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Chapter Ind 50
SCOPE OF BUILDING CODE

ind 50.001 New bulldings and ad- Ind 50.04 Local regulations
ditions Ind 50,10 Approval of plans and

nd 50.01 Alterations speciiications

Ind 50,02 Change of use tnd 50.11 Evidence of approval

Ind 60.03 Exemption from rode fnd 5012 Approval of materials,
Fequirements methods and devices

Ind 50.001 Application, (1) NEW BUILDINGS AND ADDITIONS, This
code shali apply to all new buildings, structures, and also to additions
to existing buildings and structures, except as in section Ind 50.03.

(2) EXISTING BUILDINGS, Buildings and structures erected prior
to the effective date of the first building code (October 9, 1914) shall
comply with 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 which affects the structural strength, fire
hazard, exits, lighting or sanitary condition of any new or existing
huilding or structure. This code does not apply to ordinary non-
structural changes or minor repairs necessny for the maintenance of
any building or structure.

Ind 50.02 Change of use. (1) When the use of a building or struec-
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 with the requirements for the new
use as provided in this code.

(2) If, upon an inspection of a building or structure, it is found
that its use was changed since the effective date of the first building
code (October 9, 1914) and that it does not comply with the require-
menty of the building code in effect at the time of such change, it
shall then be mada to comply with the code requirements in effect at
the time 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
more than 2 families.

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

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

Ind 50.04 Local regulations, This code shall net limit the power
of cities, viilages and towns to make, or enforce, additional or more

stringent regulations, provided the same do not conflict with this
¢ode or with any other order of the industrial commisaion,
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32 INDUSTRIAL COMMISSION

ENFORCEMENT

Ind 50,10 Approval of plans and specifications. (1) Complete plans
and specifications for all buildings and structures in the following
class fizations 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.

(¢) Apartment build'ngs, hotels and places of detention.
(d) Hazardous occupancies.

{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 ficor or reof spans greater
than 30 feet and are not move 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 shalt be submitted in triplicate and work shall not be
started until plans are approved. The following data shall be a part
of, or shall accompany, all plansg submitted for approval.

(a) The location and grades of adjoining streets, alleys, lot lines
and any other buildings on the same lot or property.

(b) Name of owner.

(¢) Intended use or uses of zll 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) Assumed unit stresses for structural materials.

(h) Stress diagrams for all trusses,

(i) Typical calculationsg for slabs, beams, givders and columns.

(4) Complete structural calculations shall be furnished upon re-
quest of the industrial commission or other authorized approving
official. All plans and specifications shall be sealed or stamped by a
registered architeet or professional engineer, or signed by any other
designer.

(5) Th's order shall apply to additions and alterations, as well as to
new buildings, and shall alse apply to all cases where there is a
change of occupancy or use of a building.

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

{7) This order sha'l not apply to sanitary appliances, such as water
supply and sewage disposal systems, chemical and septic toilets, and
similar equipment, which shall be submitted for approval. and in-
stalled, in accordance with the regulations of the state hoard of
health,
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WISCONSIN ADMINISTRATIVE CODE 3

(8) After being approved, plans and specifications shall not be
changed in any respect which may involve any provisions of this
code, except with the written consent of the approving official,

(a) The approval of a plan or speeification is not to be construed
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
congtruction, alteration or equipment of buildings or structures
under this code and not specifically mentioned in this code shall not
be so used until approved in writing by the industrial commission, ex-
cept sanitary appliances, which shall be approved in accordance with
the state plumbing code issued by the state board of health, The
data, tests and other evidence necessary to prove the merits of such
material, method of construction or device shall be determined by the
industrial commission.

1-2-66
Bullding Code

57~






(5]

WISCONSIN ADMINISTRATIVE CODFE

Chapter Ind 51
DEFINITIONS AND STANDARDS

Ind 51.001 Fire-resiastive con- Ind 51.10 Fire-resistive windows
struction Ind 51.11 Glass block
Ind 51.01 Mill construction Ind 51.12 Helght of building
Ind 51.02 Ordinary construction Ind 51.13 DBasemant; first floor;
Ind 51.03 Frame construction number of stories
Ind 51.04 Flre-resistive stand- Ind 51,14 Street; alley; court
ards; structural mem- Ind 51.15 Standard exit
bers Ind 51.16 Stalrways
Ind 51.05 Fire-resistive stand- Ind 51.17 Smokeproof stalr tower
ards; walla and parti- Ind 51.18 Interior enclosed stair-
tiona way
Ind 51.08 TFlire-resistive floor Ind 51,19 Horlzontal cxit
construction Ind 51.20 Fire escapes
Ind 61,07 Fire-retardent roof Ind 51.21 Standpipes
coverings Ind 51.22  Fire extinguishers
Ind 51,08 Qccupancy separations Ind 51.23 Automatic sprinklers
Ind 51.09 Fire-resistive doors Ind 51.24 Flre alarm systems

Ind 51.001 Fire-resistive construction, (1) A building is of fire-
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-
cept that non-load bearing 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 walls which 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) Interior partitions shall be constructed of incombustible
materials, except that dividing partitions in stores, offices, and
similar 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 area of not
more than 800 square feet shall be of 1-hour fire-resistive construe-
tion but such partitions may be constructed 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
doors or windows as specified in section Ind 51,09,

(5) Structural framework shall be of structural steel or reinforced
conerete. All structural steel members, not including structural mem-
bers for elevators and elevator enclosures shall be thoroughly fire-
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6 INDUSTRIAL COMMISSION

protected with not less than 4-hour fire-resistive protection for
columns, beams and girders and 3-hour fire-resistive protection for
floors, for all buildings more than 8 stories or 85 feet in height;
and with not less than 3-hour fire-resistiva protection for columns,
beams and girders and 2-hour fire-resistive protection for floors,
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 5I1.04.

(6) Al reinforced concrete columns, beams and girders ghall 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 columns, beams and girders and 2-hour fire-
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 asg specified in section Ind 51.04. '

{(7) Ploor construction shall consist of any approved floor system
providing not less than 3-hour fire-resistive construction for &ll build-
ings mere 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 more than 8 stories or 85 feet in height when
all of such sheathing is mwore than 25 feet distant from any floor,
balcony or gallery, or wood sheathing of not less than 1 inch nominal
thickness may be used at any distance not exceeding 5 feet from a 2-
hour fire-resistive attic floor, and when such sheathing is covered on
the outside by a fire-retardent roof covering, except as provided
under occupincy requirements,

{9) Stairs and stair platforms shall be constructed of reinforced
concrete, iron or steel. Brick, concrete, marble, tile, terrazzo or other
hard incombustible materials may be used for the finish of treads
and risers. :

(10) Doors and windows may be of wood except as otherwise
specified under occupancy requirements and in sections Ind 51,17, Ind
51.19, Ind 51.20 and Ind 52.01.

{11) Projections from the building, including bays, oviels, and
penthouses, together with other roof structures shall be constructed
of incombustible material as specified in this order,

(12) Wood may be used for finished floors and also for trim, in-
cluding picture molds, chair rails, wainseoting and baseboairds, if
spaces between wood sleepers and wood grounds are fire-stopped
with incombustible materials; .

(13) Acoustical materials may be used on ceilings and on walls
from a level of 6 feet above the floor provided they are attached
directly thereto, and all spaces between wood grounds are fire-stopped
with incombustible materials,

Historys 1-2-56; am. (2): (2){a); 1 (3){(n): eglater, June, 1956,
No, 6, eff, 7-1-08.
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WISCONSIN ADMINISTRATIVE CODE 7

" Ind 51.01 Mill construction. (1) In a building of mill construction
the structural frame shall consist of steel or irom which shall be
five-protected, of reinforced concrete, of 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 wails which face atreets, alleys, outer or inner courts 20
feet or more in width may be construeted of incombusiible panels
of not lesg than 1-hour fire-resistive construction.

{a) Non-load bearing exterior walls which 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 with the loads trans-
mitted to the columns by metal ring or similar type connéctors, or
by caps of otherwise suitable material. They shall not rest on wood
bolsters or floor timbers. Wood bolsters may be used to support roof
timbers, No wood column shall be less than 8 inches nominal in its
least dimension, and no beam, girder or joist shall be less than €
inches nominal in its least dimension nor less than 45 square inches
in cross-sectional area, In no ecase shall masonry or reinforced con-
crete be supported on wood construction except tile or concrete floor
finishes not more than 3 inches in thickness.

(4) For structural steel or iron members, the fire-protection shall
be not less than 3-hour fire-resistive protection for columns and not
less than 2-hour fire-resistive protection for beams, girders and floor
systems, as specified in section Ind 51.04.

(6) Al reinforcement in concrete columns shall be fire-protected
with not less than 3-hour fire-resistive protection, and all joists,
beams, girderas, slahs 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 thickness, with a top
layer of flooring of 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 floors, except that
the minimum nominal thickness shall be 2 inches. Roof coverings
shall be a fire-retardent roofing as specified in section Ind 51.07 and
shall be required over all combuatible roof construction.

(8) Enclosures for elevator or dumb-waiter shafts, vent shafts,
stair wells, wastas paper chutes, and other similar vertical shafts
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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-resistive
doors ag specified in section Ind 51.09,

(9) Stair construction may be of wood in buildings not exceeding 3
stories in height, In buildings 4 or more stories in height all stairs
and stalr construction shall be as required for fAre-resistive con-
struetion specified in section Ind 51.001,

(10) Doors and windows may be of wood except as otherwise speci-
fied under cccupancy requirements in this code,

Historyy 1-2-58: am. (233 (2){a); Register, June, 1356, No. 6. «0,
7158,

Ind 51,02 Ordinary construction, (1) A building is of ordinary con-
gtruction if all enclosing walls are construeted of incombustible mate-
rial, and the roof has a fire-vetardent covering as specified in section
Ind 51.07,

(2) The structural framework shall be of steel, iron, reinforced con-
crete, masonry or wood, Five-protection of steel, iron or wood strue-
tural members may be omitted, except that all members carrying
masonry in buildings more than one story in height shall be fire-
protected with not less than one-hour fve-protection, ns specified in
section Ind 51.04,

(3) Floors, roof and partitions may be of wonod, but ne joist, rafter
or stud shall be less than 2 inches in nominal thickness, In all build-
ings the first story foor construction ahove a basement, if of metal
or wood, shall be protected on the under side by one-hour fre-
resistive construction, and in buildings of 4 stories or more in height
the lower side of all metal or wood floor or roof construction shall be
protected by a ceiling of one-hour fire-resistive construetion as speci-
fied in section Ind 51.06, unless otherwise provided under occupancy
requirements.

{4) Stairs may be of stcel, iron, reinforced concrele, masonry or
wood, with enclosures as specified under occupancy requirements.

{(6) Bays, oriels and similar projections from the walls shall be
constructed of incombustible materials as specified in this order.
Penthouses and other roof structures shall be of not less than one-
hour fire-resistive construction as specified in section Ind 51.06.

Ind 5103 Frame construction. (1) A building is of frame con-
struction if the structural parts and enclosing walls are of wood, or
of wood in combination with other materials. If such enclosing walls
are veneered, encased or faced with stone, brick, tile, concrete, plaster
or metal, the building is also termed a frame building,

Ind 51.04 Fire-resistive standards; structural members, (1) MiNI-
MUM THICKNESS IN INCHES FOR VARIOUS FIRE-RESISTING MATHERIALS

1-2-58
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WISCONSIN ADMINISTRATIVE CODE ) Y

MINIMUM THICKNESS IN INCHEN FOR VARIOUS
FIRE-RESISTING MATERIALS

Minimum Thickneas of Material
5Mnteriai in Inches For the Following

Struct. Steel Parts Fire-Resistin
Fire-Reaistive Periods

i
to be Protected Uue

4 Hr. 3 Hr. 2 Hr. i He,
Conereto 2 2 134 1

Steal or Cast Iron Gunits 2 134 t 114
Columnpa: All
Membersof Pri- | Brick of Clay, Shale, Concrete or
mary Trusses oz Sand Lime All Spaces Filled 34 ¥ 2 2y
Primary Girders.

Clay Tile or Haydite ar Waylite
ar Concrete Dlock or Gypsum |
Block or Poured Gypsum. All [2'Thick-
Spaces Filled. Motal Tlenin nessea

orizontal Joints. 2 Inches 4 2 2
Each
Portland Cement Plaster on ”ﬁi
Metal Lath ——- eea | With 1
alr apace
Clay Tils, End Const. have lass
LT R R I S
illed and Mo s or ) o
zontal Jolnts Fliling | Filling
Concrets 2 2 134 1
Gunite 2 134 1 X
Wehs and Flanges | Brick of Clay, Shals, Concrets or
of Steel Bearny and Lime' 2% 174 2% 2%
and Secondary
Girders Clay Tile, Concrete Block, Gyp-
sum Bloek or Poured Gypsum 2 2 2 2
Metal Lath and Gvpywum or Ports
iand Cament Plaster ~ |oc.ocouafeacencas 14 1

Reinforcing Steel in
Columns, Beains, | Concrets 134 14 14 1
Girders& Trusees

Relnloreing Rteel In
Ralnforerd Cone | Concrste 374 [B7Y 1 H
crets Joints

Relnforoing Steel In
Reinforced Con- | Concrete 1 1 L X
crate Slaba

Reinforeing Steal in
Reinforced Con~ | Gypsum 1 1 L' M
crete Sinhe

{2). CoNcRETE, Concrete shall have a coarse aggregate of limestone,
calcareous gravel, traprock, blast furnace slag, burnt clay, burnt
shale or other coarse aggregates containing not more than 656% of
siliceous material such as granite, sandstone, chert, flint or quartz.

(3) APPROVAL OF OTHEW MATERALS, Other materials, assemblies and
thicknesses of necessary strength and durability for the use intended
and which have successfully performed under tests made by a recog-
nized laboratory in uccordance with the requirements of the "“Stand-
ard Specificationg for Fire Tests of Building Congtruction and Mate-
vials” (C19-33) of the American Society for Testing Materials, shall
be accepted for specific ratings in addition to those preseribed in
this geetion.
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10 INDUSTRIAL COMMISSION

Ind 51.65 Fire-resistive standards; walls and partitions,

Wull Construction

Afiniitum Thickness in Inchen,
aca to Face

Al | 9Hr. | 2Hr, | LHr
Salid Brick, Load Bearing, Unplastered 8 8 8 8
Solid Brick, Non-Loud Bearing, Unplastered 8 8 4 4
Holid Brick, Load Bearing, Plastered Two Sides 8 8 8 A
Solid Brick, Non-Load Bearing, Flasternd Two Sides 8 B 4 ¢
Hollow Clay Tile, Load Bearlng, Unplastered 12 12 8 8
4-Cell | 3-Cell | 3-Cell | 2-Cell
Hollow Clay Tile, Non-Load Bearing, Unplastered 12 3 6 4
4-Cell 3Cell | 2-Cull 1-Cell
Hollow Clay Tle, Load Bearing, Plastered Two Sidea 12 8 8 8 .
3-Celt 3-Cell | 2-Cell 2-Cell
Hollow Ctay Tile, Non-Load Bearing, Plastered Two 12 [ 4 1
Sides 3-Cell | 3-Cell 1.Ceil 1-Cell
Conerete Block, Load Bearing, Unplaatered 12 12 8 8
Concrats Mock, Non-Load Dearing, Unplastered 12 | 12 P ‘
Concrete Block, Load Bearing, Plastered Two Sldes 12 8 8 8
Concrete Block, Non-Eoad Bearing, Plastered Two
Sides 12 8 1 3
Solid Plmin Concrets, Load Bearing 8 8 8 8
Solid Plain Conerete, Non-Load Bearing E [ K 4
Solid Rainforced Concrete, Load Benaring 6 5 4 4
Solid Rainforced Concrete, Non-Load Beating 6 5 4 3
Solid Gypsum Block, Non-Load Bearing, Unplastered [ 6 3 3 )
Solld Gypaum Block, Non-Load Bearing, Plastered -
Two Sides € 4 1 3
f{ollow Gypsum Block, Non-Load Bearing, Un.
plaster ] 8 i 4
Hollow Gypsum Block, Non-Load Bearing, Plastered
Two Sides o caeeiiii i rar i mraaaaam 8 8 4 4
Solid Cemont or Gypaum Plaster on Metal Baze,
Non-Load Bearing -- e 2 2

Hollow Pattitions, Lath and plaster ghall have a mini-
mum thicknesas of 34 inch. Lath may beof metal or
34 inch perforated gypsum. If constructed of wood
atuds, they shall be ire-stopped,

(2) Other materials, ussemblies and thicknesses of necessary
strength and durability for the use intended and which have success-
fully performed under tests made by a recognized laboratory in
accordance with the requirements of the “Standard Specifications for
Pire Tests of Building Construction and Materials” (C19-33) of the
American Society for Testing Materials, shall be accepted for specific
ratings in addition to those preseribed in this section,

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

1-2-56
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WISCONSIN ADMINISTRATIVE CODE 1

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 cement or gypsum
plaster may be used.

Ind 51.06 Fire-resistive floor construction, (1) Fire-resistive floor
construction shall be accepted for the following respective degrees of
fire-resistive protection when constructed as specified in this 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 less than 2 inches of solid masonry, or shall
consist of steel joists or steel floor construction protected with fire-
res.stive materials as tabulated in this section, Except in the case of
steel joisted construction, all reinforeing, tie rods and supporting
structural members in such floors shall be protected with not less
than 4-hour fire-resistive construction as specified in section Ind 51.04,

(3) THREE-HOUR CONSTRUCTION. Three-hour fire-resistive floor con-
struction shall consiat of reinforced concrete, gypsum or solid masonry
slabs or arches not less than 2% inchesg in thickness, or shall consist
of hollow masonry slabs or arches not less than 4 inches in thickness
with & 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 conastruction all reinforcing, tie rods
and supporting structural members in such floor construction shall be
protected with not less than 3-hour fire-resistive construction as
specified in section Ind 51.04.

{4) TWO-HOUR CONSTRUCTION. Two-hour fire-resistive floor con-
struction shall consist of reinforced concrete, gypsum or solid
masonry slabs or arches not less than 231 inches in thickness, 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 flooy econstruction 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 construetion shall be
protected with not less than 2-hour fire-resistive construction as
specified in section Ind 51.04.

{(6) ONH-HOUR CONSTRUCTION, One-hour fire-resistive floor con-
struction shall conasist of reinforced concrete, gypsum or solid masonry
glabs not less than 2% inches in thickneas, or shall consist of hollow
masonry slabs or arches not less than 3 inches in thickness with all
joints in sauch hollow unit construction thoroughly filled with 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

1-2-56
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12 INDUSTRIAL COMMISSION

wood fHoor on top (the sub-floor not less than % inch thick, and the
total thickness of the two layers not less than 1'% inches thick) and
with a fire-resistive ceiling as tabulated in this section, securely fas-
tened to or suspended from the under side of such joists, except that
the metal lath and plaster ceiling shall not be required below the
lowest floor joist over unusable space.

{8) Except in the case of steel joisted construction, all reinforeing,
tie rods and supporting struetural members shall be protected with
not less than one-houp fire-resistive construction as specified in sec-
tion Ind 51.04.

(TYMINIMUM PROTECTION FOR METAL ANLD WOOL JOISTS BASED ON
TIME PERLODS FOR VARIOUS INSULATING MATERIALS

MINIMUM PROPECTION FOIU ME'VAL AND WOOD JOISTS BASLKD ON
TINE PERIODS FOR VARIOUS INSULATING MATERIALS

Minimum thicknres of matertal in
Joiylg to be Protected lasutating Materiul inchea {or the Inl!ov;rlllt.g lire-rugislive
materia

iH:. 3 Hr, 2 Hr., 1 Hr,

Ceiling protection of Motal or wirelath and gyp-
ateel foivty, where in- sym ot Portlend cement
cambustible slab not plaster, concrete, burned 2 13 1 [
lega than 234 in, thick clay products or gypsum

ia placed above
Gunite 14 1 " 3%

Metal or wire lath and gyp-
sum or Portlund cement

Ceiling proteetion of plaster, iin, perforated
wood Joista with doy- gypaum tath, }in, gypsum
ble floor on top plaater, joints reinforced i
with 3 in. wide stripa of
metal fath.

(8) All flat ceilings where the ceiling protection for bewns, givders
or flat slabs is suspended to form a free air space between the mem-
ber and the protection, the protection thickness may be ¢ inch less
than required in the tabulation contained in this section for (lat ceiling
protecticn, but no thickness shall be less than *i inch minimum po-
tection of metal and wood joists.

(9) In any reinforced concrete Hoor construction which includes a
metal lath and cement or zypsum plastered ceiling on the under side,
not less than % ineh thick, the required siab thickness may be re-
duced % inch but in no case shall be less than 2!s inches thick.

Ind 51.07 Fire-retardent roof coverings. (1) Fire-retardent roof
coverings have no time resistance ratings by governmental testing
laboratories. The Underwriters’ Luboratories in their “List of In-
spected Fire Protection Equipment uand Materials” classifles their
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 fire-resistive and mill construc-
tion shall be not less than Class A, or 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 Class C, or equal.
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{3) The industrial commission will accept roof coverings for dif-
ferent fire-vesistance values as established by, and if installed accord-
ing to, the requirements of the Underwriters' Laboratories.

Note: ‘The Underwrlters' Laboratories “List of Inspected Materiala” Is
obtainable from the Flre Insurance Rating DBureaus and Fire Insuranes
Agencies.

(4) The industrial commission will approve, subject to the provi-
slons of this section, any roof covering which has developed the re-
quired fire-resistance in tests as specified in the “Standard Specifica-
tions of Fire Tests of Build ng Construction and Materials” (A.ST.M,
Designation C19-33) when conducted by a nationally recognized test-
ing laberatory.

Ind 51,08 Occupancy separations. (1) When a building is used for
more than one occupancy purpose, each part of the building com-
prising a distinet occupancy division shall be separated from any
other occupancy division as provided for under the occupancy re-
quirements of this code. '

(2) Occupancy separations shall be classed ag “Absolute”, “Special”
and “Ordinary” and shalli apply to both horizontal and vertical
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 sections 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 51.06, 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
closed. The total width of all openings in any such separating wall
in any one story shall not exceed 25% 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 floors forming this type of separation shall be
protected by wvertical enclosures extending above and below such
openings, The walls of such vertical enclosures shall be of not lesa
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 doors shall be kept normally closed.

(c) An ordinary occupancy separation shall be of not less than one-
hour fire-registive construction ag specified in sections Ind 51,05 and
Ind 51.06. All openings in such separations shall be protected by
seif-closing fire-resistive doors as specified in section Ind 51.001 and
such doors shall be kept normally closed.

Ind 51.09 Fire.resistive doors. (1) ['ire-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 “List of Fire Protection Equipment and
Materials,” listed as Class A, B, C, D and E having varying degreea
of resistance, and suitable for various 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 enelosing vertieal shafts whenever fire-resistive
doors are required. Doors for elevator shafts shall be of Class B type
or equal. Class C doors, or equal, shall b2 used in openings in corridor
partitions in fire-resistive buildings, exeept that wooed doors of selid
flush type, 1% inches thick may be used in such buildings which are
less than 85 feet in height. Class D and B doors, or better, shall be
used in outside wall openings where required for fire escapea,

Note: The Underwriters' Laboratories *“List of Iaspected Materlals™ fa
obtainable from the Fire Insurance Rating Burcaus and Fire Insurance
Companies,

Ind 51.10 Fire resistive windows, (1) Windows shall be of a design
approved by the industrial commission for the intended use as pro-
vided under occupancy eclassifications, The term “window" in this
order shal! 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 shaill be limited to sizes for which effective fire-
resistance has been demonstrated by actual fire test, and which in no
case exceed 84 square feet in area and 12 feet in greatest dimension.
Such windowa may be combined in multiple assemblies when separated
by approved metal mullions, which shall be considered non-bearing.

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

Note: Tt will be the policy of the Indusirial commission to approve, sub-
Ject to the provisions of this order, any windaw bearlng the fnapoction mani-
test of the Underwrlters' Laboratories for the situntlon of installation,

Ind 51.11 Glass block. (1) Usk. Approved glass block may be used
in non-load bearing panels in walls where ordinary glass will be
permitted, unless specifically prohibited by occupancy requirements
of this code.

{2) InsrarraTion, Glass block panels shall not exceed 144 square
feaet in unsupported area, with a maximum height of 20 feet and a
maximum width of 20 feet. The horizontal and vertical mortar joints
between each block shall be compesed of one part of Portland cement,
ong part of lime and 4 parts of sand, or its equivalent.

(2) All panels over 6 feet in width shall be supported on each
side by chases, not less than 134 inches in depth, of metal or other in-
combustible material.

(b) Approved continnous 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 block of amaller dimension.

{¢)} Provision shall be made in all panels for expansion, using
approved expansion material not less than % inch thick for heads and
lintels and not less than % inch thick for jambs,

Ind 51.12 Height of 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?) 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 adjeining sidewalk in the rear or alongside
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of the building falls below the grade at the front, the height shall
be measured at the center of the lowest side.

