.52 Automobile tire or battery shops. (1) Any building, or 
part of a building, in which tires are repaired or fitted to vehicles 
shall be constructed, equipped and 1naintained as .:i gat'ag-e under 
section Ind 57 .50. 

(2) Any building or part of a building, in which electric storage 
batteries are charged, repaired, or are installed in vehicles shall be 
constructed, equipped and maintained as a garage under section Ind 
57.50. 

Ind 57.53 Automobile parking decks. (1) DEFINITION. For the 
purpose of this code, a parking deck is an unenclosed or partially 
enclosed structure used for the parking or storage of sclf-propcllc<i 
\'ehicles, which are driven into the structure antl nrc parked under 
their own power with no facilities for the rt!pairing- of such vehicles. 

(2) CONSTRUCTION REQUIRE1\tENTS (a) Pal'king decks may be 
erected without enclosing walls except that unpi<·.·ccd enclosing "·alls 
of not less than 2-hour fircffresistivt~ t•onst1·uction, as specified irl 
section Ind 51.05, shall be provided on all sidc.s which are located leas 
than 10 feet from the boundary line h:·b•·ccn premises or from an)' 
other building. 

(b) Parking decks of 4ffho\ll' fit't)·resistive construction shall not 
be limited in height or in floor area. 

(c) Parking decks n1ore than iltl feet in height shall ha\·e floors 
an<l supporting n1en1bers of :?-hnur fire-resistive construction or better. 

· Such structures shall not exceed 75 feet in height or 30,000 squart· 
feet in area. 

(d) Parking decks of unprotected incon1bustible construction shall 
not exceed JO feet- in height or 20,000 square feet in area. This area 
n1ay be increased to 25,000 square feet \\'here the structure fac(':<: 
:! streets and to 30,000 s·quare feet \vhcrc it faces 3 01· n1ore streets. 

(e) A continuous 'vheel guard not less than 10 inches in hl'ight 
shall be provided on all sides of the structure on all floors. 

(f) A guard rail not less than 3 feet 6 inches in height and ha\'inl( 
an intermediate rail at n1id-height and a toeboard at least 6 inches 
high at the base, or the equivalent, shall be provided on all open sides 
,,f the structure on each flool'. 

(g) All parking decks and parts thereof shall be designed and 
constructed to support the following minimum superin1posed live 
loads in pounds per square foot of horizontal area, in adclition tn thf' 
dt•:.ui load: 

Pa.'!senger Cars Only 
Top floor ---------------------------- - --- --··- __ ------
First floor -------------------------------------------
Intennediate floors -----------------------------------
Ramps ------------ -------·-------- - ---------·-------- -
811.<tses and Trucks 

Pf)1111.d.'{ 

Per Sq1u1r .. 
F11ot 

80 
80 
:ill 

. 80 

A.II floor and ra1np aL·ens ------------- 8000 pound axle load in an\ 
possible position or 80 pound~ 
per square foot, \\'hichc·ver 
produces the greater strcs$. 

1th1tory1 Cr. H.egtster, June, 1!156, Xo. 6, eft', 7-1-56: er. (:!) (g), Ht'gi.~t··r . 
. \..ugUSt0 1957, No. 20 ett 9-1-57. 
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