Ind 51.13 Basement; first floor; number of stories. ‘A basement is
a story whose floorline is below grade at any entrance or exit and
whose ceiling i3 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 floor 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 passageway, stairway or building shall be a stand-
ard exit door unless exempted by the occupaney requirements of this
code,

Note: For required exits see scctions Ind 54.08, 66.10, 56.08, 57.09.

(2} Every standard exit door shall swing outward or toward the
natural means of ezress {except as below), It shall be level with the
floor, and ghall be 3o hung that, when open, it will not block any part
of the required width of any other doorway, passageway, stairway
or fire escape. No revolving door, and no sliding door except where it
openg onto a stairway enclosure or serves as a horizontal exit, shall
he 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 without using a key, by pushing
against a single bar or plate, or turning a single knob or handle; it
shall not be locked, barved, 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 wide, except where especially provided under
occupancy classifications and in section Ind 51.20, Where double doors
are provided with or without mullions, the width 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) DeFtnNITION, By a stairway i3 meant one
or more flights of steps and the necessary platforms connecting them
to form a continuwous passage from one level to another within a
huilding or structure,

{2) WipTH, Every required exit stairway, whether enclosed or not,
ghall be not 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 angles
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 plutform shall be provided extending at least the
full width of the door in the direction of travel, Exeeption:

{(a) In apartment buildings not more than 2 stories in height and
having not more than 2 apartments on a floor and in rooming houses,
hospitals, hotels and similar buildings not more than 2 stories in
height and having not movre than 6 living or sleeping rooms on a
floor, such stairways shall not be less than 3 feet wide.

(b) If other stairways are provided in addition to those required
by this code, such additional stairways need not eonform to the width
requirements of this code.

{3) HaNDraiLs. All stairways and steps of more than 3 risers shall
have at least one handiail, Stairways and steps 5 feet or niore in
width, or open on both sides, shall have a handrail on each side,
Whera only one handrail is requived it shall be placed on the left
hand side as one mounts the stairs, and on the open side, if any.

(a) Stairways which are more than 8 feet wide 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 above the platform. Railings on open
sides of stairways and platforms shall be provided with an inter-
mediate member at mid-height, orr with vertical members having a
maximum spacing of 11 inches; or its equivalent in safety.

(b) Stairways on the ocutside of buildings and an integral part
thereof, having more than & risers shall have a handrail at each side,
and if the stairway is more than 50 feet wide, one or more inter-
mediate handrails shail be provided,

(4} RISERS AND TREADS. All stairways and steps required as exits
by this code shall have a uniform vrise of not move than 7% inches
and-a uniform tread of not less than 914 inches, moasuring from tread
to tread, and from riser te riser. No winders shall be used. There shall
not be more than 18, nor less thun 3 risers between platforms or
between floor and platform and not more than 22 risers from floor to
floor with no platform.

(a) Stairways and steps not required as exits by this eode shall
have a uniform rise of not more than 8 inches and a uniform tread
of not less than 9 inches. If winders ave used, the tread shall be at
least 7 inches wide at a point one foot from the narrow end,

(b) Tor stairways to elevated walks, platforms and runways in
places of employment see section Ind 1.17 of the general orders on
safety issued by the industrial commission.

(c¢) The edges of all treads and the edges of all stairway landings
shall be finished with a non-slippery surface not less than 3 inches
in width.

’ {llﬁuﬁtorn 1-2-56; am (2); (2a): (2b); Repgister, June, 1956, No. 6, uff,

Ind 51.17 Smokeproof xtair tower, (1) A smokeproof stair tower
shall be an enclosed stairway which i3 entirely cut off from the build-
ing and which is reached by means of open balconies or platforms.
The stairways, landings, platforms and baleconiez shall be of incom-
bustible material throughout. The enclosing walls shall 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-resistive
constxuctmn as specified in section Ind 51.06.

{2} The doors leading from the buildings to the halu)mes and from
the balconies to the stairways shall be fire-resistive doors as specified
in section Ind 51.09, and all openings within 10 feet of any balcony
ghall be protected with fire-resistive windows as specified in section
Ind 51.10, or fire-vesistive doora.

{3) Each balcony shall be open on at least 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-
way shall be completely enclosed with walis of not less than 2-hour
fire-resistive construction as specified in section Ind 51.05, except that
in ordinary or frame buildings and in mill or fire-resistive buildings
not more than 3 stories in height one-hour fire-resistive enclosures,
may be used. All doors opening into such enclosures shall be as
gpecified in section Ind 51.09.

{2) The enclosure shall include at each floor level a portion of such
floor which will be at least as wide as the staivway; and such en-
closure shall also include the passageway of the fivat floor level (if
any} leading from the stairway to an outside door, go as to afford
uninterrupted passage from the uppermost floor to such outside door
without leaving the enclosure,

(3) If windows ave placed in any such enclosure they shall be fixed
fire-resistive windows as specified in section Ind 51.10, except in out-
side walls.

Ind 51.19 Horizontal exit. (1} A horizontal exit shall consist of one
or more openings through or around an exterior wall or occupancy
separation, or of one or more bridzes or baleonies connecting 2 build-
ings or parts of buildings entirely sepavated by occupaney separa-
tions as described in section Ind 51.08,

(2) Openings used in connection with horizontal exits shall be pro-
tected by fire-resistive doors as specified in section Ind 51,09, If
swinging doors are installed in pairs, they shall be arranged to swing
in opposite divections; with dirvection of travel indicated by signs,
except that where the travel is in one direction only, both doors shall
swing in that direction. Such doors shall be kept continuously un-
locked whenever the building is cccupied and be normally closed or be
self-closing and equipped with fusible links.

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

{4) All doors and windows within 10 feet of any balcony or bridge
shall be fire-resistive doors as specified in section Ind 51.09, or fire-
resistive windows as specified in section Ind 51,10, except that if
such doors or windows are in the same plane, this requirement shall
apply only to those within 5 feet of the balecony or bridge.

(6) The floor on each side of a horizontal exit and all passageways
leading thereto shall be kept clear and unobstructed at all tines.

Ind 51.20 Fire escapes, (1) LocaTioN. Every fire escape shall be
50 located as to lead directly to a sireet, alley, or open court con-
nected with a street.
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ta) Every fire eseape shall be placed against a blank wall if pos-
sible. If such a location is not possible then every wall opening which
is less than 6 feet distant horizontally from 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 window as specified in
gection Ind 51.10.

(2} Exits To FIRE EScAPES. Every fire escape shall be accessible
from a public passazeway or shall be directly accessible from each
oceupied room. Exits to fire escapes shall be standard exit doors as
gpecified 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 stairways) shall be designed and
constructed to carry a live load of 100 pounds per square foot of
horizontal area over the entire fire eseape. Fach part of every fire
escape shall be designed and constructed in accordance with the
requirements of section Ind 53.24, except that the unit stresses therein
specified shall be reduced by one-fourth. The minimum sections and
sizes specified below shall be increased whenever necessary so that
under full load the allowable unit stresses will not be exceeded. _

(a) No other material than wrought iron, soft steel or medium steel
shall be used for any part of a fire escape, except for weights, sepa-
rators and ornaments. No bar material less than %4 inch thick shall
ba used in the construction of any fire escape, except for separators,
ornaments, structural shapes over 3 inches and vigidly built up treads
and platforms of approved design. In the fabrication of a fire escape,
zll connections or joints shall be mude by riveting, bolting or welding
in an approved manner. All bolts or rivets, except for ornamental
work, shall be not less than % inch in diameter.

(4) Prarrorms. Each platform on an “A” fire cscape shall be at
least 28 inches wide; each platform on a “B” fire escape shall be at
least 3 feet 4 inches wide. Such widths shall be tha elear distance
between stringers, measuring at the narrowest point, Each platform
shall extend at least 4 inches bevond the jambs of exit opening. The
above minimum widths and lenwtha shall be ineteased, wherever nee-
essary, so that no exit door or window will, when open, block any part
of the required width of the fire escape. Every platform shall consist
of either,

{(a) Flat bars on edge, not less than 1 x ¥4 inch; but not less than
1% x Y inch where holts and separators are used; bars shall not
be more than 1% inches center to center,

(b) % inch or % inch square bars with sharp edge up, not more
than 1!£ inches center to center.

(e¢) % inch round bars, not more than 1% 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
flat bars on edge or equivalent, provided the brackets are not more
than 4 fest apart. If brackets ave more than 4 feet apart, the frame
shall be correspondingly stronyer and stiffer. Every platform wider
than 30 inches, if made of square or 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 through the center. Frame bavs shall not
project more than %4 inch above piatform bars, except around the out-
side of platform.

{f) There shall be a platform at each story above the first, and
intermediate platforms if floors are more than 18 feet apart
vertically.

(g) Platforma shall not be more than 8 inches below the door sill.

(5} BrACKETS., Brackets for a 28 inch or 30 inch platform, when
spaced not more than 4 feet apart, shall be made of not less than
7% inch square bars or 114 x 1% x Y% inch angles; such bars or angles
shall be larger if the platform is wider ov if the brackets are farther
apart. Each braeket shall be fastened at the lop to the wall by a
through boit (at least % inch diameter}, nut, and washer {at least
4 inch diameter). The slope of the lower bracket bar shall be not less
than 30 degrees with the horizontal. The lower bar shall have a
washer or shoulder to give sufficient bearing against the wall. )

(a} The strength of the wall to which brackets are to be attached
shall be carefully considered in determining the spacing, shape and
ingide eonnection of brackets, so that under full load the wall will not
be unduly strained. Where it is necessary to install brackets adjacent -
to wall openings they shall be located at a suitable distance there-
from, or the wall shall be properly reinforced.

(6) Stalrways. (a) Each stairway of an “A" fire escape shall be
at least 24 inches wide between stringers; such stairway shall have
a uniform rise of not more than 8 inches and a uniform run of not
less than 8 inches.

{b) Each stairway of a “B” fire escape shall be at least 3 feet 4
inches wide between stringers; such stairway shall have a uniform
rise of not more than B inches, and a uniform run of not less than
9 inches,

1. The rise is the vertical distance from the extreme edge of any
step to the corresponding extreme edge of the next step. The run
is the horizontal distance hetween the same points.

{c) Stairway stringers shall consist of either

1. A 5 inch channel or larger.

2, Two angles 2 x 2 x %4 inch or larger.

3. Two flat bars 2 x 3 inch or larger,

4, One flat bar 6 x %4 inch or larger.

5, If 2 angles or 2 flat bars are used, they shall be properly tied
together by lattice bars, vertical as weil as horizontal. If flat bars are
used, every stairway of more than 10 risers shall have lateral bracing.
The connection of stringers to platform, at top and bottom, shall be at
Teast equal in strength to the stringers and shall safely carry the full
liva and dead loads. If stringers are carried by intermediate brackets,
the stringers shall have a horizontal bearing on the brackets and shall
be properly and securely connected thereto,

6. Treads shall consist of either flat or syuare bars, (not round), of
the size and spacing specified for platforms. An “A” tread shall con-
sist of at least 6 square bars, or 7 flat bars. A “B” tread shall
consist of at least 7 square bars, or 8 flat bars. A “B” tread made
of flat bars shall have separators and bolt through the center. A “B"
tread made of square bars shall be trussed.

7. Treads and platforms may be solid if covered by a roof.
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(7)Y BALANCED STAIRWAY, All “B” fire escapes, and all five escapes
on schools, theaters, and ussembly halls, cither shall reaeh to the
ground or shall have a balanced stairway veaching to the ground.
“A"™ fire escapes which are not on schools, theaters, or assembly halls,
may terminate in a platform at lenst 8 feel long, located nol more
than 10 feet above the ground.

(a) Every balanced stairway shall conform to the vequirements for
other stairways except that the stringers and fop rail may be lighter
if they are properly trussed. The counterbalancing device shall be
attached to both sides of the staivway equally, or a special attach-
ment shall be used to prevent warping or twisting. The counterbal-
ancing device shall operate gradually and casily as the live load is
applied. Cable counterweights ave not permitted,

{b) Treads for “A" balanced stairways may be made as follows:
two 14 x 14 x % inch angles at front and buck; two 134 % !} inch
bars between, lying flatwise; one inch spoce between bars. Treads for
“B" balanced stairways may be made as follows: two 1% x 1t x 1
inch angles at front and baeck; two 1': x Y% inch bars between, lying
flatwise; one inch space between bavs. All such treads shall be
strongly fastened together with cross bars not more than 14 inches
apart.

(8) Raiuingg, Railings shall be provided on all sides of platforms
and stairways, and on both sides of balanced stairways. Either a
railing or a handrail fastened to wall shall be provided on cuch side
of all “B” fire escape staivways, Railings shall be at least 3 feet
high, mesuring vertically from floor of platform ov from nose of step.

(2) Every railing shall have posts, not more than 5 feet apart
miatle of not fess than 11 % 'y x 1% inch angles or tees, or 113 fnch
pipe; top rail not less than 1% x 1'% x % inch angle or equivalent;
center rail not less than 14 x + flat bar or equivalent. All connce-
tiong shall be such as to make the railing stiff; 2 bolts (%5 inch or
lurger) shall be used at the fool of each post wherever possible,
or at least one 14 inch bolt shali be used. Railings shall be continuous,
No projections on the inside of the ruiling shall be permitted. Where
a railing returns {o the wull, it shall be fastened thercto with a
through bolt (at least 2% inch diameter), nut, and washer; or (in
reinforced concrete) with an approved insert; ov the railing shall
be made equally secure with u diagonal brace extending at least 3
feet horizontally and 3 feet vertically,

{b) All outside railings which are more than Gu feet ashove grade
shall be at least 6 feet high, measuring vertically from floor of
platform or from nose of step. Such railings shall he of special
design approved by the industvial commission, having not Jess than
4 longitudinal rails, and vertieal lattice bars not move than 8 inches
apart, and proper stiffening braces or brackets.

(9) LADDER T0 RoOF. Every fire escape which extends higher than
the second floor shall bhe provided with a ladder leading from the
upper platform to the roof, unless the fire eseape stairway leads to
the roof. The ladder shall have stringers not less than 114 inch pipe,
or not less than 2 x % inch flat bars, at least 17 inches apart in the
clear. The rungs shall be not less than 14 inch square or 5 inch
round bars, 14 inches center to center. The stringers shail be gecurely
tied together at intervals no greater than every fifth rung. The
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ringers of ecach ladder shadl extend not less than 4 feet above the
roof coping and veturn to within 2 feet of the mn[‘, with the top
rung of the laddey level with the eoping,

(10) OTHER TYPES OF FIRE EsCAPES, Sliding or chute fire eseapes
may he used, upon the approval of the industrial commission, in
piace of “A” or “B" fire escapes. Every sliding fire escape shall be
provided with o ladder constructed as in section Ind 51.20 (9), ex-
{ending from & feet above grade, to 4 feet above the roof coping.

Ind 51.21 Standpipes. (1)} CLASsES OF SERVICE. Standpipe systems
are designed for 2 classes of service: (a) for use by fire departments
or others trained in handling heavy streams froms 22 insh hose, and
{b) for use by occupants of a buildinz on inecipient fires. These are
referred to in these orders as fire departments, and first aid stand-
pipes, respectively. The features of each systemn may be combined in a
qingle equipment, if served by an automatic water supply conform-
ing to section Ind 51.21 (2) (&) or (h). All threads on hose amd
hose connections shall be interchangeable with those of the public
fire department.

{2) FIRE DEPARTMENT STANDPIPES. (a) Shall be provided for all
buildings exceeding 60 feet in height. Required standpipes shall be
installed as construction progresses, to make them available to the
fire departmient in the topmost flonr constructed.

(b) Standpipes shall be sufficient in number so that any part of
every floor area can be reached within 30 feet by a nozzle attached
to 100 feet of hose connected to the standpipe. When 2 or more stand-
pipes are required, they shall be cross connected at the bottom, and
equipped with individual controlling valves located not higher than
the first stovy.

(¢) Standpipes shall be protected against mechanical and five
damage, with outlets in stairway enclosures; where stairways are
not- enclosed, outlets shall be at inside or outside of outside walls,
within one foot of a fire tower, intevior stairway or fire escape. Dry
standpipes shall be accessible for inspection and not concealed.

(d} No required standpipe shall be less than 4 inches in diameter,
and not less than 8 inches in diameter for buildings exceeding T3
feet in height. Material shall be steel or wrought iron pipe with
approved fittings, designed for a working pressure of 100 pounds in
excess of the statie pressure due to elevation. An approved 2': inch
hose valve shuall be located at each story, not over 5 feet above the
Roor level. An approved pressuve reducing device shall be installed
at hose valves where the pressuve would otherwise be in excess of
50 pounds, Where a standpipe is not normally under pressure, hose
valves shall be equipped with a tight fitting cap nn a chain and hav-
ing lugs for a spanner wrench.

(e} An approved siamese connection with a check valve in each
inlet shall be installed on a 4 inch pipe connecting with each stand-
pipe system and shall be marked “To Standpipe”. The elevation of
the connection shall be not over 3 feet abhove the sidewalk or ground.
An automatic drip vaive shall be installed where necessary to pre-
vent freezing. In buildings with several 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 will not ordinarily be required, ex-
cept as provided In section Ind 51.21 (2} (h), or where judged neces-
sary by reason of the high combustibility or potential 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 fire 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 capaeity (3500 gallons
water capacity).

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

(h) An automatic water supply from an approved fire pump shall
be provided in buildings over 150 feet high, or in buildings over
10,000 square feet in avea 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 standpipes, and 1,000 gallons per minute for
larger systems. .

(3} FIRST. AID STANDPIPES. (a) Shall be provided as required in
sections Ind 54.14, Ind 55.33, and Ind 57.21 of this code.

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

Note: Btandpipe outlets should be located in cccupied arcas, and usuaily
at Interior columna in large area buildings, Asylums and places of detention

way require speclal arrangements, It should be possibie in all cases to direct
the stream into all Lmpertant enclosures, such as ciloscts, ete,

{¢) No required standpipe shall be less than 2 inches in diameter,
and not less than 2% inches in diameter for buildings 5 stories or
more in height. Material shall be wrought iron or steel and pipe and
fittings shall be of suitable weight for the pressure used. An ap-
proved 1% inch hose valve shall be located in each story, not mote
than 5 feet above the floor level; valves of the pate type shail be
equipped with a suitable open drip connection. An approved pressure-
reducing device shall be installed at hose valves where pressure would
otherwise be over 50 pounds,

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

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

Note: Data on the dealsn of standpipe systems can be found in the Stand-
ards of the Nationa! Board of Fire Underwriters for the Inatallation of Stand-
pipe and Hose Systems, The industrial commission will ordinarily approve
any installation which is approved by the tTnderwriters,
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Ind 51.22 Fire extinguishers. (1) Where fire extinguishers are re-
quired, they shali be of a type approved by the industrial commission.
All fire extinguishers shall be charged in accordance with the instrue-
tions of the manufacturer.

(2) Extinguishers shall be conspicucusly located where they will
always be readily accessible and so distributed as to be Iimmediately
available in event of fire, They shall be hung on hangers or set on
brackets or sheives so that the top of the extingruisher is not morve
than 5 feet above the floor.

Note: The industrial commission will ordinarvily approve any extlngulsher
which bears the Underwriters’ label and which is ot the size, and suitabte,

for the hazard for which it 13 Intended. Consult the industrial commission
for lists of approved extinguishers,

Ind 51.23 Automatic sprinklers. (1) Required automatic sprinkler
gystems shall be designed and constructed in conformity with good
established practice, Only materials and devices approved by the in-
dustrial commission may be used. Reinstallation of used sprinkler
heads is prohibited, and other secondhand devices may be installed by
special permission only.

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

(3) Where automatic sprinklers are required in a hasement only,
the supply shall be from a city water main, Where there is no city
water supply, such basement sprinklers need not be installed; hut at
such time as a eity supply becomes nvailable, such required basement
aprinklers shall be installed.

(4) Every basement sprinkler 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 Automatic Sprinklers”,
and otherwise conforming to section Ind 51.21 {2) (e).

Note: It will be the policy of the industrial coenimission to approve edquip-
ment conforming to standards of the Natlonal Board of Fire Underwriters
for Sprinkler Equipment, zlso materials and devices currently listed by the
Underwriters® Laboratorics, The commiasion rescrves the vight to order a

sprinkler system In any bullding, regardless of height or number of persons,
it the occupancy 13 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) Al such alarm systems shall consist of operating stations on
each floor of the building, including the basement, with bells, horns,
or other approved sounding devices which are effective throughout
the building, The system shall be so arranged that the operation of
any one station will actuate all alarm devices connected to the system
except in the case of a presignal system. Fire alarms shall be readily
distinguishable from any ether signaling devices used in the building.
A system designed for fire alarm and paging service may be used if
the design is such that fire alarm signals will have precedence over
all others.

]
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(3) Every fire alarm system shall be electrically operated except us
providad in section Ind 58.19 and shall be operated on closed cireuit
current under constant electrical supervision, so arvanged that upon
a circuif opening and remaining open, or in cuse of a ground or short
circuit in the ungrounded conductor, audible trouble signals will he
given instantly, ‘

(4) In buildings more than-3 stories in height, coded fire alarm
systems shall be provided, and the systems shall be so arrarged that
the code transmitted shall indicate the location and the story of the
structure in which the signal originated. Exception:

(a) In apartment buildings less than 6 stories in height and hav-
ing less than 5,000 square feet area per floor, non-coded, electrically
supervised, continuous ringing fire alarm systems will be aceepted.

(3) Operating stations shall be prominently located in an accessible
position at all required exit doors and required exit stairways. Qper-
ating stations shall be of an approved type and shall be eonspicucusly
identified. All such eperating stations shall be of a type, which after
being operated, will indicate that an alarm has been sen{ therefrom
until reset by an authorized means. (Operating stations having a
“Break Glass” panel will be acceptable. On coded systems having a
device to permanently record the transmission of an alarm, “Open
Door” type stations may be used.) The fire alarm operating stations
shall be mounted approximately 5 foet above the finished floor as
measured from the floor to the center of the box.

{6) All such alarm systems shall be tested at least once a week and
a record of such tests shall be kept.

(7) Existing fire alarm systems that uve etfective in operation will
he aceepted if approved by the industrial commission.

(.l\'ote: The following zections are taken from the Wisconsin state electvicat
cude,

(8) The energy for operation of fire alairm systems shall be taken
from sources suited to the design of the system, Primary batteries
shall not be used.

(9) A 3-wire 110-220 volt service will be aceepted for supervised
systems, providing the operating current is sccured from one un-
grounded conductor and the ncutral or grounded conductor and the
current for operation of trouble signal or signals is secured from the
other ungrounded conductor and the neutral or grounded conductor.

(10) Electrical wiring in connection with fire alarm systems shail
be installed in rigid metal conduit, flexible metal conduit, electrical
metallic tubing or surface metal raceway. Avmored cable (metal)
may be used where it can be fished in hollow spaces of walls or
partitions in apartments or rooming houses not over 3 stories in
height. Where the wiring is subject to excessive moisture or severe
mechanical injury, rigid metal conduit shall be used. The smallest
size conduetor to be used in any fire alarm system in a building over
3 stories in height shall be #14 AWG or #1686 AWG for buildings nat
over § stories in height. The wires shall be provided with insulation
suitable for use on circuits not exceeding 600 volts. Fire alarm sys-
tems shall be connected to the line side of the service switch or to the
emergency bus, where available, through an approved fire alarm cut-
out or equivalent.

1-2-58
Building Code

3>



Zy

WISCONSIN ADMINISTRATIVE CODE a;

Chapter Ind 52
GENERAL REQUIREMENTS

Ind 52.001 Design and rupervision nnnee of exits
[l 52,01 Height and class of con- Televislon and radio re-

cejving antenna

Toilat rooms required
Pailet roots for the
tWo Bexoes

Sex designated
Loeation, lipht amd ven-
tilation

Loeation without outside
windows | when per-

struction

Windows

Window cluaning
Definitions of courts
Size of courts
Ventilativn of courts
Chimneys

Metal smokestacks

e
L

Sinoke pipes

dteamt and hot wader mitted .
pipes Artifleial lixht
Dueta S‘lze

Rrgisters Floor and base

Walls and ceilings
Enrlosure of fixtures
Fixtures

Protection from freezing
Dizpoad of senage

Floor protection

Wall anmd  ceiling  pro-
tection

Gas venta

Ong and ol Litmgw; pas

Servjen Outldoor toilets
Electvical work . Afahit nanee and hoasie-
Location and  maknte- Heping

Ind 52 001 Desian and supervision, (1) Every new building contain-
ing more than 50,000 cubic feet total valume, or addition to a building
which by reason of such addition results in a building containing over
50,000 cubic feet total volume, or structural alteration te a building
containing over 50,000 cubic feet total volume shall be designed by un
architeet or engineer in accordance with the provisions of this code:
and shall be construeted under the supervision of an architect ov
engineer who shall be responaible for its erection in accordance with
thr nlans and sp-rificatirnz of the designer. No change from the
original plans and specifications shall be made except with the
knowledge and consent of the dusigner, and as provided in Wis, Adm.
Code section Ind 50.10,

{2} On completion of the construction, the supervising architect
ur engineer shall file a written stutement with the industrial commis-
tion certifying that, to the hest of his knowledre and belief, the con-
struction has been performed in accordance with the plans and specifi-
cations approved by the commission.

(3) No owner shall construct or alter any building, or portion of
2 building, or permit any building to be constructed or altered, except
in accordance with the provisions of this section.

Note: By the term "archltect” or “enginecer” above 1z meant “registered

architect” or “registered profegsional engineer”, as defined In the Architects
and Professional Fngsinecrs Negistration Act, Section 101,31, Wis, Stata.

Historys 1-2-56; ecr. (2) Register, August, 1857, No. 20, off, 9-1-37.

Ind 52.01 Height and class of construction, (1) All buildings higher
than 76 feet above the adjacent grade shall be of fire-resistive
construction. :

—2-56
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{2) Buildings of mill construction shall not exceed a height of 75
feet in which height there shall not be more than 7 stories; provided,
that the height of a building erccted on sloping ground may be not to
exceed 75 feet plus a vertical distapze equal to the vertical change
in slope along the length of any side of such building, but in no case
shall such height exceed 85 feet above the adjacent finished ground
level. Towers, other than tanks, spires and steeples erected as a part
of the building and not used for hahitation or storage may extend not
to exceed 20 feet above such height limit.

(3) Buildings of ordinary construction shall 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 crected on sloping ground may be
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 case
shall such height exceed 60 feet above the adjacent finished ground
level, Towers, other than tanks, spires and steeples not exceeding 206}
of the rcof area, erected as a part of such building and not used for
habitation or storage may extend not to exceed 15 feet above such
height limit.

(4) Buildings of frame construution shall not exceed a height of 35
feet in which height there shall be not more than 2 stories, except
as provided in section Ind 57.01; provided, that the height of a
building erected on sloping ground muay 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 ghall such height exceed 40 feet
above the adjacent finished ground level. Spires, towers, other than
tanks, nr steeples not exceeding 20¢% of the roof area, erected az a
part of such building and not used for habitation or storage may
extend not to exceed 20 feet above such height limit.

(5} In every building more than 4 stories in height, all doors,
windows and other openings in outside walls shall be protected with
fire-resistive doors or shuttera as specified in section Ind 51.09 or fire-
resistive windows as specified In section Ind 51.10, unless such open-
mp:share on streets or on alleys or outer courts 20 feet or more in
width.

Ind 52.02 Windews, (1) Every room in which ote or more persons
live, sleep, or are employed, {except storage rooms or other rooms
where the nature of the occupancy will not permit) shall be lighted
by a window or windows opening dircetly upon a street or alley, or
upon a court (as defined in section Ind 52.04) on the same lot with
the building. The windows shall be so constructed and distributed
as to afford proper light and ventilation. Every building more than 40
feet deep (measuring at right angles to the windows) shall have
windows on at least 2 s'des. Fareeption :

(2) The provisions of this order may be waived for factory, office
or mercantile buildings if provisions are made for proper artificial
tighting, and if ventilation is provided in aecordance with the provi-
sions of the heating, ventilation and air conditioning code.

Ind 52.03 Window cleaning. (1) For protection of window cleaners
in public buildings and plaves of employment, the tops of windows
which are more than 20 feet above the ground floor, flat roof, balcony
or permanent platform shall be equipped with means to protect such
cleaners; such means shall consist of: .

1-2-66
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(a) Approved attachments for window cleaners’ safety belts, to
which belts may be fastened at each end. Said attachments shall be
permanent devices that shall be firmiy attached to the window frame,
or to the building proper, and so designed that a standard 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 window cleaner te stand upon and that is designed, con-
structed, maintained and equipped with handrail and toe board in
compliance with 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 compliznce with the requirements of the
general orders on safety in construction, and in the case of a chair
scaffo’d equipped with a safety belt; ov

(d) Other equally efficient dev:ces

(2) For cleaning the insides of skylights (the highest parts of
which are more than 20 feet above ground, floer, balcony or permanent
platform, to which access cannot be gained by any of the means
described in (a)), scaffolds as specificd in section Ind 1.1%8 shall be
provided,

(3) All equipment, including building parts and attachments, used
in connection with window cleaning shall be maintained in reasonably
safe condition while in use and shail be inspected at least once each
month while in use, and within 30 days before their use.

(4) Every employer of window cleaners who are required or per-
mitted to clean windows or skylights referred to in (1) and (2) shall,
before permitting any of suech work, make reasonable inspection of
the equipment provided for the safety of thé window cleaners; and if
no such equipment, complying with the provisions of this order, is
provided by the owner, lessee or occupant of the building or place of
employment, said employer shail provide the same before permitting
his employes to do such work. Where the attachments specified in
(1) (a) are relied upon for compliance with the provisions of this
order, said employer shall furnish or see that there is provided, on
each job, for the use of his employes, a sufficient number of approved
safety belts in good condition for one to be available for each employe
while cleaning windows, and he shall inspect them as provided in
{3), and ascertain that they may be fastened to the permanent de-
vices, Every such employer shall take reasonable measures to assure
that each window cleaner uses the safety equipment provided at all
times while cleaning such windows or skylights,

Note: It will be the policy of the industrial commlssion to accept ahchors
and safety belts which have heen tested and approved by the Underwriters'
Laboratories,

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

{2) By inner lot line court is meant a court bounded on one side and
both ends by wails and on the remaining side by a lot line.

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

{4) By outer lot line court is meant a court with one side on a lot
line and opening to a street or open space not less than 15 feet wide.

1-2-36
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Ind 52.05 Size of courta, (1) In applying the following requirements,
a building from 30 to 43 feet high shall be considercd as having at
least 3 stories, and each additicnal 13 feet shall be considered an
additional story.

(2) Outer lot line courts shall be not less than 3 feet wide for a
court 2 stories or less in height and 40 feet or less in length, measured
from the lot line to the wull of the building, For each additional story
in height, the width of such court shall be increased one feot; and for
each additional 15 feet or fraction thereof in length, the width of
such court shall be further increased one foot,

{3) Outer courts between wings or parts of the same building, or
between different buildings on the same 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 10 feet or fraction
thereof in length, the width of such court shall be further increased
one foot.

{4) Where outer courts or outer lot line courls open at each end to a
street or other open space not less than 15 feet wide, the above lengths
may be doubled,

{56) 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
two stories high shall be not less than 6 feet wide and not less than
60 square feet in area. For every additional story every such inner lot
line court shall be increased hy at least one lineal foot in length and
one lineal foot in its width,

(6} Inner couris shall be not less than 10 feet in width nor less than
150 square feet in area for courts two stories or less in height; and for
every additional story every such inner court shall be increased by
at leust one lineal foot in its length and one lineal foot in its width.

{7) Courts shall not be covered by a roof o1 skylight but the entire
required area shall be open and unobstructed from the bottom thereof
to the sky. No fire escape or stuirway shall be constructed in any
court uniesg the court be enlarged proportienately.

(8) Walls of inner courts whose least herizontal dimension is less
than one-fourth the height, shall be fuced with material with a per-
mitnent white surface or shall be painted white at least overy 2 years,

(Y9) No buildings shall be altared or enlarged to encroach upoen space
reserved under this code for light and air on the lots or parcels of
ground on which such building is erected.

Ind 52.06 Veatilation of courts. At the bottom of every shaft or
inner court there shall be sufficient aceess to such shaft or court to
enable it to be properly cleaned out. Every innher court which js re-
quired under section Ind 52.02 and which 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 square feet shall equal
at least .002 of the number of cubie feet contained in said court, but
such area need not be more than 50 square feet, Every 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,

1~-2-5§
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Ind 52.10 Chimuneys, (1) The walls of all chimneys shall be built of
brick or ether approved fire-resistive material, except that a metal
smokestack may be provided as specified in section Ind 52,11, No
chimney shall rest upon 2 {looring of wood nor shall any weood be
built into, or in contact with any chimney, Headers, beams, joists and
studs shall not be less than 2 inches from the outside face of a
chimney. The foundation of every chimney, flue, or stack, shall be

.designed and built in conformity with the requirements for founda-

tions for buildings. In no case shall a chimney be corbeled out more
than 8 inches from the wall and in every case the corbeling shall con-
sist of at least 5 courses of brick. Chimneys shall extend at least 3
feet above flat roofs and not less than 2 feet above the ridge of guble
and hip roofs, and lime-cement or cement mortar shall be used in the
laying of chimney masonry above the roof line.

(2) Every masonry chimney shall have walls at least 8 inches in
solid thickness, except that in a chimney with a flue not larger than.
260 square inches where a fire clay or other suitable vefractory clay
flue lining is used for the full height of the chimney the walls shall
not be less than 4 inches in solid thickness, No smoke flue shall have
a cross sectional area less than 64 square inches, except that flue.
tinings T inches by 7 inches inside, or B inches in diameter inside,
may be used.

{3) All flue linings shall be adapted to withstund reasonably high
temperatures and tlue gases and shall have a softening point not
lower than 2,000° Fahrenheit, Flue linings shall be not less than %
inch in thickness and shall be built in as the outer walls of the chim-
ney are constructed., Flue linings shail start from a point not less
than 8 inches below the bottom of the smokepipe intakes and shall be
continuous to a point not less than 4 inches ahove the enclosing walls.
Flue linings for gas or fuel oil apparatus shall be of salt glazed fre
clay equipped' with bell and spigot joints, or of other approved
material,

(4) Where there is more than one smoke pipe connected to a flue,
the connections shall be at ditterent levels. Two or more heating units
or appliances may be connecteéd to a common smoke pipe or breeching
if joined by Y fittings as close as practicable to the (tue. In all such
cases, the size of the brezeching and the flue zhall be sufficient to
accommodate the total voiume of flue gases.

(2) Cleanout opening. Every chimney shall be provided with a
cleanout opening at the base, Such openings shall be equipped with
metal doors and frames arranged to remain closed when not in use.

(5) Every chimney shall be designed to withstand the following
wind pressure in pounds per square foot over the diametrical area:

(a) Squure chimneys e 50
th) Polygonal chimneys oo oo e eceeeona FE]
(¢} Round chimmeys e 20

Hinteeyy 1-2-36; am, (1) r. wed vecr. (4) Wegister, Augusi, 1337, No.
20, eff. 9-1-37,

Ind 52,11 Metal smokestacks, (1) Steel or iron smokestacks may be
uged in place of masonry chimneys specified in section Ind 52.10, in
which case the thickness of the metal shall be not less than % inch
for heights up to 40 feet and % inch for greater heights, Such stacks
when used for manufacturing, for high pressure boilers, furnaces or

1-2-56
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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 with 8 inches of masonry, or a metal
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. Excopiion:

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

(2) Smokestacks under 20 feet in height may be constructed of not
less than No. 10 U.8. Gauge steel, with either welded or riveted
joints, and may be mounted directly upon masonvy chimneys or foun-
dations or upon industrial heating or power Loilers 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 material within 12 inches of such smokestack
shall be protected by 4 inch of asbestos covered by sheet metal,

Ind 52.12 Smoke pipes, (1} No smoke pipe or breeching serving
boilers, furnaces or other similar heating appliances shall pass
through any floor, outside window or door, nor through any combusti-
ble roof or combustible outside wall, nor through any closet, attie or
similarly concealed space.

(2) Where necessary to pass through any partition of non-fire-
resistive construction, every smoke pipe shall be encased with incom-
bustible material at least 4 inches thick or with a double safety
thimble made of two concentric rings of sheet metal with at least
one inch cpen air space between and with the outer ring covered
with at least % inch asbestos.

(3) No part of any smoke pipe shall be placed neaver to any non-
fire-resistive partition or wall than the diameter of the pipe, nor
nearer to any non-fire-resistive ceiling than 12 times the diameter;
but the above distances may be reduced by one-half, if the wall or
ceiling is covered with not less than 1% inch asbestos board covered
with sheet metal, or with equivalent protection.

~ Ind 52.13 Steam and hot water pipes. No steam pipe or pipe carry-
- ing hot water at a temperature exceeding 180 degrees shatl be placed
within one inch of any woodwork. Every such steam or hot water
pipe passing through a combustible floor, ceiling or partition, shall
be protected by a metal tube one inch larger in diameter than the pipe
and shall be provided with a metal cap. All wooden boxes or casings
enclosing steam or hot water pipes, or wooden covers to recesses in
walls in which steam pipes are placed, shall be lined with metal.

Ind 52.14 Ducts. (1) Every warm 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 maintain a % inch air space
between the two ducts, or shall be securely covered with 14 inch corru-
gated asbestos. The bend at the bottom of the vertieal 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.

1-2-58
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k (2) Every vertical warm air duct, or group of duets, in all build-
- ings included in the theater, school and hotel classifications shall be
enclosed with, or constructed of, incombustible material at least 2
inches thick, lined with metal or smoothly finished on the inside;
except that frame buildings not more than 2 stories in height may
have metal ducts if protected as specified in the first paragraph

’ of this order.

Ind 52,15 Registers. (1) All register boxes shall be of metal and
shall either be of double construction or be covered with asbestos not
less than % inch thick. Faeeption:

(a) Asbestos paper weighing not less than 12 pounds per square
may be used 25 covering on foreed nir installations.

Ind 52.16 Floor protection. (1) All stoves and ranges used for cock-
ing, heating or laundry purposes using solid or liquid fuel, and which
are more than 16 square feet in horizontal area or which have a flame
at the hottom shail 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 combustible material, then the fire-vesistive floor layer shall be
at least 5 inches thick and shall be hollow, with air spaces running
horizontally through the same. The air spaceg 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 wrought or sheet iron pipes in a layer of
concrete. The air spaces should parallel the short dimension of the

glab.

(3) If the stove or 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 with sheet metal.

( (4) All stoves and ranges using solid or liquid fuel and which are

not more than 16 square feet in horizontal area and net having a
flame at the bottom shall, if placed on a combustible floor, be raised
at least 6 inches above the floor, and such air space shall not be
enclosed. Such floor shall be protected with a stove board of sheet
metal or asbestos, projecting at least one foot on all sides,

(5) Gas ranges, domestic' hot water heaters and hot plates shall
be supported at least 6 inches above any wood floor or other com-
bustible material and, if less than 12 inches above the floor, the wood
shall be protected by a metal shield, or such equipment may rest on a
masonry support,

(a) The above dimension of 6 inches may be reduced to 3'4 inches

) if the bottom is suitably protected with a metal shield.

Ind 52\.11 Wall and ceiling protection. (1) All stoves and ranges
used for cooking or laundry purposes and all domestic hot water heat-
ers s.h_aII be placed at least 24 inches away from any combustible wall,
partltmn or ceiling, except that such distance may be reduced to 12
!nches if the wall, partition or ceiling is protected with at least %
inch asbestos board covered with sheet metal, or with an equivalent

. protection,

N - $39
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{2) The above distances may be reduced 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 proper insulation is incorporated
in the back of the range.

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

Ind 52.19 Gas and oil lamps; gas service. (1) Gas and oil lamps
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 of flame) below any combustible
ceiling unless properly protected by a metal shield with at least 2
inches of air space above. Swinging brackets shall be provided with
a guard or stop so that the light cannot come nearer to the partition
or wall than one foot, In aisles and public passageways, every such
light shall be protected by an incombustible puard 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 window curtain,

(3) Every gas supply main shall have a scrvice cock custide of the
building, so placed and maintained that it can be shut off at any
time without entering the building.

Ind 52.20 Electrical work. All electrical work shall conform to the
Wisconsin state electrical code of the industrial commission,

Ind 52.21 Location and maintenance of exits, Iivery exit mentioned
in sections.Ind 51.14 to Ind 51.19, inclusive, shall lead to a street,
alley or open court connected with a street. All such exits and all
passageways leading to and from the same, shall be kept in good
repair and unobstructed at all times.

Ind 52.22 Television and radio receiving antenna. (1) The require-
ments of this section shall apply to the outdoor portion of all appa-
ratus, more than 12 feet in height, used for recciving television or
radio waves,

(2) Al television and radio antenna systems, including the sup-
porting tower or mast, shall be constructed of galvanized steel or
other corresive-resistant incombustible material. Wheve approved by
the industrial commission, towers constructed of wood o1 wood poles
set in the ground may be used to support antenna systems but no
waod tower or wood pole may be mounted on the roof of any buiiding
or structure. -

{3) The anterma and tower shall be designed to support the dead
load of the structure plus an ice load at least !4 inch in radial thick-
ness. The ice load shall be computed only upon the wires, cables,
messengers and antenna.

(a) The tower or mast shall be braced or guyed and anchored to
resist a horizontal wind pressure of not less than 30 pounds for every
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 net
be supported by or attached to a chimney. All such installations sha.ll
be mounted on an independent platform or base and anchored in
place, The platform or basc of the tower shall be large encugh to
distribute the weight of the structure over sufficient roof area so the
roof construction will safely support the weight of the structure in
addition to the required live znd dead vroof loads.

(5) All antenna systems shall be so installed that no part of the
structure will be nearer ta a street, or other public thoroughfare,
than the height of the antenna as measured from its platform or
base to the topmost point. No wires, eables, or guy wires shall exten-d
over any strest or other public thoroughfare or over any electric
power ot communization lines,

(6) Poles used for electric power or for communication lines shall
not be used for supporting or for guying any antenna system. Where
antenna instailations are so located that damage wili be caused to
adjacent power or communication lines by the falling of the antenna
structure, a separate safety wire shall be attached to top of the
tower and secured in a divection away from the power or communica-
tion line,

(7) Electrical installations in connection with antenna systems, in-
cluding the grounding of the tower or mast, shall comply in all re-
spects with the requirements of the Wisconsin state electrical code.

GENERAL SANITATION REQUIREMENTS

Ind 5250 Toilel rooms required, Every place of employment and
public building shall have adequate toilet rooms as provided in the
occupancy classifications of this code, completely enclosed and so
arranged as to insure privaey.

Ind 52.51 Toilet rooms for the two sexes, (1) Where the 2 sexes are
accommeodated, scparate toilet rooms shall be provided except

{a) In apaitment houses;

(b) If approved in writing by the industrial commission or the
state board of health, or their authorized agents, in buildings accom-
modating not more than § 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 whenever the number of such
persons shall exceed 5, separate toilet rooms shall be provided,

(2) Entrances to toilet rooms for the 2 sexeg shall be properly
separated, by screens or otherwise, and shall, wherever possible, be
at least 20 feet apart; except this requirement does not apply where
the entrance doors to teilet rooms used by the two sexes are located in
an exterior wall of the building,

Ind 52.52 Sex designated. Wherever women uare employed or accom-
modated, each toilet room shall be distinetly 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
52.51. The door or room labels shall be the words MEN, or WOMEN,
regpectively, in letters not less than one inch in height.
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Ind 52.53 Location, tight and ventilation, (1) Every toilet or bath-
room sha!l be so located as to open to outside light and air, by
windows 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 or urinal
shall be at least 4 square feet, with 2 square feet additiona! for each
additional closet or urinal.

(3} No toilet room shall have a movable window or ventilator open-
ing on any elevator shaft, or on any court which contains windows of
sleeping rooms above,

(4) Every toilet room having more than one fixture {closets and
urinals) shall be ventilated in accordance with the provisions of sec-
tion Ind 58.48 of the heating, ventilation and air condition'ng code
issued by the industrial commission, except that this requirement
shall not apply to chemical or septic toilets which are installed in
accordance with the provisions of the chemical toilet code or the
septic toilet code issued by the state board of hea'th,

(a) The size of pravity vent ducts, if surmounted with effective
siphon type hoods, may be determined as follows: Ag;:ﬂﬁz
sectional area of vent duct in square fest. Whern A = floor area
in the toilet room in square feet.

(5) The following are minimum vents as calculated for toilet rooms
of average size:

= net cross

Number of fixtures Diaeter round pipe duct
Loor 2 6 inches
Bor d e 8 inches
bor 6 . [, ceeen % inches
e e e e e e e e ettt 10 inches
B to 10 o e 12 inches

- Ind 52.54 Location without outside windows; when permitted. Toilet
rooms will be permitted without windows if they are ventilated in
accordance with the requirements of section Ind 58.48 of the heating,
ventilation and air conditioning ecode issued by the industidal
commission,

Ind 52,55 Actificial light, Lvery toilet room, except in connection
with private rooms or apartments, shall be artificlal'y lighted during
the entive period that the building is occupied, wherever and when-
ever adequate natural light is not available, so that all parts of the
room, especially the toilet compartments shalt be provided with arti-
ficial light intensity of not less than 2.5 foot candles at the floor level.

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

Ind 52.57 Floor and base. Every toilet room, except those installed
and used only in connection with private apartments, shall have the
entire floor and the side walls to a height of not less than 6 inches
made waterproof with ceramic tile, terrazzo, painted conerete,
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marble, slate, monolithic asphalt or other approved material impervi-
nus to water,

Ind 52.58 Walls and ceilings. (1) The walls and ceilings of every
toilet room shall be completely covered with smooth plaster, glazed-
brick or tile, galvanized or enameled metal, or other equivalent
smooth, non-abserbent material, Wood may be used only if it is
smooth and well covered with 2 coats of body paint and cne coat of
enamel paint or spar varnish. But wood shall not be used for parti-
tions between toilet rooms, nor for partitions which separate a toilet
room from any room used by the opposite sex. All such partitions
shall be made soundproof, ]

(2) The intevior surface of walls and partitions shall be of light
color to improve illumination and facilitate cleaning.

Ind 52.59 Enclosure of fixtures. (1) The fixtures (closets and uri-
nals) in every toilet room shall he arranged to secure privacy in use.
Water-closets shall be enclosed with partitions, Urinals shall be placed
against walls and arranged individually. Individual floor type urinals
shall be placed not less than 24 inches center to center and the space
between urinals shall be filled flush with the front and top with non-
ashorbent material. Ewception:

{a) The above requirements need not apply to toilet rooins accom-
modating only a single closet or urinal.

(2} A space of 6 to 12 inches shall be left between the floor and
the bottom of each partition, The top of the partition shall be from
51 to 6 feet above the floor. Doors with the top 54 to 6 feet above
the floor, and the bottom 6 to 12 inches above the floor, shall be
provided for all water-closet compartments, All partitions and doors
shall be of material and finish rvequired for walls and ceilings under
section Ind 52.58.

(3} The water-closet compartments in toilet rooms shall be not less
than 30 inches in width, and shall be not less than 54 inches in depth
with a elearance of not less than 24 inches hetween the fixture and
the compartment door when closed. Compartment doovs which ave
hung -to swing inward shall clear the fixture not less than 2 inches.

Yote; Section 146,085, Wis, Stats., provibles that not more than 0% af

the toilet compartments of any public toilet room of any public building,
ather than licensed hotels and resorta, shall be kept locked.

Ind 5260 Fixtures, (1) Only individual water-closets of porcelain
ur vitreoms china shall be used. Water-closet seats shall be of wood
o1 other non-heat absorbing material, and shall be finished with
varnish or other substance so as to be impervious to water, In public
buildings, places of employment and all other public places except
apartments, the water-closets shall have projecting lips, or elongated
bowls, and epen 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 be equipped with an effec-
tive automatic or foot operated flushing device,

Ind 52.61 Protection from freezing, All water-closets and urinals
and the pipes connecting therewith shall be properly protected against
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freezing, ao that such water-closets and urinals will be in proper
condition for use at all times.

Ind 52.62 Disposal of sewage. (1) Each water-closet and urinal, and
each lavatory or slop sink, located in a toilet room shuil be connected
with a sewer and water system, where such systems are available.
In locations where a sewer system is not available, or cannot be made
available, the disposal of human waste may be accomplished as
follows:

(a) Sewage treatment tank and disposal system,

Nota: For detailed requirements on such systems see state plumbing code,

(b) Where the local conditions make it impractical to install such
system, outdoor teilets, as described in section Ind 52.63, or other -
facilities, such as septie toilets installed in accordance with the
provigions of the septic toilet code issued by the state hoard of
health, may be used; provided that in the case of places of employ-
ment for more than 10 persons, schools larger than 2 prooms, and
apartment houses, water flush toilets as herein deseribed shall be
provided, unless outdoor toilets or other facilities are permitted
in writing by the industrial commission or 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) Outdoor toilets shall comply with
zections [nd 52.50 to Ind 52.59, inclusive, and in addition:

(a) No privy, with or without a leaching pit or other container,
shalt be erected or maintained within 50 feet of any well, 10 feet of
the line of any street or other public thoroughfare, 5 feet of the
property line hetween premises or 25 feet of the door er window of
any building. .

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

(¢) Provided with suitable appreach, such as conerete, gravel or
cinder walk.

(d} The foundations shall be of concrete or other masonry.

(e} The wvault shall extend at least 6 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 conerete, or of brick or
stone laid in cement mortar. If in poorly drained soil, the entire
vault shall be of concrete, or brick, or stone, laid in cement mortar.

(f)} All windows, ventilators and other openings shall be screened
to prevent the entrance of flics, and all doors shall be self-clesing.
A separate ventilator shall be provided for the vault and shall extend
from the vault to not less than one foot ahove the roof and he pro-
vided with an effective ventilating hood.

(g) The entire installation shall be kept clean and sanitary. Milk
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 infervals,

Note: See the Wisconsin code for rural school privies tssued by the state
board of health.
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Ind 52.64 Maintenance and houseckeeping. (1) MAINTENANCE oF
TOILETS. Every toilet room, and every part thereof, including walls,

floor, ceiling and fixture therein, shall be kept clean, efficient, and in

good repair.

(2) Paper. In every toilet room, sufficient toilet paper made of
material which will not interfere with the operation of the system
or obstruct the fixtures, shall be provided.

{3} DEFACEMENT. Indecent or suggestive marks, pietures, or words
are forbidden in toilet rooing, and such defacement when found shall
he removed at once.

(4} SERVICE CLOSET. A service closet conforming with requirements
for construction of toilet rooms shall be provided and supplied with
mop, broom, bucket, soap, toilet paper, and toweling neeessary for
sanitavy upkeep of toilet rooms.
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Chapter Ind 53

STRUCTURAL REQUIREMENTS

53,001 Klooy, rout anit sidewnlk Ind 53.1% [Huenbet walls
|oacls [nd 53,14 Concrcte materlals
33.01 Wind pressure Ind 3315 Concrete  proportions,
51.02  Foundations wixing and strength
53.63 Moasonry consiruction; Tnd 53.16 lexure of beams,
general requirement trantes, and slabs
£3.04 Natural butlding stone {nd 53.17 Shear and diagonal ten-
and cast stone slon :
53.05 Bulldlng Lrick ind 53.18 Rond and anchorage
53.08 Hollow build'ng units Ind 33.1% Colurnns
53.07  Allowable unit stressexz  Ind 3310 Plain and rointorced
in masonry concrete wally and piers
53.08 Mortar Ind 63.21 Footinza
53,09 Bearing masonry walls, End 33,22 Allowable working,
bearing partitions and strosses
plers Ind 53.23  Reinforced gypsum con-
3.10 Non-bearing masonry crote
walls Ind 53.24  Structural steel
111 Cavity walls Ind 33,75 Stecl joi it construction
312 Bonding end anchoring Ind 33.25 Wrought lron
stone and cart stone ve- Ind 53,27 Cast iron
neera ITnd 53.28 Wond conatruction,

Ind 53.001 Floor, roof and sidewalk loads. (1) Dwap roaps. All
buildings and structures, and parts theveof, shall be designed and
construected to support in addition to the minimum superimposed live
ioads specified_in this order, the actual dead weight of all component
members; and in addition thereto, an allowance for the weight of
partitions, ceiling and floor finish, and concentrated loads such as
safes, mechanical appavatus and simitar cquipment,

(2) LivE LoaDs. All buildings and structures, and parts thereof,
shall be designed and constructed to support the following minimum
superimposed live loads uniformly distributed in pounds per squave
foot of horizontal arca in addition to the dead load:

(a) Theaters and assembly halls with fived seats:

Lo Auditoriumy .. 50

2. Lobbies, corridors and passageways —w-oee 80

3, Stairways . 80
(b) Assembly hally without ficed seats:

1. Auditorium .. ___ 100

2. Lobbies, corridors and pasSSageways —ca- oo cmeomaeeo 80

8, Stalrways .o e 80

(¢) School, Lbrary, museion clussification

1. Instruction rooms, study rooms, reading rooms, exhibi-

tion rooms, art display reoms, laboratories __________ sU

2. Vocational rooms _ . . 100
3. Library book stacks __ 100
4. Lobbies, corridors and passageways —_—_.__ .. ____ 80
6. Stairways _______ e e 80
1-2-56
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(d) Apartment, hotel, place of detention classification:

1. Living rooms, sleeping rooms .o __.._... —..__... - 40
2, Lobbies, corridors, passageways _.__. ... - .. . Bn
3. Offices and similar areas __ v . . .o - .- AD
4, Stalrways$ e e e e = B0
5. Dining Rooms oo ... o e .. —ooo- 100
(e) Office buildings:
1, Offices .. .. . - S 11
2, Commercial . . o 100

3. Stairways ... U, 80

(f) Mercantile establishments:
1. All floor areas and stairways . .. _. . C_ 100

(g} Factories and workshops:
1. All floor areas and stairways _._____ . . . ___..._. 1on

(h) Gerages:
1. Al floor areas —.omo e 8000 pound axle
load in any possible position or 80 pounds per squave
foot. (Whichever produces the greater stress.)

(i) Grandstands, reviewing stones, bleachers:

1. All aveas .. e 100
(j) Stages, in theaters and assemtbly halle _________________ 150
{(k} Roofs oo . . . o .. 8o
(1) Sidewalks ... . 11

(3) The above live load requirements shall be considered only as a
minimum. In every case where the loading is greater than this mini-
mumn, the design of the building or structure, or part therveof, shall
be for the actual load and loading conditions.

(4) The following reductions ir assumed live lowls shall be per-
mitted in designing givders, columns, piers and wails in fire-resistive
buildings.

{a) No reduction of the assumed live load shall be allowed in the
design of any slabs, joints or beams.

(b) A reduction of one per cent of the total live load used in the
design of girders shall be allowed for each 20 square feet of tributary
floor area, with a maximum allowable reduction of 15¢¢, This reduc-
tion shall not be carried into the columns nor shall such reduction
be used in the design of buildings to be used or occupied as wave-
houses or for storage purposes.

(¢) For determining the total live loads carried by columns, piers
and walls, the following reductions shall be permitted, bused on the
assumed live loads applied to the entire tributary itoor avea,

1, Warehouses and Storage Buildings

a. Carvying the voof ___ . ... U LU

b, Carrying 1 floor and roof oo 0%

¢. Carrying 2 floors and roof .. ]

d. Carrying 3 floors and roof . _____ .. 10

e, Carrying 4 floors and roof il 159

1. Carrying & or more floors and voof . ______. 205
1-2-566
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2, Manufacturing Buildings, Stores and Garages

a. Carrying the voof — o oo e
b. Carrying 1 floor and roof V%o
e, Carrying 2 floors and voof ___ .. 10%
d. Carrying 8 floors and roof .o 205
e. Carrying 4 or more floors and voof ... .. . 30%
3. All Other Buildings )
a. Carrying the voof . _________ . e
b. Carrying 1 floor and vroof . ________ ... 0%
c. Carrying 2 floors and voof _ . o 104
d. Carrying 3 floors and voof _______ .. 20
e. Carrying 4 floors and voof ________. . _________ 0%
£, Carrying 5 floors and veof ______ . . ... ____ 404
g. Carrying 6 floors and roof . A5G
h, Carrying 7 or morve floors and roof . _______._ . 505

(5} The following reductions in assumed live loads shail be pey-
mitted in designing columns, piers and walls in buildings of mill and
ordinary construction.

(a) Warechouses and storage butldingy

1, Carvying the voof ________________ ... ... ... 0%
2, Carrying 1 floov and voof ___ . _____ . _________ 0%
3. Carrying 2 floors and voof ___ . _______________..___ 6%
4, Carrying 3 or move floors and veof _._____.___.____ 10
(b) Manufacturing buwildings, stores and gorages
1. Carrying the roof ___________________ .. U%
2. Carrying 1 Hoor and voof . . __ 0%
3. Carvying 2 foors and voof .. ... e 104
4, Carrying 3 or more floors and voof __. . oo __ ... .0 0%
(e} Al other buildings
1, Carrying the voof __ . . 04t
2, Carrying ! floor and voof _.__ .. .. . 0
3. Carrvying 2 floovs and voof __ . _____ 109
4, Carrying 3 floovs and voof . . . .o 2004
3. Carrying 4 or move floovs and veof . _____ 30%

ind 53.01 Wind pressure. (1) Every building shall be designed to
vesist a horizontal wind pressure of not less than 20 pounds for
every square foot of exposed surface, in addition te the dead loads
and the live loads specified above, except as provided in section Ind
35.68 (4) and section Ind 52.22.

(2) If the overturning moment due to wind pressure exceeds To%
of the moment of stability of the structure due to dead load only, the
structure shall be anchored to its foundations, which shall be of
sufficient weight to insure the stability of the structure; and sufficient
diagonal bracing or rigid connections between uprights and horizonta!
members shall be provided to resist distortion,

(3) The overturning moment may be disregarded in a structure
lesg }::han 100 feet in height if the height does not exceed twice the
width.

(4) Members subject to stresses produced by a combination of wind
and other loads may be proportioned for unit stresses 33-1/3%
greater than those specified for dead and live load stresses, pro-
vided the section thua 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 permissible loads on natural earth
shall not be more than the following, in tons per square foot:

{a) Quick sand and alluvial soils ~wuee i~ Ly
(b) Soft elay 1
(¢) Ordinary elay and sand together in layers, wet and spongy 2
(d) Clay or fine sand, firm and dry e i 3
(e} Sand, compact and well cemented __ 4
(f} Gravel and coarse sand, well packed __ . __._ a
{gy Hard pan or shale . .. IR
(h) Roek - ____ Not more than 20% of the ultimate

crushing strength of such roek.

(2) Where material at footing exeavation level is such as to permit
loads in excess of 2 tons per square foot, and the desizn is for loading
in excess of 2 tons per square foot, 2 inch hand auger test holes
shall be bored at intervals not exceeding 30 feet in any direction
within the building area to a depth of at least 5 feet below the base
of the footings, to determine the character of the underlying materiat.
Alowable loading shall be in accordance with the above table for the
material encountered.

(3) The maximum, or safe working load for piles shall be deter-
mined by the following formula:

2 H
L = ﬂv%i‘ for steam hammer

2 WH

L TF1 for drop hammer

in which formula
L = safe load in pounds
W = weight of hammer in pounds
H = fall of hammer in feet
S = penetration or sinking of the pile under the last blow, in
inches.
{4) In no ¢ase shall the maximum load on a timber pile exceed 500

pounds per square inch of the section of the pile at mid length,

Ind 53.03 Masonry construction; general vequirement, The require-
ments of sections Ind 53.03 to Ind 53.13, inclusive, herein shall apply
to the construction of all masonry footings, foundations, walls, col-
umns, piers and similar work under this ende.

Ind 53.04 Natural building stone and cast stone. (1) Runsre MaA-
SONRY. The stresses in rubble stone masonry, due to all dead and
live loads, shall not exceed 100 pounds per squave inch when laid
in lime-cement mortar, or 140 pounds per square inch when laid in
Portland cement mortar,

(2) AsHLAR MASONRY. The stresses in ashlar or carvefully coursed
masonry, due to all dead and live loads shall not exceed the following
at any point:

Lald In Laid In
Lime-Cement Cement
Kind of Stone Mortar Martar

(Pounds per [Square Tneh)

640 BOO
400 500
400 600
400 500
320 400
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(3) WEATHER RESISTANCE OF sTONE. All natural building stone to
be used in masonry exposed to the weather or frost action shall be
such that the strength and structure of the stone will not be affected
by the weathering or frost action.

Note: Where the weather resistance of a stone s questivned thils will

require freezing and thawing tests as prescribed under the spuclfication
of the Amerjean Society for Tesling Materixls,

(4) All cast stone shall be branded with a permanent idcntiﬁr.cution
mark of the manufacturer which shall be registered with the indus-
trial commission.

{5) The average compressive strength of cast stone taken en four
representative samples at the age of 28 days or when delivered on
the job shall be not lesz than 5000 pounds per squave inch with an
individual minimum of 4500 pounds per squarve inch, and the average
absorption of such samples shall be not more than 7% of their dry
weight, with an individual maximuwm of 8%.

(6) Tests of cast stone specimens shatl be made in uccordanee with
the “Tentative Specifications for Cast Stone” (Servinl Designation
P-3-A29T) of the American Concrete Institute.

Ind 53.05 Building brick. (1) DzriniTioN. By building brick is
meant a4 structural unit of burned clay or shale, sand lime or
concrete, usually solid and about 8 inches by 3% inches by 214 inches
in size,

(2) StrucTURE. All building brick shall be rectangular in form,
free from cracks, laminations and other defects which may interfere
with proper laying of the brick or impair the strength or permanence
of the structure.

(3) MANurACTURE. Concrete building brick shall be ntanufactured
from a mixture of Portiand cement and approved awgrepatss, such
48 sand, gravel, crushed stone, bituminous or anthracite cinders,
burned clay or shale, or blast furnace slag.

(4) InenTiFicATiON. All building brick shall be of distinctive de-
sign or appearance, or marked so that the identity of the manufac-
turer may be known at any time.

(5) STRENGTH AND ABSORPTION. (a)} The strength and absorption
of all building brick manufactured from burned clay or shale shall
conform to the following minimum requirements:

Coumpresaive Strength

(bricks flatwise) Walter Abaorption
by, per square inch by 5 hour boiling C/B Ratio
Average Gross Ares pet cent
Average ol | Individual [ Average of } Indjvidual | Averageof | Individual
Grade 5 bricks Minimum 5 bricks Muximum 5 hricks Maximum
5.W 3900 2500 17.0 20.0 6.78 0.80
M.W. 2500 azno 2.0 5.0 0.88 0.90
N.w. 1500 1250 No Limit No Limit No Limit No Limit
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1. The ratio C/B is the ratic of absorption by 24-hour submersion
in water at room temperature to that after 5-hour submersion in
boiling water. .

(b) If the average compressive strength is greater than 8000
pounds per square inch and the average water absorption is less than
8% by weight after 24 hours submersion in cold water, the C/B ratio
shall be waived. :

(6) 8. W. prick. Grade S. W, brick shall ke used in exterior and
exposed locations where a high degree of resistance to frost action is
desired and the exposure iz such that the brick may be frozen when
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. brick may be used where exposed
to temperatures below freezing but where brick are not likely to be
permeated with water or where a moderate degree of resistance to
frost action is permisgible.

{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 or
for interior construction or if exposed for use where no frost action
ogeurs.

(9) CONCRETE AND SaND LIME BRICK. The strength of all concrete
and sand lime brick used in masonry construction shall conform to
the following minitnum requirements:

Compressive Strength Modulus of Rupture
(bricks fatwise) (bricks Aatwise}
Pounds Per Square Inch Pounds Per Square Inch
Average Grosa Area
Averaga of Individual Average of Individual
§ Teatn Minlreum b Teats AMinimum
2500 . 2000 . 450 300

{10) TEsts. Typical specimens of all types of building brick shall
he tested originally to prove compliance with 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 may be demanded 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, 8. T. M. Designa-
tion C 67) of the American Society for Testing Materials.

Ind 53.06 Hollow building units. (1) DerINrrions. (a) Hollow tile
are the products of surface clay, shale, fireclay, or admixtures theyeof,
moulded to permanent hollow form for use as masonry units in build-
ing construction.
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- {(b) Hollow concrete masonry units are the products of Portland
cement and suitable aggregates such as sand, gravel, ¢rushed stone,
bituminous or anthracite ecinders, burned clay or shale or blast-
furnace slag, moulded to permanent hollow form for use as masonyy
units in building construetion,

{2) HoLLow TILE USED IN BEARING AND EXTERIOR WALLS. (a)
Strength and Absorption. All hollow tile used in bearing and exterior
walls shall eonform to the following minimum requirements for
strength absorption:

Compremlve Strength

{Based on Grosa Aren) Absorntion
Pounds per aquare inch per cent
End Construction Side Conatruction
Tile Tile

Average Individual | Avernge | Individual | Average | Individual § Individusl
of Five Minimum af Five Minimum of Five Maximum Minimum

Teata Tuats Treaty

1400 1000 1900 900 btol6 to 4

(3} Numser oF CeLLs. Load bearing tile shall conform to the
following requirements ag to the minimum number of cells per unit
in the divection of wall thickness:

Nominal Horizontal Minimum Number
Thickness of Tile of Cells in
as Lazid in Wall, Direction of Wall
in inches Thickness
SOOI 1
B e e 2
- T 2
L0 e ——— e e 2
1 e 3

Note: Cells, as used hercin, are holtow spaces enclosed within the perime-
ter of the exterior shells, and having a minimum dimension of not less than
4 Inch and a cross sectional area of not less than one square Inch,

(4) DouBLE-sHELL TILE, In double-shell tile the 2 voids between ex-
terior and interior shells on cither side of the tile shall be considered
as one cell in thickness of wall when their combined width iz not less
than % inch, provided the short webs between the inner and outer
shells are not greater in number and thickness than the long trans-
verse webs holding the inner shells.

(B) SHELL AND WEB TIHICKNESS. The average over-all thickness of
the shells, measured between the inner and extreme outer surfaces of
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 shell shall be not less than ¥% inch. The thickness
of the webs shall be not less than 4 inch,

(6) Averace THICKNESS. The average over-all thickness of the
shells, measured between the inner and extreme outer surfaces of side-
construction hollow tile, shall be not less than % inch, except that in
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double-shel]l tile the combined average over-all thickness of the inner
and outer shell shall be not less than % inch., The th:ckness of the
webs shall be not less than % inch.

(7) BranpING. All clay tile shall be branded with a distinctive
indentation on the shell. Clay tile which comply with all requirements
for exterior construction and bearing walls shall have the word
BEARING impressed on them. All clay tile shall bear the name,
initialg or trade-mark of the manufacturer.

(3) Tests. Typical specimens of all sizes and designs of hollow
tile used in exterior or bearing walls shall be tested originally to
prove compliance with this code, and thereafter as directed hy the
industrial commission. Tile sha!l be sampled and tested in accordance
with the Standard Methods of Sampling and Testing Structural
Clay Tile (A.8.T.M. Designation C-112) of the American Soc1ety for
Testing Materials.

(9) HOLLOW CONGRETE MASONRY UNITS USED IN BEARING AND EX-
TERIOR WALLS.

(a) Compressive strength. All hollow concrete masonry units used
in exterior and bearing walls shall have a compressive strength of
not less than 1000 pounds per square inch gross arca as laid in
the wall,

1. The average strength of any group of test spacimens of hollow
concrete masonry units shall be not less than the above requirements.
The strength of any individual test specimen shall be not less than
%00 pounds per square inch gross area,

(5) Absorption, Hollow concrete masoniy units used in walls which
will be exposed to the weather or soil in finished work shall not
absorb more than 14 pounds of water per cubic foot of concrete
actually contained. Units which are protected fiom the weather or
soil with one course of brick or its equivalent need not conform to
thege absorption requirements,

(e} Branding., All hollow concrete masonry units used in exterior
or bearing walls shall be branded with a distinctive indentation or
waterproof stencilled mark, and shall bear the name, initials, or
trade-mark of the manufacturer. A facsimile of each individual brand
shall be filed with the Industrial Commission.

(d) Tests, Typical specimens of all sizes and designs of hollow
concrete masonry units used in exterior or bearing walls shall be
tested in an approved manner, orviginally to prove compliance with
the requirements of this code, and thereafter at intervals of not more
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 conerete masonry units shall be sampled and tested in
accordance with the methods of sampling and testing concrete
masonry unjts (AS.T.M. Designation C 140-39) of the American
Society for Testing Materials.

1--2-56
Buitding Code

553



C

WISCONSIN ADMINISTRATIVE CODE 47

(10) CrLAY TILE USED IN NON-BEARING PARTITIONS,

fa) Weight. The weight of hollow clay tile used in non-beariny
partitions shall be not less than the following:

Minimum Individual

Minimum No. | Minimum Ne. Averuge Minlmum

Dimension ol cells n ’ of cells in Weight, Weight. b,

unit directfon of ib. per per squara

wall thickness . It of foot of

tita tile
2x12x12 8 1 14 13
B3x12x12 3 1 15 14
4x12:212 3 1 18 15
6x12x12 3 1 22 2t
8x12x12 4 H 25 24
8112212 4 2 a9 23
10312x12 4 2 85 a3
12312212 4 4 40 38

1. The weights ahove are for scored tile. If any of 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-
mensions for any form of tile.

3. The requirements for minimum weights of hollow clay tile used
in non-bearing partitions shall be waived if the over-all thickness of
the shells, measured between the inner and extreme outer surfaces,

is not less than 3% inch and the thickness of webs is not less than
14 inch,

(b) Shape and structure. All hollow eclay tile used in non-bearing
partitions shalt be reasonably free from laminations and from such
cracks, hlisters, surface roughness and other defects which would
interfere with the proper setting of the tile, or impair the strength,
permanence or fire protection value of the construction.

1. The depth of curvature or warpage of any face, ghall not exceed
il!/%_ ofhthe 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 shall be seratched or seorcd. When scored, each groove
shall be not less than 1§ inch nor more than ¥ 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. All hollow 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-
?ﬁaring partitions shall have the word PARTITION impressed on

en.

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

{11) HoLiow CONCRETE MASONRY UNITS USED IN NON-BEARING PAR-
TITIONS. All hollow conerete masonry units used in non-bearing parti-
tions shall comply with the requirementa for use in bearing and
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exterior walls, or shail be branded with a distinctive lmpreasioﬂ to
identify them for use only in non-bearing partitions.

{12} Cray TILE AND HOLLOW CONCRETE MASONRY- UNITS .USED IN,

FLOOR CONSTRUCTION.

(a) General requirements, Where hollow clay tile or hollow eon-
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 which apply to tile or block used 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 sub_]ected to a load, the
requirements which apply to tile or blocks used in partitions ghalt
be complied with,

(¢) Branding. All clay tile or concrete masonry units used in floor
construction shall bear the name, initials or trade-mark of the

manufacturer.
Ind 53.07 Allowable unit stresses in masonry, (1) The compressive

stresses in masonry walls, partitions, piers and similar bearing ma-
sonry shall not exceed the following in pounds per square inch:

Kind of Mortar
Kind of Masonry
Lime Lime-Portland Portiand
Cement Cement
Bk, . occamvrciisarremcrar e 20 140 176
Hollow Concrete Masonry Unita. ___ _.._. R 85 100
Hollow Clay Tile. . ecucevremcccrnnccaaas O 85 100

(2} Where a2 combination of 2 or move building units is used, the
minimum requirements shall apply to the masonry,

ind 53.08 Mortar, (1) All cement used in the making of mortar
for embedding masonry and for other structural purposes under this
code shall eonform to the vequirements of the standard specifications
for these materials issued by the American Society for Testing Mate-
rialg having designalion listed as follows:

Specifications for Portland Cement—0C 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 hefore being used in the making of mortar. Where
pulverized quicklime is used, the storlng period may be reduced to
48 hours.

(a) Hydrated lime shali 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-
ments by volume.

{4) Lime-cement mortar shall consist of one part of lime putty,
or dry hydrated lime, and one part of Portland cemant added to not

more than 6 parts of approved sand, all measurements by volume,
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(a) In lime or lime-cement mortars any desired part of the lime
may be replaced with an equal volume of Portland cement.

(6) Cement mortar shall consist of one part of Portland cement
and not more than 3 parts of approved sand, except that lime putty,
or dry hydrated lime, in volume equal to not more than 15% of the
volume of Portland cement may be added to the mortar.

Note: Approved sand for mortar shall conform to the Tentat:ve Specificu-

tions for Concrete Aggregates (A ST Deslgnation Cid—in) of the
Amer|can Soctety for Testing Materlals,

Ind 53.09 Bearing masonry walls, bearing partitions and piers.
(1) General requirements, All masonry units used in the construction
of bearing walls, bearing partitions and piers shall conform in alt
respects to the requirements for bearing units,

(2) Unit stresses, The unit stresses in bearing masonvy walls, pay-
titiena and piers shall not exceed those specified in sections Ind 53.04
and Ind 53.07, )

(3) Mortars, Cement mortar shall be used for all masonry which
will have one gr more faces in contact with soil, Lime-cement mortar
or cement mortar shall be used for all masonry in isolated piers,
parapet walls, chimneys where exposed to the weather, and for all
hollow masonry units, All other masonry may be laid in eement
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 means of a full header course of brick every
sixth course of brick, or equivalent. The use of metal ties for bond-
ing masonry ig not approved.

(a) By equivalent, is mcant that % of the volume of a wall shall
be heuader, or bond, units.

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

(5) Use of hollow clay tile and hollow concrete masenry units.
Approved clay tile and concrete masonry units may be used in bearing
and exterior walls of buildings not more than 3 stories, or 45 feet
in height, or in panel walls in buildings of any height. In determin-
ing thig height, the basement or foundation wall shall be considered
a story if constructed of clay tile or concrete muasonry units,

(6} Loading. Concentrated loads shall be transmitted to hollow
clay tile or hollow concrete block masonry by at least 3 courses of
brick or equivalent concrete or by a metal plate of suffieient thick-
ness and size to distribute the load to the webs and shells in such
a manner ag not to exceed the unit stress,

{7) Party wall construction, Wheve hollow clay tile or hollow 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 minimum, used
in making up the thickness of the wall unlesa solid masonry ig used
for building all chases, recesses, framing of all openings, and for the
support, anchorage, and protection of all joists and beams carried
into such wall,

{8) Wall construction. Clay tile and concrete masonry units used
in bearing walls shall be well bedded in mortar. The net bearing ares
of all clay tile and conerete masonry units ag 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 shuli be laid in
Portland cement mortar. All clay tile laid with celis horizontal and
all concrete masonry units shall be laid in cemeni-lime mottar, or

better,

{10) Height and thickness. All bearing walls, paity walls and
standard division walls, except as hereinafter 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 such 3 story
height shall exceed 40 feet.

(11} Wall thickness, A building not more than 3 stories in height
may have 8 inch bearing walls in the upper story, provided such
story i3 nct more than 10 feet high in the clear, and the span is not
more than 20 feet, and the wall is not more than 30 feet long between
cross walls, offsets or pilasters, ’

(12) Same. A building not more than one story in height may have
8 inch bearing walls, provided the clearstory height is not more than
12 feet, the roof span is not more than 25 feet, and the distance be-
tween cross walls, offsets or pilasters is not moere than 20 feet.

(a) A building not more than one story in height may have 6-inch
bearing walls provided the clearstory height is not more than 9 feet,
the roof span is not more than 18 feet and the distance between cross
wallg, offsets, or pilasters is not more than 15 fect, All other 1-story
buildings shall have all bearing walls not less than 12 inches thick.

{13) Lateral support. All bearing masonry walls shall have sub-
stantial lateral support at rvight angles to the wall face at intervals,
measured either vertically or horizontally, not exceeding 18 times the
wall thickness, Such lateral support shall be obtained by masonry
cross walls, piers or buttresses when the I'miting distance is meas-
ured horizontally, or by floors or voof when the limiting distance
is measured vertically.

(14) Walls below grade, Masonry walls which are in contact with
the soil in any story shall be increased 4 inches in thicknessg in that
story, except that for places of abode as specified in section Ind
57.001, not over 2 stories in height, 12 inch walls will be accepted
if substantial lateral supports consisting of masonry walls, offgets
or pilasters arve provided at intervals not to exceed 20 feet,

(15) Stone walls. Rubble and rough cut stone walls shall be 4
inches thicker than required for walls of artificially formed unitas
or of ashlar masonry.

(16) Same, Stone and similar solid facing not less than 4 inches
thick may be considered as part of the required thickness of a wall
if bonded to the backing a2s required for brickwork, No such wall
shall be less than 12 inches thick.

(17) Piers. In all buildings, the section of masonry supporting
trusseg or girders shall be considered as isolated piers, the least di-
mension of which, in inches, shall be not less than 1/30 of the span
of the truss, or girdar, in inches, and the height shall not exceed 12
times the m'nimum horizontal dimension,

(2) Th» height of masonry plers which are not built into, and as a
part of bearing wal’s, shall be not more than 10 times the minimum
horizontal dimension.
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{18) Chases, recesgses and openings, There shall be no chases in
B inch wails or in any pier. No chase in any wall shall be deeper
than % the wall thickness. Ne horizontal chase shall exceed 4 feet
in length nor shall the horizontal projection of any diagonal chase
exceed 4 feet. No vertical chasz shall be closer than 2 feet to any
pilaster, cross wall, end wall or other stiffener.

{(a) The agpgregate area of recesses and chases in the wall of any
one story shall not eéxceed 4 the whole area of the face of the wall
in that story. No chases or recesses shall be permitted in any wall
which will reduce the fire-resistance of such wall below the minimum
requived by this code.

{(b) The maximum percentage of openings in the horizontal cross
section of any wall shall not exceed 509, unless the wall is increased
4 inches in thickness, or such portions of the wall between openings
shall be as required for plers for the entire wall height.

History: 1-2-56; am. (12) (a). Register, June, 1956, No. 6, eff. -56;
am. (4) {(b), Reg!ster. August, 1957, No, 20, eff. o 9-1-57,

Ind 53.10 Non-hearing masonry walls, (1) GENERAL REQUIREMENTSY,
All exterior non-bearing masonry walls if constructed with one course
of brick to the weathey may be backed with common brick, concrete
masonry units, or non-bearing clay tile, couforming to the require-
mients of sections Ind 53.05 and Ind 53.06. If walls ave buiit of con-
crete masonry units or clay tile, with or without exterior stucco,
such walls shall be construeted of concrete masonry units or clay tile
conforming to the requirements of section Ind 53.06.

(2) INTERIOR NON-BEARING WALLS. Interior non-bearing partition
walls may be built of materials conforming to the requirements of
sections Ind 53.056 and Ind. 53.06, or of gypsum block or other ap-
proved materials.

(8) TYPE OF MORTAR. Lime, lime-cement or cement mortar shall be
used for all non-bearing masonry, except as follows:

{(a) Lime mortar shall not be used in habituully wet or damp
locations.

{b) Gypsum shall be used for gypsum masonry.

(¢) Gypsum may be used for interior clay tile maseary.

(4) MASONRY BOND AND ANCHORAGE. In non-load heaving brick
masonry or in combinations of brick and other masonry units, the
bonding of each tier of units to that adjoining, shalli be secured by
means of a full header course of brick or other units placed at intex-
vals not exceeding 32 inches. The heizht of such bond course shall not
exceed 5 inches and the width of bed Jomt used to effect the masonry
bond shall Le at least 4 inches.

(a) All oxterior and interior nou-hearing walls and partitions shall
be securely anchored to colummns and supporting members by means
of substantial ties of at least No. 13 U. 8. Standard gauge metal,
spaced not more than 24 inches center to center.

(5) HEIGHT AND THICKNESS. Interior non-bearing masonry walls
which are supported by fire-resistive eonstruction 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-
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lar non-bearing walls which contact less than 2-hour fire-resistive
support at the top shall be not more than 24 times their thickness
in elear 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 cuase less than 8 inches,

Ind 53.11 Cavity walls, (1)} Exterior non-bearing walls may be
built with a facing of 4 inches of building brick complying with the
requirements of section Ind 53.05, and a backing of either building
brick complying with the requirements of section Ind 53.05, or hol-
low building units complying with the requirements of section Ind
53.06. Such walls shall have an air space between the facing and
backing of not less than 2 inches nor more than 2% inches, and shall
be bonded to each other with galvanized metal ties at least 4 inch
thick every 16 inches in height and 24 inchea in width. The maximum
height between supports shall be 10 feet. For heights greater than
10 feet between supports, the thickness of the backing shall be in-
ereased 2 inches for each 5 feet, or fraction thercof, The wall shall
be anchored to the supporting framework with metal ties at least
1% inch thick, spaced not more than 24 inches center to eenter,

(2) A waterproofing mentbrane shall be installed at the hottom of
the wall cavity, It shall pass through hoth the exterior facing course
and the backing in such a manner as to drain outward the water
which night penetrate the facing. Open vertical joints, or weep holes,
shall be provided every 3 feet horizontally in the facing azbove the
membrane,

Ind 53.12 Bonding and anchoring stone and cast stone vencers.

(1) For bearing walls, stone shall be bonded to the backing every
16 inches of wall height with bond courses at least 4 inches in height,
und the width of bed joint used to effect the masonry Lond shall be
at least 4 inches.

(2} For non-hearing walls, individual stones shall be anchored to
the supporting framework and dowelled to each nther at all hori-
zontal joints, and anchored 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 square inch
in eross section and made of wrought iron galvanized after forming,
or of commercial bronze.

{3) The backing of all stone or cast stone bearing or non-beaving
walls shall be of brick ccnforming to the requirements of section
Ind 53.05, or other solid material weighing at least 130 pounds per
cubie foot,

Ind 53.13 Parapet walis. (1) Darapet walls not less than 8 inches
in thickness and 2 feet in height shall be preovided on all exterior,
division and party walls of masonry or concrete, where such walls
connect with roofs other than roofs of fire-resistive construction; but
this section shall not apply:
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{a) To buildings where frame construction would be permitted
undey the provisions of this code.

(b) To walls which face streets, or alleys.

(¢} Te walls where not less than 10 feet of vacant space is main-
tained between the wall and the boundary line between premises,

(d) To walls which are not less than 10 feet from other buildings
on the same premises,

(2) Al parapet walls shall be property coped with incombustible,
weatherproof material,

Ind 53.14 Concrete materials, (1) PORTLAND CEMENT. Portland
vement shall conform to the “Standard Specifications for Portland
Cement” (A.S,T.M. Serial Designation: C-150-49).

(2) CONCRETE ACCREGATES. Concrete aggregates, except lightweight
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) LIGHTWEIGHT AGGREGATES. Lightweight aggregates for eoncrete
shall conform to the “Standard Specifications for Lightweight Aggre-
gates for Concrete” (A.8.T.M. Designation C-130-42) inciuding the
methods of sampling and testing.

(a) The maximum size of the aggregate shall not be larger than
% of the narrowest dimension between sides of the forms of the mem-
ber for which the concrete is to be used nor larger than % of the
minimum clear spacing between reinfovcing bars.

{4) WATER. Water used in mixing concrete shall be clean, and free
from injurious amounts of oil, acid, alkali, organic matter, or other
harmful substances.

(5) METAL REINFORCEMENT. Metal reinforcement shall conform to
the requirements of tha “Standard Specifications for Billet-Steel Bars
for Concrete Reinforcement” (A.8.T.M. Serial Designation: A15-
50T) or for “Rail Steel Bars for Concrete Reinforcement” (A.S.T.M.
Serial Designation: AI16-50T) or for “Welded Steel Wire Fabric for
Concrete Reinforcement” {(A.S.T.M. Serial Designation A-185-37).

{a) Deformed bars., Deformed reinforcing bars shall conform to
the “Standard Specifications for Minimum Requirements for the
Deformations of Deformed Steel Bars for Concrete Reinforcement”
{A.8.T.M. Serial Designation: A~305-30T}. Barg not conformmg to
these specifications shall be classed as plain bara.

{b) Wire mesh. Wire mesh with welded intersections not further
apart than 6 inches in the direction of the prineipal reinforcement
and with ercss wires not smaller than No. 10 W and M gauge may be
rated as deformed bars.

(¢) Placing metal reinforcement, 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 columns, shall be equal to the nominal diameter 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
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than one inch and_the hars in the upper layers shall be placed
dirvectly above those in the bottom layer.

(6) STORAGE OF MATERIALS. Cemtent and aggregates shall be stored
in such & manner as to prevent deterioration or the intrusion of
foreign matter, Any material which has deteriorated or which has
been damaged shall be removed completely from the premises,

Ind 53.15 Concrete proportions, mixing and strength, (1) Prorok-
roN8. The proportions of aggregate to cement for any concrete shall
be such as to produce a mixture which will work readily into the
corners and angles of the forms and around reinforcement with the
method of placing employed on the work, but without permitting
the materials to segregate or excess free water to collect on the
surface.

{a) The methods of measuring concrete materials shall be such that
the proportions can be controlled accurately and checked easily at
any time during the work. Wherever practicable, such measurement
shall be by weight rather than by volume,

(2) MixiNe, The concrete shall be mixed until there is a uniform
distribution of the materials and the mass is uniform in color and
homogeneous. In machine mixing, only batchmixers shall be used.
Each batch shall be mixed not less than one minute after all the
materials are in the mixer and must be discharged completely before
the mixer is rechavged. Machine mixers shall have a peripheral
speed of approximately 200 feet per minute.

{n) Ready-mixed concrete shull be mixed and delivered in aecord-
ance with the requirements sct forth in the “Standard Specifications
for” Ready-mixed Concrete” (A.S.T.M. Serial Designation C24-48).

(3) STRENGTH. For the design of reinforced concrete structures,
the value of f. used for determining the working stresses as stipu-
lated in section Ind 53.22 (3) shall be based on the specified minimum
28-day compressive strength of the concrete, or on the specified
minimum compressive strength at the carlier age at which the con-
crete may be expected to receive its full load. All plans, submitted
for approval or used on the job, shall show clearly the assumed
ztrength of concrete at the specified age for which all parts of the
structure were designed.

(a) All concrete exposed to the action of the weather shall have a
water-content of not to exceed 6 gallons per sack of cement.

{b} When average aggregates are to be used and no preliminary
tests are to be made, the water content to be used for vavious de-
sired strengths of conerete shall be as indicated in the following table:

Water-Content, U, 8. Gallons per 94 Ib. Sack of

Cement 144 121 §
Assumed Compressivas Strength 8t 28 Days,

Ib. per 8q. in. 2000 2500 3000

(¢) In computing the water-content, surface water carried by the
aggregates must be included. Water-content other than shown 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 made in advance of the start of the work, using suitable con-
sisteneies and in aeccordance with the “Standard Method of Making
Compression Tests of Concrete” (A.S.T.M. Serial Designation:
C39-49).

(d} A curve representing the relation between the water-content
and the average 28-day compressive strength or earlier strength at
which the concrete is to receive its full working load, shall be estab-
lished for a range of values including all the compressive 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 specimens. The
maxinium allowable water-content for the concrete for the structure
shall be as determined from this curve and shall correspond to a
strength which is 15% greater than that indicated on the plans.
No substitutions shall be made in the materials used on the work
without additional tests in accordance hervewith to show that the
quality of the concrete is satisfactory.

(4) CURING AND PROTECTION AGAINST COLD WEATHER, ln all con-
crete structures, conerete made with normal Portland ecement 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 conerete
materials and protecting the concrete duving freezing weather. No
frozen materials or materials containing ice shall be used,

(b) All concrete materials and all reinforcements, forms, fillers,
and ground with which the concrete ig to come in contact, shall be
free from frost, Whenever the temperature of the surrounding air is
below 40 degrees Fahrenheit, all concrete when placed in the forms
shall have a temperature of between 60 and 90 degrees Fahrenheit
and shall be maintained at a temperature of not less than 50 degrees
Fahrenheit for at least 72 hours for novmal concrete or 24 hours
for high-early-strength eoncrete, or for as much more time as is
ne¢essary to insure proper rate of curing of the concrete. The
housing, covering or other protection used in connection with curing
shall remain in place and intact at least 24 hours after the artificial
heating is discontinued. No dependence shall be placed on salt or
other chemicals for the prevention of freezing.

{(5) FORMS AND SHORING FOR CONCRETE STRUCTURES., Forms shall be
substantially constructed to carry dead and live loads and impact
imposed during pouring operations. Forms shall conform to the shape,
lines, and dimensions of the members 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.

(a2} Forms shall be removed in such manner as to insure the com-
plete safety of the struecture. Where the structure as a whole is
supported on shores, the removable floor forins, beam and girder sides,
column and similar vertical forms may be removed after 24 hours,
provided the concrete is sufficiently hard not to be injured thereby.
In no case shall the supporting forms or shoring be removed until
the members have acquired sufficient strength to support safely their
weight and the load thereon. The results of suitable control tests may
be uzed as evidence that the concrete has attained such suffiejent
strength.
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Ind 53.16 Flexure of beams, frames, and slaby, (1) CoNUITIUN uF
pESIGN. All members of frames or continuous construction shall be
designed to resist at all sections the maximum montents and' shears
produced by dead load, live load and wind load, as determllned by
some one of the approXimate methods of elastic frame analysis. Any
reasonable assumptions may be adopted as to rclative stiffness of
columns and floor members, The assumptions made should be con-
sistent throughout the analysis. The following will serve as a guide
to satisfactory design. .

(a) The stiffness, K, of a member is defined as EI divided by !}
or h, The modulus of elasticity for concrete shall be assumed as
1000 £, and that for steel as 30,000,000 lbs. per &q. in. In the
analysis of continuous frames, center to center distances, 1 and h,
shall be used in the determination of moments.

(b) In computing the value of I of slabs, bheams, girders, and
columns, the reinforcement may be negleeted. 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
computing moments, but may be considered to resist moment and
shear, The additional depth of haunched floor members may be con-
sidered as resisting moment only when a complete analysis is made
taking into account the variation in depth. Otherwise the minimum
depth should be used to find moment and to resist the resulting
moment. However, in any case, the actual depth may be assumed to
resist shear.

{¢) Moments at faces of supports may be used for design of beams
and girders. Solid or ribbed slabs with elear spang of not move than
10 feet that are built integrally with their supports may be designed
a3 continuous slabs on knife edge supports with spans equal to the
clear spans of the siab and the width of beams otherwise neglected.
The span length of members that are not built integrally with their
supports shall be the clear span plus the depth of the beam or slab
but shall not exceed the distance between centers of supports,

(d) The clear distance between lateral supports of a beam shall not
exceed 32 times the least width of compression flange.

{2) REQUIREMENTS FOR T-BrAMS. In T-beam construction, the siab
and beam shall be built integrally ov otherwise effectively bonded to-
gether. The effective flange width to be used in the design of sym:-
metrical T-beams shall not exceed 4 of the span length of the beam,
and its overhanging width on either side of the web shall not exceed
8 times the thickness of the slab nor % the clear distance of the next
heant,

(a) For beams having a flange on one side only, the effective over-
hanging tunze width shall not exceed 1/12 of the span length of the
heam, nor 6 times the thickness of the slab, nor % the clear distance
to the next beam.

(b} Where the principal reinforcement in a slab which is consid-
ered as the flange of a T-beam (not a joist in concrete joist floors) is
parallel to the beam, transverse reinforcement shall be provided in
the top of the slab. This reinforcement shall be designed to carry
the lond 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 compresgive 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 concrete
shall be fully met.

(d} The overhanging portion of the flange of the beam shall not be
considered as effective in computing the shear and diagonal tension
resistance of T-beams,

(e) Isclated beams in which the T-form is used only for the pur-
pose of providing additional compression area, shall have a flange
thickness not less than % the width of the web and a total flange
width not more than 4 times the web thickness,

(3) CoMPRESSION STEEL IN FLEXURAL MEMBERS, Compression steel
in beams, girders, or slabs shall be anchored by ties or stirrups not
less than % inch in diameter spaced not farther apart than 16 bar
diameters, or 48 tie diameters, Such stirrups or ties shall be used
throughout the distance where the compression steel is required.

{4) CONCRETE JOIST FLOOIt CONSTRUCTION. Concrete joist floor con-

~ struction consists of concrete joists and slabsg placed monolithically

with or without burned clay or concrete tile fillers, The joistg 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 conerete tile fillers, of material having a
unit compressive 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 moment. No other
portion of the fillers may be included in the design calculations,

(b} The eonerete siab over the fillers shall be not less than one and
ime-half inches in thickness, nor less in thickness than 1/12 of the
clear distance between joists.

{¢) Where removable forms or fillers are used, the thickness of the
concrete slab shall not be less than 1/12 of the clear distance be-
tween joists and in no case less than 2 inches. Such slab shall be
reinforced at right angles to the joists with a minimum of .049 sq.
in. of reinforcing stee]l per foot of width, and in slabs on which
the prescribed live load does not exceed 50 Ibs. per sq. ft, no addi-
tional reinforcements shal] be required.

(d) When the finish used as a wearing surface is placed mono-
lithically with the structural slab in buildings of the warehouse or
industrial class, the thickness of the concrete over the fillers shall be
% inch greater than the thickness used for design purposes.

(e) Where the slab contains conduits or pipes, the thickness shail
not be less than % 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 impalir the strength of the construction.

(5) FLAT SLABS AND TWO-WAY SLABS WITH SUPPORTS ON 4 SIDES.
Structures of these types shall be designed in aceordance with 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 Amevican Conerete Insti-
tue (A.C.I. 318-56).

1-2-58
Bullding Code

SeY




58 INDUSTRIAL COMMISSION

Ind 53.17 Shear and diagonal tension. (1) GeENEBRAL. Due to the
composite character of reinforced concrete beams, the action of re-
inforcement in resisting diagonal tension is not susceptible of exact
analysis. Hence, the design of web reinforcement is based on empirical
or modified rational methods which have been developed from tests
and the observations of existing struetures,

(a) Vertical stirrups, bent-up longitudinal bars or both, add
greatly to the resistance to shear or diagonal tension., This is espe-
cially true if adequate bond resistance is provided, either in the form
of low bhond stress or effective anchorage of the reinforcement. The
importance of bond resistance is such that high working stresses arve
permitted only when all of the reinforcement 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 fension shall be computed by the formula

v :.“Y—-. For beams of I or T section, the width of the concrete web

or stem shall be used.

(a} In concrete joist floor construction where burned clay or con-
crete tile arve used, the shells of the tile in contaet with the joists may
be used in computing the shearing stress provided that the net com-
pressive strength of the shells of tile equals that of the concrete in
the joists and provided that the joints in alternate rows of tile are
staggered,

(3) Use or wiB REINFORCEMENT. Where the shearing unit stress
in a beam or joist exceeds 0.03 f'., web reinforcement shall be pro-
vided at all sections for the shear in excess of this amount.

(a) Web reinforcement may consist of vertical ov inclined stirrups
or bent-up longitadinal reinforeement or a combination thereof. Bars
inclined at an angle less ithan 15 degrees with the axis of the beam
shall not be considered as web reinforcement.

(b) Stirrups or bent-up longitudinal bars to be considered effective
as web reinforeement shall be anchored at both ends in acenvdance
with the requirements of section Ind 53.18,

(4) SPACING OF WEB REINFORCEMENT. Where web veinforcement is
required, it shall be so spaced that every 45 degree line (representing
a pofential crack) extending from the mid-depth of the beam to the
longitudinal tension bars shall be crossed by at least one line of web
reinforcement. If a shearing unit stress in excess of 0.08 f'. is used,
every such line shall be crossed by at least 2 such lines of web
reinforcement,

Ind 53.18 Bond and anchorage, ( 1) UNIT BOND STRESS. In flexural
members in which the tensile reinforcement ig parallel to the eom-
pression face, the bond stress at any cross section shall be computed

by the formula u = EOVJ. 4 In heams of vaviable depth to which this

formula does not apply, special provision muat be made for the end
anchorage of all tensile reinforcement,
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(2) ANCHORAGE FOR LONGITUDINAL STEEL AND WEB REINFURCEMENT.
Tensile negative reinforcement in any span of a continuous restrained
or cantilever beam, or in any member of a rigid frame shall be ade-
quately anchored by bond, hooks or mechanical anchors in or through
the supporting member, Within any such span, every reinforcing bar,
whether required for positive or negative reinforcement, shall be
extended at least 12 diameters beyond the point at which it is no
longer needed to resist stress. The maximum tension in any bar must
be developed by bond on a sufficient straight or hent embedment or
by other anchorage, If preferved, the har may be bent across the web
at an angle of rot less th n 15 degrees with the longitudinal portien
of the bar and made continuous with the reinforcement which resists
moment of opposite sign.

{a) Of the positive reinforcement in continuous beams not less than
Y, of the area shall extend along the same face of the heam into the
support a distanee of 6 inches. .

(b) In simple beams, or at the freely supported end of continuous
beams, at least % the required positive reinforecement shail extend
along the same face of the beam into the support a distance of 6
inches,

(¢) Plain bars in tension shall terminate in standard hooks except
that hooks shall not be required on the positive reinforcement at in-
terior supporta of continuous members,

(d) Single separate bars used as web reinforcement shall be

-anchored at each end by one of the following methods:

1. By welding to longitudinal reinforcement.

2. By hooking tightly around the lengitudinal reinforcement through
180 degrees.

3. The extreme ends of bars forming simple U or multiple stirrups
shall be anchored as specified in 1 or 2 or shall 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-
vond the bend at least 12 diameters of the stirrup bar

4, In all cased, web reinforcements shall be carried as close to the
compression surface of the beam as flre and rust protection regula-
tions and the proximity of other steel will permit.

Ind 53.12 Columng, (1) LiMITING DIMENSIONS. The following sece-
tions apply to a short column, for which the unsupported height is
not greater than 10 times the least lateral dimension. When the
unsupported height exceeds this value, the design shall be modified
as shown in section Ind 53.19. The unsupported height may be de-
fined as the distance from the bottom of a slab, column capital, or
beam to the top of the floor below. Principal eclumns in buildings
shall have a minimum diameter or thickness of 10 inches. Posts, bear-
ing walls, piers, or mulliong that are not continuous from story to
story shall have a minimum diameter or thickness of § inches,

(2) SpIRAL coLUMNS, The maximum allowable axial load on col-~
umng reinforced with longitudinal bars and closely spaced spirals
enclosing a cireular core shall be as follows:

P = A, (0.226 ', 4+ f.p¢)
Wherein
A; = The gross area of the column.
f'. = Compressive strength of the concrete.
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{. = Nominal allowable stress in vertical column reinforcement
to be taken at 40 per cent of the minimum specification
value of the yield point; namely, for rail or hard grade
steel—20,000# ; for intermediate grade steel—16,000#

pr = Ratio of the effective cross sectional arvea of vertical rein-
foreement to the gross area A, The ratio pe shall not be
less than 0.01 nor more than 0,08,

(a) Vertical bars, The minimum number of vertical bars shall be 6,
and the minimum diameter of bar shall be % inch. Spirals shall be at
least ¥ inch in diamecter and shall not be spaced less than 1% inches
nor more than 8 inches apart.

(b) Spiral reinforcement. The ratio of spiral reinfcrcement p’
shall not be less than the value given by the following formula:

, A, .
1] =0'45(T_' 1 )F—
Wherein

p’ = Ratio of volume of spiral reinforcement to the volume 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 intermediate
grade, 50,000# per sq. in. for rods of hard grade, and
60,000 # per sq. in. for cold drawn wire,

(3) Tizp coLUMNS. The maximum allowable axial load on columns
reinforced with longitudinal bars and separate lateral ties shall be
807 of that given by the formula for spirally reinforced columns.

(2) The minimum number of vertical bars shall be 4, and the mini-
mum diameter of bar shall be % inch. Lateral ties shall be at least
% inch in diameter and shall be spaced apart not over 16 bar diame-
ters, 48 tie diameters, or the least dimension of the columm, When
therc are more than 4 vertical bars, additional ties shall be provided

so that every longitudinal bar is held firmly in its desighed position.

{4) LonG coLumNS. The maximum allowable load P’ on an axially
loaded reinforced conerete column having a height, h, greater than
10 times its least lateral dimension, d, is given by the formula:

FF=P [ 1.3 — .03 %]
in which P = the allowable axial load on a noumal short column,

(5) BENDING MOMENTS IN COLUMNS., Columns in building frames
shall be designed to resist the maximum moments and shears produced
by dead load, live load, and wind load, as determined by some approxi-
mate method of elastic frame analysis. Assumptions as to relative
rigidity of columng 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 followed in caleulating the
stresses due to combined axial load and bending. The gross area of
both spiral and tied columns may be used in these computations.

(a) Where lapped splices in the column verticals are used, the
minimum amount of lap shall be as follows:
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i. For deformed bars with concrete having a strength of 3000#
per sq. in. or above, 20 diameters of bar of intermediate or hard
grade steel. For bars of higher yield point, the amount of lap shall
be increased one diameter for each 1000# per sq. in. by which the
allowable stress exceeds 20,000# per sq. in. When the econcrete
strengths ave less than 3000# per sq. in., the amount of lap shall be
14 greater than the values given above, :

2, For plain bars, the minimum amount of lap shall be twice that
specified for deformed hars.

3. Welded splices or other positive connections may be used instead
of lapped splices, Welded splices shall preferably be used in cases
where the bar diameter exceeds 1% inches. An approved welded
splice shall be defined as one in which the bars are butted and welded
and that will develop in tension at least the yield point stress of the
reinforeing steel used.

Ind 53.20 Plain and reinforced concrete walls and piers. (1) Defi-
nitions. Plain concrete walls shall be defined as concrete walls where
the area of the horizontal reinfovcement is less than 00025 and the
area of the vertical reinforcement is less than 0.0015 times the cross
gectional area of the wall where bars are used and not less than
3 this amount where welded wire fabrie of not less than No. 10
A, 8. & W. gauge is used.

{2) Thickness. The thickness of reinforced concrete beaving walls
shall not be less than & inches for the upper 15 feet of their height,
and for each successive 25 feet downward, the minimum thickness
shall be increased 1 inch.

{a) Reinforced econcrete bearing walls shall have a thickness of not
less than 1725 of the unsupported height or width, whichever is the
shorter.

(b) Exterior basement walls, foundation walls, and party walls of
cither plain or reinforced concrete shall be mot less than 8 inches
thick,

{¢) The limit of thickness and quantity of reinforcement may be
waived when structural analysis shows adequate strength and sta-
bility, if approved by the industrial commission.

(3) Working stresses, The allowable working stresses in rein-
forced concrete bearing walls with minimum reinforcement specified
above shall be 0.25 f'. for walls having a ratio of height to thickness
of 10 or less and shall be reduced proportionally to 0.15 £, for walls
having a ratio of height to thickness of 25. When the reinforcement
in bearing walls is designed, placed, and anchored in position as for
tied columns, the allowable working stresses for tied columns may
be used. The length of wall to be considered effective for each con-
centrated load shall not exceed the width of the bearing plus 4 times
the wall thickness, nor shall it exceed the center to center distance
between loads. The ratio p’c shall not exceed 0.04,

(4) Non-bearing walls. Non-bearing panel and enclosure walls of
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.

Historys 1-2-56; r. and recr. Reglater, August, 1967, No. 20, eff, 9-1-67,
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Ind 53.21 Footings, (1) BENDING MoMENT. The external moment on
any section shall be determined by passing through the section a
vertical plane which extends completely across the footing, and com-
puting the moment of the forces acting over the entire avea of the
footing on one side of said plane.

(2) The greatest hending moment to be used in the design of an
isolated footing shall be the moment computed in the manner just
described at sections located as follows:

1. At the face of the column, pedestal or wall, for footings sup-
porting a concrete column, pedestal or wall.

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

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

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

(b) In one-way reinforced footings, the total tensile reinforcement
at any section shall provide a moment of resistance at least equal to
the bending moment and the reinforcement thus determined shall be
distributed uniformly across the full width of the section.

{¢)} In two-way reinforced footings, the total tensile reinforcement
at any section shall provide a moment of resistance at least equal to
85% of the bending moment.

(d) In two-way square footings, the reinforcement extending in
each direction shall be distributed uniformly across the full width of
the footing.

(e} In two-way rectangular footings, the reinforcement in the
long direction shall be distributed uniformly across the full width of
the footing. In the case of the reinforcement in the short direction,
that portion determined by the following formula shall be uniformly
distributed across a band-width (B) centered with respect to the
center line of the column or pedestal and having a wirldth equal to the
tength of the short side of the footing, The remainder of the rein-
forcement shull be unifermly distributed in the outer portions of the
footing.

Reinforcement in band-width (B) 2
Total reinforcement in short dimension {5+ 1)

In this formula, “S” is the ratio of the long side to the short side
of the footing.

(2) ANCHORACE UF BARS IN FOOTING SLABS. Plain bars in footing
slaba shall be anchored by means of standard hooks. The outer faces
of these hooks and the ends of deformed bars shall not be less than
3 jnches nor more than 6 inches from the face of tha footing,

(3) Surar 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 which is parallel to a corresponding face of the eolumn,
pedestal, or wall and located a distance therefrom equal to the effee-
tive depth for footings on soil, and % the effective depth for footings
. on piles,

(a) Each face of the eritical section as defined above shall be con-
sidered as resisting an external shear equal to the load on an area
bounded by said face of the critical section for shear, 2 diagonal
lines drawn from the column or pedestal corncrs and making 45
degree angles with 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 assumed at the same planes
as those prescribed for bending moment; also at all other vertieal
planes where changes of section or of reinforcement oceur.

{c¢) Computations for shear to be used as a measure of bond shall
be based on the same section and loading as preseribed for bending
moment.

(d) The total tensile reinforcement at any section shall provide a
hond resistance at least equal to the bond requirement as computed
from the following percentages of the external shear at the section:

1. In one-way reinforced footings, 1009,
2. In two-way reinforced footings, 8o0%.

{e) In computing the external shear on any section through a
footing supported on piles, the entire reaction from any pile whose
conter i8 loeated 6 inches or morve outside the section shall be assumed
48 producing shear on the section; the reaction from any pile whose
center i3 located 6 inches or more inside the section shall be assumed
ag producing no shear on the section. For intermediate positions of
the pile center, the portion of the pile reaction to be assumed as
producing shear on the section shall be based on straightline inter-
polation between full value at 6 inches outside the section and zero
value at 6 inches inside the section.

(4) TRANSFER OF STRESS AT BASE OF COLUMN, The stress in the
lonzitudinal reinforeement of a column or pedestal shall be trans-
ferved to its supporting pedestal or footing either by extending the
longitudinal bars into the suppeorting member, or by dowels.

{a} In case the transfer of stress in the reinforcement is accom-
plished by extension of the longitudinal bars, they shall extend into
the supporting member the distance requived to transfer to the con-
crete, by allowable bond stress, their full working value.

(b) In cases where dowels are used, their total sectional area
shall be not less than the sectional area of the longitudinal rein-
forcement in the member from which the stress is being transferred.
In no case shall the number of doweis per niember be less than 4 and
the diamater of the dowels shall not exceed the diameter of the
column bars by more than % inch.

(c) Dowels shall extend up inta the column or pedestal a distance
at least equal to that required for lap of longitudinal ecolumn bars
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and down into the supporting pedestal or footing the distance veguired
to transfer to the eoncrete, by allowable bond stress, the full working
value of the dowel. :

{d) The compressive stress in the concrete at the base of a column
or pedestal shall be considered as being transferved by bearing to
the top of the supporting pedestal or footing. The unit compressive
stress on the loaded area shall not exceed the bearing stress allowable
for the quality of concrete in the supporting member as limited by
the ratio of the loaded area to the supporting area.

(e) In sloped or stepped foolings, the supporting avea for bearing
may be taken as the top horizontal surface of the footing, or as-
sumed as the area of the lower base of the largest frustum of a
pyramid or cone contained wholly within the footing and having for
its upper base the area actually loaded, and having side slopes of
one vertical to 2 horizontal, '

{b) DPEDESTALS AND FOOTINGS (PLAIN CONCRETE). The allowable
compressive unit stress on the gross area of a concentrically loaded
pedestal shall not exceed 0.25f'«. Where thiy stress is exceeded, rein-
forcement shall be provided and the member designed as a reinforced
concrete column, :

(a) The depth and width of a pedestal or footing of plain concrete
shail be such that the tension in the concrete shali not exceed U3 £
and the average shearng stress shall not exceed .02 f'. taken on
sections as prescribed heretotore for reinforced concrete footings,

(6) IPOUTINGS SEPPURTING ROUND COLUMNS. In computing the
stresses in footings which support a round or octagonal concrete
column or pedestal, the *‘face”™ of the column or pedestal shall be
taken as the side of a square having an area cqual tv the area en-
closed within the perimeter of the column or pedestal,

(7) MINIMUM EDGE-TIICKNESS. In veinforced eonciete footings, the
thickness above the reinforcement at the edge shall be not less than
6 inches for footings on soil, nor less than 12 inches for footings
on piles.

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

Ind 53.22 Allowable working stresses. (1) CONCRETE STRENGTIL The
strength of concrete is fixed by the water content as described in
section Ind 53.15 (3). Reinforeed concrete used under this code shall
have a compressive strength of at least 2000# per sq. in. and no
credit shall be given for sirengths in excess of 3000# per sq. in,
unless approved in writing by the industrial ecommission.

(2) Mopupar RaTIo. The modular ratio, n, shall be assumed equal
30,000

10:1:—-—?:—
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( (3} ALLOWABLE UN{T STRESSES IN CONCRETE,
Allowahle unit sitessey
For any
strenpth of For strength of conerete
conerete in| shown below
Deacription accordance| Maxi-
with Seetion| mum jov et — e e
Ind. value
53.15(2) pAi {2 =2000] ['.=2500] I’ c=3000
30,000 psi psi psi
n= — n=1i n=1}3 n=10
[ g
Floxure:
Extreme fiber stresa in
compresaton._ .. _..._._.. fo [T T LN PR #an 15 135
Extreme tiher stress in tonsjon
in pliin enperete foolings. .| T, [T TN e L] Th S
shear: v {as 0 measute of
diagonal tension)
Beama with no web rein-
forcement. . _...__. .. Ve [N | LT PO, 31} 5 9o
Beams with properly designed
web reinforcement__ .., v 112, R — 240 RO 60
Flat alabs at distance d from
cdge of column capital or
drop panebo oo oo | ove | uvanir, W eaa- Al Th HI
Footinga. . ... . ... _._.... v AR T4 Hi T i)
Bond: u
Delormed hars
Topbarg. . oeemeo oo V0 V0070, 245 140 175 210
In 2-way footings
{except top bars) .. __ . __j__._ __ [FTRT N LR 180 ) hET]
. A OTHOr8 e e L o0, 330 200 250 8063
1'lain bara (must he hooked)
Tophars. .. oo, I BT 1 4 Hi ()] 7Aa My
In 2-wuy footings
fexcept top barad. . ____.... POV A s IR 1 <11 A 126 79 an Hi
Allothers_ .. ___.__ . [N g 158 e 1 i
Bearing: {1, ! | !
Walta, Piers, Pilasters and 1 ! I
'edestals ! i i
Onfull area._. oo . ] €. o 0200, [a..... Looaun o 625 150
. On 14 area or fess. . I R ST T A T 1125
Clolumns: [ ! [ | I
( Sen Boetion Ind, 53,19 ! I i 1 :
H | I

(4) ALLOWABLE UNIT STRESSES IN REINFORCEMENT. (a) Tension in
longitundinal steel and web reinforcement :

Structural wrade steel vods _o o ______ f. o= 18,000
Intermediate grade and hard stecl vods (Billet sleed,
vail steel or axle steel) ... .. .. t. = 20,000

{b) Compression in ceduma verticals:
1. Intermediate grade steel vods ... .. ____._ o= [6,6iu
2, Hard grade steel rods (Billet stee), rail steel or

axle steel) ... f. = 20,000
. 3. The symbola and notation used in the above formulas ave de-
fined as follows:
f'.—ultimate compressive sirength of concrete ut ape of 23
days. :
f. —compressive unit stress in extreme fibre of concrete in
flexure or axial compression in concrete in eolumns,
ve.—unit shearing stress in concrete.
. u —bond stress per unit area of surface of bar.
f. —tensile unit stress in reinforcement.

12 -0h
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Ind 5323 Reinforced gypsum concrete. (1) MarsRiaLg, (a) The
term “gypsum” as used in this chapter shall mean calcined gypsum
manufactured from gypsum meeting the requirements of the Ameri-
can Society for Testing Materials’ Standard Specifications for Gyp-
sum C22-25, {American Standard A49.1-1933).

(b) Gypsum concrete shall consist of a mixture of gypsum and
water, with or without wood chips, fiber or other approved aggregate,

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

{(d) Wood chips, shavings, or fiber used in gypsum concrete shall
be dry, soft wood, uniform and clean in appearanca, They shall pass
a l-inch sereen and shali be not more than ¢ inch in thickness.

(e) Steel bar and wire reinforcing shall meet the requirements of
section Ind 53.14 (5).

(2) MivizuM THICKNESS. (a) The minimum thickness of gypsum
concrete in floors and roofs shall be 2 inches except the suspension
system, which shall be not less than 3 inches thick. Hollow precast
gypsum concrete units for roof construction shall be not less than 3
inches thick and the sheil not less than % inch thick.

{b) Preecast gypsum concrete units for floor and roef construction
shall be reinforced and unless the shape or marking of the unit is
such as to insure its baing placed right side up, the reinforeing shall
be symmetrical so that the unit can support its load either side up.

(3) Desien. (a) Reinforced gypsum concrete shall be designed by
methods admitting of rational analysis according to established prin-
ciples of mechanics, to support the loads and withstand the forces
to which it is subject without exceeding the stresses aillowed in this
chapter for the materials thercof exeept as hercinafter provided. The
general assumptions and principles established for :reinforced con-
erete shall also apply to reinforced gypsum concrete insofar ag they
are pertinent,

(b) For precast gypswm structural units which ¢an not be analyzed
in accordance with established principles of mechanics, the safe uni-
formly distributed ecarvying ecapacity shall be taken as 1% of the
total load causing failure in a full size test panel with the load ap-
plied along 2 lines each distant %4 of the ¢lear span from the
support. -

_(c) Reinforeed gypsum concrete shall not be used where exposed
directly to the weather or where subjected to frequent or continucus
wetting.

(4) STRENGTH. (a) Gypsumm concrete shall be classified according
to mixture, and concrete of cach class shall have a minimum strength
in compression as follows:

1. Class 1 Neat (Containing gypsum and wa-

er only) o e 1800 lbs. per sq. in.
2. Class 2 Containing not move than 3% by

weight of wood chips or fiber __1000 lbs. per sq. in.
3. Class 3 Containing not more than 1212% .

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

1-2-56
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(b) The strength of gypsum concrete shall be determined by com-
pressive tests of § cylinders, 6 inches in diameter und 12 inches in
length, from each 25 tons or fraction thereof. The test specimens
shall be dried at a temperature of not less than 70 degrees Fahrenheit
nor more than 100 degrees Fahkrenheit in an atmosphere of not more
than 509 refative humidity., The specimens shall be weighed at
1-day intervals until constant weight is attained. The method of
testing and application of load shall be in accordance with the re-
quirements specified in sections 19 and 20 of Standard Methods of
Making Compression Tests of Concrete, A.S.T. M. C39-39. The average
of the 5 specimens shall not fall below the specified minimum and
in no case shall any specimen show a strength of less than 80% of
the specified minimum,

(5) MobuLus ofF ELASTICITY. (a) In the design of structural mem-
hers of reinforced gypsum concrete the following values shail be used-

for the modulus of elasticity:
1.Class 1 Neat . 1,000,000 Ths, per sq. in.

2, Class 2 Containing not move than 3¢
by weight of wood chips or
fiber o 600,000 1bs. per sq. in.

3. Class 3 Containing not more than
121 % hy weight of wood
chips or fiber - _______ 200,000 ths. per sq. in,

(6) ALLOWABLE STRESSES. (a) In the design of structural members
of reinforced gypsum concrete the stresses in the concrete shall not
exceed the following allowable values:

1. Compressive stress in bending ... ______. hW25f,
2. Axial compressive or heaving stress ... ____________ 0,207,
3. Bond stress (reinforcement anchored) _____ ... ____. . _ 021,
4. Bhearing stress (reinforcenwnt anchored) ... 002f,

5. In this table (f.) indicates the compressive strength of the gyp-
sum conerete ag specified in Seetion (4) (a).

(b) The tensile stresses in reinforcing steel shall be as specified
for reinforced conerete made with Portland cement.

(7) SUSPENSION SYSTEM. In the construction of floors or other
slabs the reinforeing shall consist of wires with continuity through
multiple spans and anchored at the ends. The wires shall be sup-
ported in the top of the slab by the roof or floor heams and shall
be tightly drawn down ag nearly to the hottom of the slab at mid-
span as fire protection requirements will allow. Provision shall be
made in the framing of the end bays of this system for resisting the
forces due to end anchornge of the wires. The wires shall he designed
for a tension in pounds per foot width of slab equal to:

_ wlié 7
8d

in which
wois the total load in tbs, per aq. £t
L ig the clear span in feet
d is the sag of the wires in feel

1-2-3§
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Ind 53.24 Structural steel. (1) MaTtemarn, (a) Structural steel shall
conform o the “Standard Specifications for Structural Steel for
Bridges and Buildings”., (A.S5.T.M. Serial Designation AT-527T).

Note: All are weldlng clectrodes shall conform to the uqulr(mnnh ol
the “Specifications for lron and Steel Ave Welding Fleetrodes™ of the Anueri-
can Welding Society, Fiectrodes shall be suitabte for the positions @nd other
conditiona of intendnd use,

{b) With each container of electrodes, the manufacturer shall fur-
nish instruetions giving recommended voltage and amperage (and
polarity if direet current) for all uses and welding pogitions for
which the electrode is suitable,

(2) CoMBINED STRESSES. ()} Awxial and bending. Members subject
te both axial and bending stresses shall be so proportioned that the

quantity
£.
ot ;. shall not exceed unity, in which

F. = axial unit stress that would be permitted by this section if
axial stress only existed.

F. == bending unit stress that would be permitted hy this section
if bending stress only existed,

f. = axial unit streas (actual) axial stress divided by arvea of
member,

f. = bending unit stress(actual} bending moment divided by

section modulus of member,

(03 Sheny with tension or compression, Rivets, bolts, and welds
subject to shearing and externally applied tensile or compressive
forces shall be so proportioned that the combined unit stress will nnt
oxceed the unit stvess allowed for shear in 4 (a).

(3) EFFECTIVE SPAN LENGTH. () Simple spans. Beams, girders,
and trusszes shall ordinarily be desipned on the basis of simple spaus
whose effective length is equal to the distance between centers of
rravity of the members to which they deliver their end reactions.

(h) Eund restraint. When designed on the assumption of end re-
straint, full or partial, due to continuous, semi-continuous opr canti-
lever action, the beams, girders and trusses, as well ay the sections
of the member to which they connect, shall be designed to earry the
shears and moments so introduced, as well as all other forces, without
exceeding at any point the unit stresses preseribed in 4(a); except
that some non-elastic hut self-limiting deformation of a jut of the
connection may be permitted when this is essential to the avoiduance
of overstressing of a weld.

(4) ALLOWABLE UNIT sTRESSES, All pavts of the structure shall be
so proportioned that the unit stress in pounds per square ineh shall
not exceed the following values except as provided in seetion Ind
53.001.

(@) Structural steel, rivety, bolts und weld metul,
1. TENSION.

a. Structural steel, net section ___. ___________. . 20,000
b. Butt welds, section through throat . _____._.__. 20,000
¢. Rivets, on area based on nominal diameter ..____ 20,000
d. Bolta and other threaded parts, on nominal avea at
voot of thread . ______ . ____ ... _ . . 20,000
1-254

Bullding Code

525




WISCONSIN ADMINISTRATIVE CODE 69

2, COMPRESSION.
Columns, gross section

i
z. For axially loaded eolumns with values 4~
not greater than 120

F
_________________________________ 15,000 — 0,483 =
h. For axially loaded columns (hracing amid other
secondary members) with values of 1; greater
than 120
(for main members, see B (h))
e e e 18,000
{ _
U (g e00
in whieh { i3 the unbraced length of the column,
and ¢ is the corresponding radius of gyrvation of
the section, both in inches.
e. Plate girder stiffeners, gross section .. _.____ ._ 20,060
d. Webs of rolled sections at toe of fillet
(Crippling, see 10 ()Y oo . 24,000
e, Butt welds—Section through throat (crushing) _. 20,000

3. BENDING.

a. Tension on extreme fibers of rolled sections, plate

givders, and built-up members ______________ 20,006
b, Compression on extreme fibers of rolled sections,

plate girders, and built up members.

With 1= not in excess of 600 ... 20,000
With -%“—é—in excessof 600 __________________.___ 12,000,000
{d
bt

in which { is the unsuppotted length and d the depth, of the member;
b is the width, and t the thickness, of its compression flunge; all in
inches; except that I shall be taken as twice the length of the com-
pression flange of a cantilever heam not fully stayed at its outer end
against translation or rotution. .

e, Stress on extreme fibers of pins . ___ . _________ 30,000

f. Fiber stresses in butt welds, due to bending shall not exceed the
values prescribed for tension and compression, respectively.

g. Fully continuous beams and givders may be proportioned for
negative moments which are maximum at interior points of support,
at a unit bending stress 209 higher than above stated; provided
that the section modulus used over supports shall not he less than
that required for the maximum positive moments in the same beam or
girder, and provided that the compression flanpe shall be regarded
as unsupported from the support fo the point of contraflexure.

h. For columns proportioned for combined axial and bending
stresses, the maximum unit bending stress Fb, Sect. (2) (a) may be
taken at 24,000 pounds per square inch, when this stress is induced
by the gravity loading of fully or partially restrained beams framing
into the columns,

1234
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4. SHEARING.

a. Rivets _____ . ___ - 15,000
b. Pins, and turned boits in reamed or
drilled holes ..o 15,000
¢. Unfinished bolts . ________ . ___._.. 160,000
d, Webs of beams and plate girders,
gross section . ____ 13,000

e. Weld Metal
1. on section through throat of fillet
weld, or on faying surface avea of

plug or slot weld —_____________ 13,600
2., on section through throat of butt
weld . 13,000

(Stress in a ftillet weld shall be
considered as shear on the throat,
for any direction of applied stress,
Neither plug nor slot welds shall
be assigned any valueg in resist-
ance to stresses other than shear.)

3. BEARING. Double  Single
Shear  Sheav
a Rivets __ . .. 40,000 32,000
b. Turned bolts in reamed or drilled holes ...~ 40,000 32,000
Unfinished bolts _________ . ____ . ________. 25,000 20,000

e, Pins _____ . ___ 32,000

Contact Area
e, Milled Stiffeners and Other Milled Surfaces 30,000

f. Fitted stiffeners ___. . ____ 27,000
g. Expansion rollers and rockers (Pounds per
linear inchy ________ . 600
in which d is diameter of roller or rucker in
inches.

(5) SLENDERNESS gATIC. () The ratio of unbraced length to least
. . i . .
radius of gyration = for compression members and for tension mem-

heryg other than rods shall not excecd:

1. For main compression members oo _______ 120
2. For bracing and other secondary members in compression 200
3. For main tension members ___ o __. 240
4. For bracing and other secondary nrembers in tension ._____ 300

(b) The slenderness of a main compression member may execed
120, but not 200, provided that it is not ordinarily subjeet to shock
or vibratory loads and provided that its unit stress under full design
loading shall not exceed the following fraction of that stipulated

)
under 4 (a) for its actual ratio e

!
L6 — 5501

(6) DerrH nratio. (a) Simple spans. The depth of beams and
girders in floors shall be not less than 1/24 of the span, and where
subject to shocks or vibrations not less than 1/20. If members of less
depth are used, the unit stress in bending shall be decreased in the
same ratio as the depth is decreased from above recommended.

1-2-54

Building Codes

&5 77




WISCONSIN ADMINISTRATIVE CODE 71

(b} The depth of roof purling shall not be less than 1/30 of the
span except in the case of corrugated sheeting roofs, with a slope of
not less than 4% in 12, .

(c) Beams and girders supporting plastered ceilings shali be so
proportioned that the maximum live Ioad deflection will not exceed
1/360 of the span.

(7) MINIMUM THICKNESS OF MATERIAL. () General, The minimum
thicknesses required for protection against crippling, buckling, and
shear are prescribed in paragraphs (b) and (¢} of this scetion and
in paragraph (b) of (10), respectively. Those stipulations assume
that the material is straight and true as ereeted within the limits
prescribed in (13), and is not veduced by corrosion.

1. No further stipulations as to minimum thickness shall apply to
steelwork expased to conditions no more seriously corroding than an
indoor atmosphere controlled for human comfosrt, suhjeet always to
the requirements of 12 (a).

2, The following stipulations (a) and (b) as to minimum thickness
shall apply to exterior steelwork enclosed in a nou-impervious enve-
lope or exposed to frequent rain or snow, and to interior steelwork
subject to atmospheric exposure more eorrosive than that mentioned
in the preceding paragraph,

(a) Columns, studs, lintels, girders and beams; exterior trusses,
exterior bracing members; %4 inech minimum.

(b} Purlins, girts, trusses and bracing members sheltered from
direct exposure to rain and snow; vy inch minimum.

(¢) The controlling thickness of rolled shapes, for the purposes of
stipulations (a) and (b), shall be taken as the mean thickness of
their flanges, regardless of web thickness.

3. Steelwork exposed to industrial fumes or vapor shall be given
special protection, either by increasing the thickness of the material
or by effective protection,

(a) Projecting elements under compression. Projecting elements of
members subjected to axial compression or compression due to bending
shall have ratios of width to thickness not greater than the following:

1. Single angle struts; 12,

2. Double angle struts, angles or plates projeeting from givders,
columns or other compression members; compression flanges of
heams; stiffenera on plate girders; flanges or stems of tees; 16.

3. The width of plates shall be taken from the free edge to the first
row of vivets or welds; the width of legs of angles, channels and
zeed, and of stems of tees, shall be taken as the full nominal dimen-
sion; the width of flanges of beams and tees shall be taken as 2
the full nominal width, The thickness of & sloping fange shall be
measured halfway between a free edge and the corresponding face
of the web,

4. When a projecting element exceeds the width-to-thicknesa ratio
prescribed in the preceding paragraph, but would conform to same
and would satisfy the stress requirements with a portion of its
width considered as removed, the member will be considered ac-
ceptable without the actual removal of the excess width.

1-2-5¢
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(c) Compression members. 1. In compression members, the unsup-
ported width of web, cover or diaphragm plates between the nearest
lines of rivets or welds, or between the roots of the flanges in rase of
rolled sections, shall not exceed 40 times the thickness.

2, When the unsupported width exceeds this limit, but a portion of
its width no greater than 40 times the thickness would satisfy the
stress vequirements, the member will be considered accepiable,

3. The unsupported width of cover plates perforated with a sue-
cession of access holes, only the least net width across holes being
assuined available to resist compression, may exceed 40, but shall not
exceed 50 times the thickness.

{8) CONNECTIONS., (&) Mininutm eonnections, Connections carvying
calculated stresses, except for lacing, sag bars, and girts, shall be
designed for not less than 10,000 pounds, if welded; or if riveted ov
bolted, shall have no fewer than 2 rivets or 2 bolts.

(b) Unvestrained members. Fxcept as otherwise indicated by the
designer, all connections of beams, girders, or trusses shall be de-
signed as flexible, and may ovdinarily he proportioned for the reaction
shear only. If, however, the eccentricity of the connection is cxeessive,
provision shail be made for the resulting moment.

1. Flexible beam connections shall permit the ends of the beam to
rotate sufficiently te accommodate its dellection by providing for-a
hovizontal displacement of the top flange as determined as follows:

e = 007d if the beam is designed for full uniform load and for
live load deflection not exceeding 1/360th of the span (6a);

or
fL if the beam is designed for full uniform load

¢ = 3,625,000 producing the unit stress £ at mid-span;

where
e = the herizontal displacement between the top and bottom of
the beam at its end, in inches,
f = the flexural unit stress in the beam at mid-span; p.s.i.
d = the depth of the beam, in inches

L. = the span of the beam, in fect,

(9) WeLbs. (a) Type of welds, Butt, fillet, plug or slot welds, or
a eombination of these types, may be used in making joints and join-
g component parts.

(b) Qualification of weld deteils. The detaila of all joints (in-
cluding for butt welds, the groove form, root face, voot spacing ete,)
to be employed under this crder without qualification shall comply
with all of the requirements for joints which ave accepted without
qualificntion test by the industrial commission, No joint form not
included in the foregoing shall be employed until it shall have been
yualified to the satisfaction of the industrial commission.

Note: It will be the policy of the Imlustrial comwission to spprove of
weld details, processes and mzthods conforming to the requivrenicnts of the
standard code for Arc and Gas Welding in Building Construction of the
American Welding Soclety,

(2) Operator quelifications, All welding shull be done by skilled
workmen who shall give satisfactory proof of their skill and ability
with process to be used on the proposed work,

~2-56
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(d}) Quulifiectivns und inspection requireinents for welding opera-
tions und operators, 1, The state building code provides that the in-
Austrial commission shall determine necessary data, tests and other
evidence required to prove the merits of matervials, methods of con-
atruction and devices used in the construction, alteration and equip-
nient of buildings or structures, and furthey, in connection with weld-
ing, requires such work to be done by skilled welders who must give
satisfuctory proof of their skill and ability.

2. In conformance with these provisions, the following regulations
are adopted and promulgated to apply to all welding operations on
buildings and structures coming within the scope of the state building
code.

3. All welding operators employed as such in executive work cov-
cred by the Wiscomsin stute building code shall be previously
nualified by tests as prescribed herein. These qualification tests shall
be performed under the supervision of an approved testing laboratory
or commercial testing engineer who will certify to the industrial
commission that the operator has passed the persevibed qualifieation
tests.

4, The industrial commission shall issue, to any operator who hus
suecessfully passed the prescribed .qualification tests, it certifieate
hearing the operator’s name, address and signature, and the vecord of -
the extent of his successlul qualification testing, This certificate shall
remain in force for ome year provided the operator is engaged in
welding without an interruption of morve thuap 3 consecutive months’
duration, in which latter ¢ase the certificate shall automatically be-
come void, The renewanl of a certificate shall he granted only upon
successful completion of new qualification tests.

5. The procedure for qualification of welding operators shall be as
specified in appendix D of the Code for Ave and Gas Welding in
Building Construction, latest edition, as published by the American
Welding Society. This consists essentially of tests for the making of
hoth groove and fillet welds in 4 positions each. One test is required
for each position for fillet welds, and for groove welds one test for
evach position in material up to and including % inch thick shall be
made in material % inch thick, exccept that if the construction in-
volves welding of material over 31 ineh thick one test weld shall be
made for each position in material of the maximum thickness to he
used, but need not excced one inch in thickness, if a test weld is made
in the maximum or one inch thickness, no test weld is necessary in
the % inch thickness,

6. All welding shall be subject to examination by a competent
inspector approved by the industrial commission, who shall certify
to the industrial commission that all welding has been completed in
aceordance with the approved plans and specifications and with the
jrovision of the Wisconsin state building code. The methods and pro-
cedures of such inspection shall be in accordance with the provisions
of Section 5 of the Code for Are and Gas Welding in Building Con-
struction, latest edition, as published by the American Welding
Society.

7. The form SB-13A “Certificate of Competency—WELIER" is
issued pursuant to Ind 63.24 (9) (e).
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(10) PLATE GIRDERS AND RULLED BEAMS, (o) Proportioning, Riveted
and welded plate givders, cover-plated beams, and volled heams shall
in general be proportioned by the moment of inertia or gross section.
No deduction shall be made for standard shop ov field rivet holes in
either flange, except that in special cases where the reduction of the
area of either flange by such rivet holes, exceeds 15% of the gross
flange area, the excess shall he deducted. If such members contain
other holes, as for holts, pins, countersunk rivets, or plug or slot
welds, the full deduction for such holes shall be made. The dedue-
tions thug applicable to either flange shall be made also for the oppo-
site flange if the corresponding holes ave there present.

(b) Web. Plate girder webs shall have a thickness of not less
than 1/170 of the unsupported distance between flanges.

(c) Flanges. The thickness of outstanding partz of flanges shall
conform to the requirements of 7(c),

1. Each flange of welded plate girders should in general consist of a
single plate rather than 2 or more plates superimposed. The single
plate may comprise a series of shorter plates, laid end to end and
butt welded at their junctions.

3. Unstiffened cover plates on viveted girders shall not exceed more
than 16 times the thickness of the thinnest outside plate beyond the
outer row of rivets connecting them to the angles. The total cross-
sectional avea of cover plates of riveted pirders shall not exceed
0<% of the total flange avea.

3. If the girder is subjected to substantial fluctuations in loading,
stiffeners, lateral plates or other appurtenant materinl shall not be
welded to the tension flange, except at points where the maximum
Hange stress is less than half the atlowable.

(d) Flange development., Rivets and welds connecting flange to
web, or cover plates to flange, shall be proportioned to resist the
maximum horizontal shear at the plane in question, resulting from
the bending forces on the girder. Additionally, rivets and welds con-
necting flange to web shall be proportioned to transmit any loads
applied directly to the flange.

(e) Stiffeners. Bearving stiffeners shall be placed in pairs on the
webs of plate girders at unframed ends and at points of concentrated
loads, Such stiffeners shall have a clese bearing against the loaded
Hlanges, and shall extend as closely as possible to the edge of the
Aange plates or flange angles, They shall be designed as colummns
subject to the provigion of 4(a); assuming the column section to
comprise the pair of stiffeners and a centrally located strip of the
web equal to not move than 25 times its thickness at intevior stiffeneis
or a strip equal to not more than 12 times its thickness when the
stiffeners are located at the end of the web, The column length shall
be taken as not less than % of the length of the stiffeners in com-

l
puting the ratio T Only that portion of the stiffener outside of

the angle fillet or the flange-to-web welds shall be considered effective
in bearing, Angle bearing stiffeners shall not be crimiped.
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h
If T s equal to or greater than 70, intermediate stitTeners shait be
required at all points where v exceeds

L

t
the clear depth between flanwes, in inches.
the thickness of the web, in inches.
the greatest unit shear in the panel, in pounds per square
inch, under any condition of complete or partial loading.
The clear distance bhetween intermediate stiffencrs, when
stiffeners are required by the foregoing, shall not exceed
84 inches or that given by the formula

11,000 ¢
d =7 —  where
Vv
d = the clear distance between stiffeners, in inches.

I

i. Intermediate stiffeners may be applied in paivs, one on each side
of the web, or if preferred, may alternate on opposite side of the web.
2. Intermediate angle stiffeners may bhe crimped over the flange
angles, Intermediate stiffencrs employed to stay the web plate against
buckling, and not for the transfor of concentrated loads from flange
to web, shall be of a section not less than that required by the formula

I. = 0.00000016 HY, in which
H = Total depth of web.
I, = Moment of inertia of the stilfeners ov stitffener (figured

with a common axis at the centerline of web for stiffeners
in pairs and with the axis at the interface hetween stiffener
and web for single stiffeners).

3. Rivets connecting stiffeners to the girder web shall be spuced not
over 8 times their diamater, or more closely if so required in order
to transmit the stress due to concentrated loads.

(f) Horicontal forces. The flanges of plate girders supporting
cranes or other moving loads shall be proportioned to resist the hori-
zontal forces produced by such loads.

{7) Web crippling of heams, Rolled heams shall he so proportioned
that the compressive stress at the web toe of the fillets, resulting
from concentrated loads not supported by bearing stiffeners, shall not
exceed the value of 24,000 pounds per square inch allowed in 4{a).
The governing formulas shall be
R

t (N + 2k)
IR

t (N + k)

For interior loads = not over 24,000

For end reactions = not over 24,000

where
R = concentrated interior load or end reaction in pounds.
t = thickness of web, in inches.
N == length of hearing, in inches.
k == ilistance from ouler face of flange to web toe of fillet, in
inches,

1256
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(11} CoLUMN BASES. (a) Loads. Proper provision shall be mude to
transfer the column loads, and moments if any, to the footings and
foundations. ‘

(b) Alignment, Column bases shall be set level and to corrvect ele-
vation with full bearing on the masonry.

(¢c) Finishing., Column bases shail be finished to accord with the
following requirements:

1. Rolled steel bearing plates, 2 inches or less in thickness, may be
used without planing, provided a satisfactory contact bearing is
obtained; volled stee]l bearing plates, over 2 inches but not over 4
inches in thickness, may be straightened by pressing; cr, il presses
are not available, by planing on all bearing surfaces, to obtair a satis-
factory contact bearing; roiled steel bearing plates, over 4 inches in
thickness, shall be planed.on all bearing surfaces (except as noted
under 3).

2. Column bases other than rolled steel beaving plates shall he
planed on all bearing surfaces (except as noted under 3).

3. The bottom surfaces of bearing plates and column bases which
rest on masonry foundations and are grouted to insure full bearing
contact need not be planed.

4. Anchor Bolts. Anchov bolts shall be of sufieient size and number
to develop the computed stress.

(12) SHOU PAINTING. (1)} Shep coal. After inspection and approval
and before leaving the shop, all steel work shall be thoroughly cleaned,
by effective means, of all loose mill secale, rust, spatter, slag or flux
deposit, oil, dirt and other foreign matter. Except where encased in
concrete, and excepting edges and surface ureas adjacent to edces,
to be field welded, all steel work shail be given one coat of approved
metal protection, applied thoroughly and evenly and well worked into
the joints and other open spaces. All puint shall be applied to dry
surfaces.

(b) Iitccessible purts, Purts inaccessible after assembly shall be
given 2 couts of shop paint, preferably of different colors.

(¢) Contact surfaces. Contact surfaces shall be cleaned, by effective
means, before assenmbly, but not painted.

(d) Finished surfaces. Machine-finished surfaces shall be protected
against corresion by a suitable coating.

(e) Surfaces to be field welded, Surfaces which are to be wolded
after crection shall, where practicable, not receive a shop cout of
paint. If painted, sueh paint shall be removed before fleld welding,
for a distance of at least 6 inches on either side of the joint.

(13) EsecTiON. {a) Bracing. The frame of all steel skeleton build-
ings shall be carried up true and plumb, and temporary bracing
shall be introduced wherever necessary to take eare of all joads to
which the structure may be subjected, including erection equipment,
and the operation of same, Siich bracing shall be left in place as long
as may be required for safety.

1-i4-58
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(b} Bolting up. As erection progresses, the work ghall be securely
bolted up or welded to take care of all dead load, wind and erection
stresses.

{¢) Erection sfresses. Wherever piles of material, erection equip-
ment or other loads ave earried duving ervection, proper provision
shall be made to take care of stresses vesulting from the same,

{(d) Alignment. No riveting or welding shall be done until the
structure has been properly aligned,

{e) Riveting. Rivets driven in the field shall be heated and driven
with the same cave as those driven in the shop.

(£} Twrned bolts. Holes Tor turncd bolts to be inscrted in the field
shall be reamed in the field.

{(g) Field paiméing. All field rivets and bolts, also ail serious abtru-
sions to the shop coat, shall be spot painted with the material used
for the shop coat, or an equivalent, and ail mud and other firmiy
attached and objectionable foreign matepials shall he vemoved, before
general field painting.

1. Responsibility for this touch-up awd cleaning, as well as for
general field painting, shall be alloeated in accovdance with accepted
local practices and this allocation shall be set forth explicitly in the
contract.

(14) LIGH?T GAUGE STEEL STRUCTURAL MEMRERS. () Scepe. The re-
quirements of this section shall apply to the design of structural
members formed of sheet or strip steel less than 3/16 inch thick and
used for lnad carrying purposes in buildings and structures within the
scope of this code. All such structural members shall be capable of
supporting all vequired loads without excceding the allowable unit
stresses specified in this seetion aund shall be designed in accordance
with recoznized enginecrving practice.

(b) Material. 1. Steel shall conform to the specifications of the
American Society for Testing Materials for Light Gauge Structural
Quality Flat Rolled Carbon Steel Serial Designation A-245 and A-246,
The terms C, B and A usetl horein to dosignate prades of steel refer
to the grades provided by those A.8.T.)M. specifications.

2. Steel of higher strength than is covered by the above mentioned
A 8T M. specifications may be used at the unit stresses, hervein speci-
fied for “other grades” of steel provided the design is based upon the
minimum properties of those grades of steel as guaranteed by the
manufacturer. When requested by the industivial commission, the
manufacturer shall furnish cectified data showing the properties of
such grades of steel,

(¢} Basic design stresses. Allowable worlking stress. 1. Tension on
the net seetion of tension members, and tension and compression, fn,
on the extreme fibers of flexural members shall not exceed the values
spe:.iﬁed in the following table except as otherwise provided in this
section.

1-2-5§
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\ﬁ“ﬁi?um wALiowné:le

f Stecl o oint arking Stress

Grade o Pounds Per 5y, In. | Pounds Per 8q. In.
33,000 18,000
30.000 16500
25,000 13,500

Other Grades Allowable Stress  Minimum Yield Point Divided by 1.86

2, Compression on unstiffened elements. Compression f., in pounds
per square inch on flat unstiffened elements, shall not exceed the
values in accordance with the following formula:

a. For w/t not greater than 12, f. = f»
b. For w/t greater than 12 but not over 30

fo = [1.67 £, — 5330} — (1/18) (f. — B150) w/t
¢, For w/t over 3¢ but not over 60

fo = 12,600 — 148.5 (w/t)

In the above formula w/t = Ratie of flat width to thickness of an
element.

3. Allowable web shear.

a. The maximum average web shear stress, v, in pounds per square
inch on the gross area of a flat web shall not cxceed the values in
accordance with the following formula:

64 000,000
VS Ty
In the ahove formula
t = web thickness
h = clear distance between flanges
f. = allowable working stress as specified in (¢).

with 2 maximum of 2/3 f..

. Where the web consists of 2 or more sheets, cach sheet shall
be considered as a separate member carryinT its share of the stress.
If, in such cases, the sheets are joined together by continuous welds
or by rows of spot welds parailel to the flanges, “h” shall be the
vertical distance between the rows of welds or between a row of
welds and the flange, whichever is the greater, (rather than the
distance between flanges) provided the longitudinal spacing of welds
along each row of welds does not exceed h/3.

(i) Maximum slenderness ratio. 1. The maximum zllowable ratio

N of unsupported length, L, to radius of gyvation, r, of compression
members shall be as follows:

a. Columns, and other primary compression members —..__._ 120
b. Load-bearing studs oo el 160
¢. Secondary members o e — 200

nl{[usi'?rys 1-2-66: er. {93{d)3{7.) Register, Octoher, 1157, No. 2%, eff.

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

1-2-56
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jolsts, Any steel member sujtable for supporting floors and roofs he-
tween the main supporting girders, trusses, beams, or walls when
used as hereinafter stipulated shatl be known as a “steel jfoist”. Such
steel joists may be made of hot or cold formed sections, strip or sheet
steel, riveted or welded together, or by expanding.

(2) LiMITS OF 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 with 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 80 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 members shall
be designed in accordance with the requirements of section Ind 53.24.

(3) MaTertars. All steel used shall conform to the “Standard Spee-
ifications for Steel for Bridges and Buildings” (A.S.T.M. Serial
Designation: A7-39). A1l steel joists shall receive one coat of asphalt
base paint applied by dipping or spraying, or an equivalent protective
coverinz, 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 stress in chord members
and diagonals of the joist shall not excced these given in section Ind
53.24, for main members. The tensile stress shall not exceed 18000
pounds per square inch in any member., The minimum shear to be
used in designing the web members at any point in an open web steel
joist shall not be less than 509 of the required maximum end re-
action for such steel joist.

(a) A solid web steel joist shall be designed as a beam in accord-
ance with the requirements of section Ind 53.24, except that the basic
workinz 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 flanzes of solid web steel joists may be considered as
being stayed laterally when the deck or top slab over the steel joists
complies with the provisions of section Ind 63.25 (7).

{e} All joints and connections of an open web steel joist shall be
capable of withstanding a load at least 3 times the designed load and
shall be sufficiently rugged to resist the stresses incident to transpor-
tation and erection when handled in a reasonable manner.

(d) All elements of an open web joist shall have their lines of
center of gravity meet at a point if practicable; if not, stresses aris-
ing from eccentricity shall be included with other stresses in designing
these elements,

(¢) Ends of steel joists shall be designed to resist the bending
produced by 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 reinforeed concrete supports and at
least 234 inches on steel supports. Every third steel joist on conevete

1-2-56
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or masonry supports shall be anchored thereto with an anchor equiva-
lent to a 3% inch round. The ends of all steel joists supported on
masonry walls shall be bedded in mortar. All steel joists supported
on steel beams shall be secured thereto with an ancher made of not
less than a 3/16 inch bar fastened over the flanges of the supporting
beams.

(a) During the construction peried, care shall be exercised to pre-
vent excessive concentrated or moving loads, The construction con-
tractor shall provide for adequate distribution of such louds so that
the carrying capacity of any steel joist is not excerded during that
period. When erected and bridged, the total concentrated load on any
one steel joist shall not exceed 800 pounds and in the case of open
web steel joists, such concentrated load shall not he imposed between
panel points.

(6) BRIDGING. As soon as steel joists have been ereeted, bridging
shall be instatled between them before the application of construction
loads. This bridging shall be adequate to safely support the top
chords or flanges against lateral movement during the construction
period and shall hold the steel joists in a vertical plane passing
through the bearings. The stecel joists at the ends of panels shall be
braced laterally by anchors or ties at each line of bridging. If diago-
nal bridging is used in which all diagonal members will rvesist only
tension, they shall not be less than 3/16 inch rod, and these diazonuls
shall be supplemented by a continuous strut adequateiy attached to
the top chords or flanges of all steel joists so bridwed. This top stirut
shall be equivalent as a strut to a '3 inch vound steel bar. If diagonal
members are used which ave eapable of resisting both tension and
compression, the top strut may be omitted. In case hridging in the
form of horizontally placed beam or ungle sections is provided, it
must be so connected to the steel joists that it will support the top
chords or flanges against lateral movement and hold the steel joists
in a vertical plane, Fourteen gauge wire dingonals shall be used to
secure the bottom chords ov flanges at cuach line of bridging of this
type. Wire may be omitted when bridging which restrains both top
and bottom chords ov flanges is used. When the spacing of steel joists
exceeds 30 inches on centers in roofs, sag rods may he used in lieu
of any of the above types of bridging. Rows of bridging shull be not
more than 7 feet apart, or more than T feet from supports.

(7} DECKS AND TOP SLABS. Decks oy top slabs over steel joists may
be of concrete or gypsum poured on metal lath centering attached
to the top chords or flanges of steel joists as required elsewhere in
this section or on removable centering provided the top chords or
flanges of the steel joists ave properly staved by the eoncrete oy
gypsum slab. Other equally suitabie permanent centering may be
used, provided it is substantially attached to the top chords or flunges
as required elsewhere in this section and provided these attachments
(or the centering itself) are securely anchored into the concrete or
gypsum slab, Precast econcrete or precast gypsum slabs when secuvely
attached to the top chords or flanzes and anchored thereto aund
hrought to a firm bearving, wood decks as stipulated below, and cor-
rugated or other steel roof decks securely anchored to the top chords
or flanges muy be used over steel joists. Any attachment or pair of
attachments when applied shall be capable of staying the top chord
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or flange lateraily in both directions and in the case of open web

- steel joists, shall be spaced not farther apurt than the panel point
apacing. Decks or top slabs over steel joisis shall not be assumed to
catry any part of the compression stress in the steel joist.

(a) Flat wood decks of single thickness of one inch nominal mate-
rial shall not have a span of nwore than 20 inches for Jloors, or 30

’ inches for roofs. All such decks shail be securely fastened to the wouod
nailer strips.

(b) Poured structural slaby of concrete, gypsum ov other similar
material shall not be less thun 2 inches thick. They shall be poured
upon * inch ribbed metal lath weighing not less thun 4 pounds per
squale yard for spans not exceeding 21 inches and upon 3 inch rib
lath weighing not less than 4.5 pounds per squarve yard for spans not
uxceeding 30 inches. Other material equally suitable as a form or
centering for casting concrete or gypsum slabs may be used in place
of rib lath. Rib lath or other centering which vemains in place shall
be substantially attached to the top chord ovr flunge of euch steel
joist at intervals of not over 8 inches. Such slabs shall be reinforeed
with mesh or rods, in addition to the rib lath, except that when slabs
are to be covered with a wood strip top floor, the rib lath or centering
may, if adequate, serve also as the reinforeement. .

{¢) Any material used as centering for the top stab shall be in-
stalled s0 as not to exert un undue lateral pull on the top chords or
Aunges of the steel joists.

tion and erection of steel for buildings and structures under section
Ind 53.24 shall apply to wrought iron, except that the following
stresses in pounds per square inch shall not be exceeded:

I Ind 53.26 Wrought iron. (1) The requirements for design, fabrica-

(a) Tension on net seetion ... ____________ . _. 12,000
(b) Compression, on short lengths or where lateral deflee-

tion is prevented _ . ___ . ______ . ___________ 10,000
un wross section of columns
I
12,000 — 600 ——
1
in which L = length in inches
r = radius of gyration in inches
(e} Bending, On extreme fibres if lateral defleetion is pre-
vented e 12,000

(2) Wrought iron shall conform to the Standard Specifications for
whined Wrought Ivon Plates, Serial Designation A42-18,

Ind 53.27 Cast iron. (1} The foliowing unit stresses in pounds per
sqquare inch shall not be exceeded in cust iron:

’ {(a) Tension on net section _____________________________ f
(b) Compression, on short lengths or where lateral deflee-
tion is prevented _________ . _____ o . 10,000

on gross section of colunming
L
10,000 — 40 _‘1_

in which L length in inches
radiug of gyration in inches

. ‘.
. 1-goph
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{¢) Tension in the extreme fibre if lateral deflection is pre-
verbed o 3,000
{2) The material and workmanship of cast iron members shall be
equal in all respects to that described in the American Society for
Testing Materials Specifications for Gray-Iron Castings, Sevial Des-
ignation A48-29,

(3} All columns resting on, or supporting, other columns shall have
their ends machine 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 all buildings and
structures or parts thereof, shall conform to the minimum standards
under this section.

(a) All members shall be se framed, anchored, tied and braced
together as to develop the maximum 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) All wood structural members shall be of sufficient quality, size
and strength, as to carry their imposed loads safely and without ex-
ceeding the allowable working stresses as specified in this section.

(c) The requirements stated are 2 minimum standard and apply
primarily to conventional types of construction.

(d) The substitution of materials other than those called for in the
code will be permitted when shown by an approved authority to he
equal to or better than those specified. -

(e} Workmanship in fabrication, preparation, installation, joining
of wood members and the conneetors and mechanieal devices for the
fastening thereof, shall conform throughout to good engineeving
practice.

{f) Where wood is used in parts of a building or structure habitu-
ally exposed to moisture, ample ventilation or sufficient preservative
treatment, or both, shall be provided.

(2) Allowable working stresses. In the design of wood structural
members and the construction of structures of wood, the following
unit sfresses in pounds per square inch shall not be exceeded.

{a) Stresses that exeeed those given in the following table for the
lowest grade of any speeics ghall be used only when the higher grade
of that species is identified by the grade mark or a certificate of
inspection issued by a recognized lumber grading or inspection ageney.
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ALLOWABLE WORKING STRESSES FOR WOOD

e

Rpecies

Comunercial Grade

ASH,
WHITE

{ Girade
f Grade
I Grade
{ Grade
{ Grade

-
=y
2
<
R R

BEECH

= { Grade
= f {irade
f Grade
f Grade

—
-3
=
=
(1T}

BIRCH

[ Grade
I Grade
§ Grade
f Grade

-
w
=3
=l

1Mt h4h

1450

CHESTNUT

f Grade
1200 = { Grade
1075 # c Grade

1450

LR

CYPRESS,
S0UTHERN

1700 = { Grade
1300 74 Grade
1450 = ¢ Girade
1200 # ¢ Grade

DOUGTLAS
FIR—
COAST
REGION

Daense Selevt Structurat

Seleet Structural
1500 { Industrial
1204 { Industrial

Dense Select Strurtural
Select Structural

Dense Conslruciion
Construstion

Standard

(I S T - 1 S S Sy

Do |

1

]
RS
-B&N

e

¥

(_.;.G-«Hl
e

Tfhklchh-

‘
i

%%%w,bk?%'kﬁﬁ'

e e e e
(o333

b
P
b |
I

Rules Under
Which Graded

Allowable Unit Stresses in Pounds Per Squure Inch

Nativnal Hardwood
Lumber Arsociation

Nutienal Hardwood
Lumber Association

Nationul Hardwood
Lamiber Associstion

Natiunut Hardwoud
Lurmbar Association

Nativual Hardwood
Lunibwr Axsuciation

Wit Coust Lumber
Inspeciion Burcau

Tenaion and Compregsion | Compression
Extreme Maximum |[Perpendiculur, Paralled
Fiber in Horizantal to to
Bending Shear tirain Cirain

130 1,550
136 1,400
139 Lo
110 1,06
114 3l 50
136 1.575%
tio Pt 1.475
[ B1H 1,225,
t1u 1,u50

130

130

130 30
110
1,304 i 110
[N T TR 110 427

130 | 1,275
1.150 130 325 : 1,025
1. 3ir
! LU
1.850 120 1.400
1,700 120 1,300
1,350 120 1,100
1,100 95 a1
1,950 120 1l | 1,001t
1,700 ' 120 375 1,400
E, 600 120 ; 1o on3uu
1.850 120 BN ! 1. k00
1,100 [ KB : won

Modulus

[
Elanticity

1. A0 Qo

00, GOn

AWM, D
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L2040, O
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ALLOWABLE WORKING STRESSES FOR WOOD—Continued

4]

/

Allowable Unit Stresses in Pounds Per Square Inch
1tuleg Under Tension and Compression | Compress; ot WMeodo
Sphecies Conunercial Grade Which Graded Estreme Maximum l’erpo%diculur I'Jr;limm M“{f“l‘“
Fiber in Horizontal to 10 Filasticity
Bending Shear Gruin Girain )

DOUGLAX Dense Seleet Structural B&s 1,950 120 410 1,406
FIR— Select Structurul B&S 1,760 120 475 1,3C0
COAST Dense Construction BL&S 1,660 120 410 1,100
REGION - Construction n&s 1,350 120 50 Q)

Continued
Dense Silect Siructural F&T 1,950 124 110 1.500
Select. Struetural P&T 1,700 120 375 1.400
Dense Construction I" & T 1,350 120 410 1,300
Construction P&T 1,160 120 350

DOULGAS Select Struetural J&T Western Pine 1,950 130 110 1,600, 000
FIR— Structural Jaa Asworetution 1,700 90 360 1,804 000
INLAND Commeon Struetural J&r 1,300 H5 A 1. 504, D0)
REGION Seject Struetural & T e 110 1,604 Hou

Structural 1" & T e O 60 1,504,000

Common Structur:al &7 . . 340 1. 500, 0464
ELM, ROCK 2150 = f Grad. ERCO Natiomal Hardwond 1,950

1304 = [ Grad. J &P RBAE | Lunder Asensiution 1,700

1700 = I Grad. J & PB&S 1,550 Eod0 oo

1450 = J & P-BAN 1,300

1550 = o pET v

1450 = ¢ Grade & T . . ¢

1200 = ¢ Grade P&t o . - :

GUM, 1706 = 1 Grade J& VP Nutional Hurdwood 1.550 | .
BLACK & 1450 = [ Grade J & I" BAS | Lumibwr Association 1.4 1.2 HE 0o
RED 1200 = f Gradt: TP LR 1,100 ‘

1075 = ¢ Grade r&eT 0 Ll - 3 |

HEMLOCK. Select Struciural J & P-B&S | Naorthern Hemlock & 1,200 h
EASTERN Prime Stractural &I Hlardwood Manu- t, 141 1.1 aami

Common Structural Jar [ turers Amsn, 1,0 (e
Utility Structural J& | Han ; ‘
Select Rtruetural & . | |
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Speciex

H FML()(‘I\
WEST
COAST

HICKORY

LARCH

MADLLE.
HARD

Wll]Tl‘.

PINE, _
NORWAY

M

ALLOWABLE WORKING STRESSES FOR WOOD—Continued

Commereial Grade

ltiuu # { Select leuuuml
1450 = { No. l
1100 = { No,
Nu 1 lh-mlmk Timbers
2150 = [(:md.
900 = [ Grade
I I)lJ = [ Girade
= e {irady
= ¢ Grade
= ¢ Grade

Hv-h-t t \lrur tural
Strueiural
Common Struetural
Select Structyra)
Struciural
Common Structural

T Griede-

2150 =

L1900 = { (frade-
170 = { Grade
1459 = [ Grade-
1566 = « Grade
14504 = ¢ Grade
1200 = o+ Grade
2150 = { Grude
1940 = [ Grade
1700 = { (rad-
1450 = [ Grade
1300 = { Cirsede
1325 = ¢ Grade
1200 7 ¢ Grade
1075 = ¢ Grade

I'rime Siructural
Common Structural

1Ttikitv Straetural

K

J&
J & I-IaR
J& P
I"& T
J & p-R&S
J & P-Bas
J & PoREs
Iw 't
P&t
P&T

J&?
J&
J &
&y
r& T
P& T

.l &1

J& A
J & P-Bas
-R&R

B&s
R
R&s

Iules Under
Which Graded

Wist Coast Burean
of Lumber Grades &
Inspection

National Hurdwood
Lumber Assocition

Wiestern Pine
Asgocinlion

Niatlanal Hardwood
Lutnber Aspociation

Latnsher Association

Northern Hemlook &
Hirdwood Manu-
furniirees Aosn.

Nutional Hurdwood

Allowable Uinit Stresses in Pounds er "aqu.n-f- Inch

Tension a—rnnc.{“ Compris t
Fxireme Muxinmumin  |Perpendicular
Fibwr in Horizonial 10
Bending ‘:hudr (irain

Lase | w0
1300 au
L.URY R0
1030 e |
{.700 134 650
1.050 134 o
1950 1ac
1,500 v
1,3K) | 310]
1,451 130 PR
1,700 130 .
1,550 130 L5l
1,300 110 PR
7 130
131 a3
130
114
110
1010 i
1.0u0 | Rk

X5 |

(,umprmsmn
Faralivi

1 (ll]lj
975
i

1. OUI)

1. ’)’)h
JIETET
t =

Erall
1400
10
1.2Cu

1,575
1.300
1.200
L.57F
1.:300
L.200

| IS
1,475
l.:!..’...
1,025
1,400
| ILT
1. (iT'.

1. -wu
1250
1075
Q50
S50
3.200
1.075
497h

Modulua
of
Elustivity

1,400,000

1, Ry 0y
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ALLOWABLE WORKING STRESSES FOR WOOD—Continued

Species

PINE,
SOUTHERN

Commercial Grade

Dense Structura) 46 KD
Dense Structural 72 KD
Dense Structural 65 XD
Dense Structural 58 KD
No. 1 Dense KD

No. 1 KD

No. 2 Dense KD

No. 2 KD

Dense Siructural b6
Dense Structural 72
Dense Structursl 65
Dense Structural 5%

No. 1 Dense

No. 1

No. 2 Dense

No. 2

Dense Structural 86
Dense Structural 72
Dense Structural 65
Dense Structural 58

No. 1 Dense St

No. 1 &R

No. 2 SR

Dense Structursl 56
Dense Structurul 72
Dense Structural 60
Denge Structural ok
Mo, 1 Dense SR
No. 1 5R

No. 2 Dense SR
No, 2 5R

Industrial 86 KD
Industrial 72 K{>
Industrial 65 KD
Industrial 48 KD

2 thick only
27 thick only
2 thick enly
27 thick only
2 thick enly
27 thick only
27 thick only
2" thick only
27 thick unly
2 thick only
27 thick only
2 thick only
2 thick only
27 thick only
2" thick only
27 thick only
47 & 4% thick
47 & 4 thick
377 & 47 thirk
37 & 47 thick
A7 & 4% thick
377 & 47 thick
3 & 4% thick
B & 47 thick
o7 thick & up
5 thick & up
i thick & ap
5 thick & up
5 thick & up
+” thick & up
57 thick & up
S thick & up
17, PL{ & 14 thiek
L0 & 10 thick
1 04" & 114 thick

ftules Under

Allowable Unit Stresses in Pounds Per Syuare Inch

17, 1H" & 149" thick!

! Tension and Compreasion
Which Graded Extreme Maximum |Perpendiculat|
Fiber in Horizontal 1o
Bending Shear Grain
Southern Pine 2,700 150 410
Inapertion Burcau 2,250 135 410
2,000 120 410
1.850 110 410
1,850 120 110
1,600 120 350
1,660 l 114 ! 410
1.350 1ne 350
2,600 I 130 i 410
2500 126 ! 110
1.800 , 110 410
1,606 ! 95 410
1.500 i 110 110
1.330 P 16 350
1,260 . 85 410
1.160 ; 95 t a50
2,600 135 410
2100 ‘ 120 11y
1, 806G 10 410
1,660 495 410
Southern Pine 1,600 110 410
Inapection Bureau 1,350 110 350
1,250 95 410
1,100 95 350
2,150 135 410
1,800 120 110
1,600 110 410
1,450 95 110
1,450 110 410
1,250 110 350
1,250 95 410
1,100 95 350
2,350 150 350
2,000 135 350
1.860 120 350
1,600 114, ' 350

Compression
Purallel
to
Grain

1,250

Modulus
of
Elasticity

L.760, 000

1.760, 000

98
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ALLOWABLE WORKING STRESSES FOR WOOD (Continued)
Allowahle Unit Stresses in Pounds Per Siuare Inch
Rulis L'nder Tension and {lompression | Compressivn Modulus
Rpperics Uommereisl Grade Which Graded Exireme Maximurn |Perpendicular Paralled of
Fitwr in Horizontxl to 1o Flasticity
Bending Shear Grain Cirain
PINE, Induntrial 56 KD 17, 14{% & 13" thick| Southern Pine 1,350 1lo 1. 0w
SOUTHERN | Industrial K6 14, 11" & 1157 thirk| Inspection Bureau 2,250 135 1,700
—Cuontinued | Induatrial 72 17, 134" & 114" thick 1560 120 1.400
Industrial 45 17, 130" & 115" thick 1,600 110 1,200 1,760,000
Industrial 17, 1307 & 187 thick 1.340 a5 1. E0L
Industrial S0 17, 14" & 114" thirk 1. tow i ROt
RED CEDAR, | Steuctural Wast Const Lumbir- | 1ot T ) w0 | 1,000,000
WESTERN men's Assn. 1-1 41
REDWOGOD Donse Structusal JE P B&S Calitoenia Redwood 10y 290 1800 T
Heart Stroetural J&I'B &S Assoriition 850 .0 ol 1.uC 1,2¢0, 000
Dense Structural r&T S 1,500
Heart Structural P&T . . 1,008
SIPRUCE, 1450 = [ Strueturat J&I Northeistern Lum- 1,300 ’ Itl(l 950
EASTERN 1300 = [ Seruetural Ja& bt M firen. Asmn. 1.150 AhH 270 ®ih 1, 246b goU
1200 & f Structural J & 1.050 ®3 - &L

ABRREVIATIONS: J & 1
Ba&s

—Jaiat und Plunk
--Beawns snd Stringers
© - Ponts and Timbuers

KD - Kiln Dricd

ShH--

treas Hatd

LF - Light Framing
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88 INDUSTRIAL COMMISSION

(3) Exterior walls. Walls shall be designed to carry safely not
less than the designated wind load (see chapter on Working Stresses)
acting inwardly or outwardly combined with the dead load and one-
half the full live load, or dead and full live load, whichever is the
greater.

(a) Anchorage shall be provided to resist safely the vertieal lifting
forces (see 1.) and to prevent any sliding or overturning. This shall
include not only anchorage to the foundation, but also anchorage of
the roof to the walls. Proper tying of the walls at the corners shall
be required.

1. 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 24 of the dead load is acting to resist the vertical foree.

(b} Ledger or ribbon boards used to support joists shall bhe not
less than 1 hy 4 inches nominal, shall be reeessed into the studs, and
securely nailed with not less than 2 tenpenny nails to esch stud,
The ends of joists adjeining studs shall be securely spiked to the studs.

(¢) In bearing walls and partitions no stud shall be cut move than
14 its depth to receive piping and duct work, If wore depth is
required, the partition studs shall be increased accordingly.

(4) Interior partitions. Walls shall be designed to carvy salely the
full dead and live Joads.

(a) In stud construction the bearing partitions shall be provided
af the top with double plates, each at least 2 inches (nominal) thick
and of same width as the stud. When the joists ave placed directly
above each stud, a single top plate may be used. If properly fire
stopped, studs may run through the floor and rest on girders or on
partition plates.

{b) Partitions not resting upon girders, or of which the studs do
not rest on partition plates below, shall have sole plates of dimen-
sions not less than that of the studs.

{c) Partitions unsupported by walls shall be supported on givders
or 2 or move joists, or on sole plates if placed at an angle to the joists.

(d) Non-bearing partitions of stud construetion shall be provided
with at least one 2 inch plate on top and bottom of same width as
stud or be otherwise properly fire stopped at floor lines.

{e) Angles at corners where stud walls vr partitions mewet shall b
framed solid so no lath ean extend from oune room to anolher,

(f) Openings in stud partitions and walls shall be framed around
with double studs at each side and double headers across the top
resting on the short stud at each end. The double header shall be
placed on edge and shall be trussed above for all openings over 4
feet in width, or where more than 2 studs ave cut away.

(g) Wood lath, furring or framing shall be placed not loss than 2
inches from any chimmney and not less than 4 inches Irom the back
of any fireplace.

(5) Floors supported on wooden frumework, When enelosing walls
are of wood, each joist, beam, and girder in the wall shall be securely
spiked or anchored to the wall construetion so as to stay in place and
to resist safely all lifts and inward and outward pressures as pre-
scribed in this code.

1-2-58
Huilding Code
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WISCONSIN ADMINISTRATIVE CODE R

(a) Girders shall be anchored to the walls and fastened to each
other where they intersect or abut to resist safely an outward foree
aqual to the wind pressure,

(b) Floor joists framing into the side of wood girders shall he sup-
ported on metal joist hangers or on a hearing strip ov ledger hoard
an the side of the givders. Size of ledger shall be at least 2 hy 4
inches. The notch in the end of the joist shall he not more than 1
nf the joist depth, .

(¢) The ends of joists, whether resting upon girders or bearing
partitions or abutted against the girders, shall he securely tied to the
girders or to each other so as to resist safely an oulward thrust on
the walls equal to the required wind pressure, or spreading action on
the roof, whichever is the greater.

(d} The top or bottom edges of joists may be notched in the outer
it of the length not to exceed 'u of the joist depth. Notching the
top or bottom edge of joists will not be permitted in the middle half
of the length of any joist.

{e) Header joists over 6 feet long, and tail joists over 12 feet long,
shall he hung in approved stivrup irons or joist hangers.

(f} Joists under bearing partitions and running parallel thereto
shall be multiple, welt spiked, or separated by solid bridging not more
than 16 inches on centers to permit the passage of pipes.

{g) Wood cross bridging shall be placed between joists if the span
is over 8 feet, The distance between lines of bridging or hetween
bridging and bearing shall not exceed 8 feet. Wood cross bridging
properly fitted and securely nailed to joists shall be not less than 3
square inches in cross sectional arvea,

(h) Metal cross bridging of equal ov greater strength may be used
in place of the wood cross bridging.

(i) Solid bridging extending the full heirht of the joist shall be
placed between floor joists which cross bearing partitions. Solid
bridging shall be placed letween joists at the edge of Rooring where
the attic space is only partinlly covered.

(6) Fire stopping. Firve stops shall be provided at all intersections
of interior and exterior walls with floors, ceilings and roof in such
manner ag to effectively eut off communication by five through hollow
concealed spaces and prevent both vertical and horizontal drafts.

(a) Furred walls shall have fire stopping placed immediately above
and below the junction of any floor construction with the walls, or
shall be fire stopped the full depth of the joist.

{b) All spaces between chimneys and wood framing shall be solidly
titled with incombustible material at floor levels.

(e} All fire stopping as required in this section shall be not less
than 2 inches in thickness and not less in width than the enclosed
space within the partition except as provided for chimneys.

(7) Floors supported on masoury walls, Every girder and beam
which enters, or rests on, a musonry wall shall have a bheaving of
at least 4 inches thereon.

(a) Wood members entering masonry party or fre walls shall be
separated from the opposite side uf the wall and [rom heams entering
the opposite side of the wall by 4 inches of masonry. The ends of the
Jjoists, beams and girders shall be splayed vr Hrecut to a bevel of not
less than 3 inches in their depth.

1-2-04
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! INDUSTRIAL COMMISSION

{b) Where girdera and beams enter masonry they shall be pro-
vided with wall plates, boxes or anchors of an approved self-releasing
type so arranged as to leave an air space of not less than !4 inch at
sides and ends ¢f member. The ends of girders shall not be sealed in;
provided, that where ends of timbers ave pressure treated with ereo-
sote or other approved preservative, they may be sealed in.

{e) Anchors for each tier of joists more than 5 feet ahove grade
shall be provided where they enter masonry walls, and alse where
they arve parallel to masonry walls. Such anchors shalil be % inch by
1Y% inch iron, or equal, not less than 20 inches long, fitted with a
% inch by 6 inch pin at the wall 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 wall. Such anchors shall in
all cases oceur on the opposite ends of the same run of joists, and
where the length of joists is less than the distance acress 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 run parallel to the wall, and shall be fastened to the ends of
joists below the neutral axis.

(8) Wooden trusses and built-up members. Wood trusses and similar
framing shall have ail joints accurately cut and fitted together so
that each bearing is true and drawn tightly to full bearing.

(a) All wood trusses shail be securely fastened to the supports and
each truss shall be secured in position laterally by braeing the top
and bottom chords at points not more than 25 feet apart.

(b) All girders and beams built up of strips, hoards or dimension
lumber shall be fastened together hy glueing, nailing, spiking or
bolting in a manner to develop the full strength of the parts. The
stiffness of all members, and the strength of all joints, splices and
laps, shall be fully developed.

(9) Posts and columns, Wood posts, when used in hasements, shall
hear on a cement base which shall extend not less than 3 inches above
the finish floor. The base shall bear directly on the post footing.

L
(a) Short columns or posts ave those having an —I—.ratio of 10 or less
C

in which L = unsupported length in inches and d the least side in
inches,
{b) Safe load for short columns may be obtained by the formula
P
a=8
in which% represents the working stress for the column and 8 repre-

sents the safe unit compressive stress parallel to the grain given
in the table of working stresses.
{¢) Safe load for long columns of square or rectangular shape may
be obtained by the formula:
0.3E

=(3)
AT \d
Where E i3 the modulus of elasticity as given in the talble on work-
P
ing stresses, The \'aluel—caloulated by thiz formula shall in no case
exceed S,

1-2-56
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(10) Structural glued laminated lumber.

~

‘ .

(a} The term “structural glued laminated lumber” as used herein refers only to those glued laminated structural
members in which the grain of all laminations of a member is approximately parallel.

(b) The follow.ng allowable unit stresses shall be used in design of structural glued laminated members.

ALLOWABLE UNIT STRESSES FOR STRUCTURAL GLUED LAMINATED LUMBER

Spuecivs und Combinations of Lumber Grades

Quier Laminations

CGirude

DOUGLAS FIR,

COAST REGION
Select Structural
Dense Construction
Dense Construction
Select Scructyral
Select Structural
Seleet Structural
Construction
Standard

PINE,
SOUTHERN

Ne. 1

B & B Dense
B&B

No. 1

Na. 2 Dense
No. 2 Dense
No. 2

Numlbnr
Each Ride

15 of totul

Al

/14 of total
(ine

IO of torzal

Onee

All

All

All

1714 of tolal :

One
1/5 of total
All

1/14 of totad
An

Reglster, August, 1957, No, 200 eft, 4

The Modulus of Slasticity (B0 i b "
Allowable stresses are for nurmad conditions of Juad and dey conditions of use,

Histeory: 1-2-56; am. (%); (9) (a

Inner Laminations

Extrime I-'ir}a in
Boending "

Grade

Construction

Dense Construetion
C*unstruction
Construction
S1andard

Standuard
Constraviion
Suandard

2.6k
2,400
2

W pepids o oseaare e s

Luminations

(11

2
i3
5
=
I
L.
a2
2

2,001

2,40

1,500 LDy
20 | 2 Gon
2o 1 2 TG00
2o L2 qon
280 i 2500
A b1 ! BHI I
RV 24600
B, iy | 2200

15 ur e

GOy
)

weder condinions of ase,

Yo o9y (D) (D e, Rewister, June. 19546, Noo b Cff. T=1-060 10 (2 and recr.
1-57.

_ E
4]
Allowabie LTnit Stresses in Founds Per Square Inch 8
‘Tension IMaralld] to Compression Parallel to Z
irain "t Srain e Comprea- &
e | e sion per- -
Laminations Laminaticns pendicular Z
et T - Temes e eemege e——— to Grain
4o l4 1i ur mwre 4teld 15 of mure et >
RS - —_—— R B ———— - [}
-
—
—t
®ouut 2, 2,00y 415 w7
2,600 2.2 2,800 EsH] —
2.1 1, 4o 2 kH 455 o
2 G0 JRRITHT T 315 =
2,100 § L Runt 1,940 415 ~
BT 1.%00 ol 340 -
2 i 1.8 1,900 340 =3
2000 2100 1.m00 1.900 390 —
<
=
2 Gt RaEHTT] 2,100 2100 EE o
2 G RaEHET) A0 2 0 450 )
HU0 2600 E 2,000 ARG ]
BT 5] LN E 2, 38D _
1My 2600 K I3 140 -
2 24Hy 2, 600 1. 4,0 1ot
3. 2ne P HITH 1. 800 2.0n0 B0
1
(2 and oo (1u), -

i
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Chapter Ind 54
FACTORIES, OFFICE AND MERCANTILE BUILDINGS

il 54.0081  Reops fnd LIv  Trap doors and  fluar
el 5401 Congtrurtion, height openings
and allowable aren Ind 511 Lighting
Fiwl S0 Number and loeation of 130 BRI ¥ Sanitivey eonipment
ity Ind 34.138 Lsotution of hazanis
Ind 54.03 Type of exiis Ind &4,11 Standplpes and fre ex-
Il 5404 Total width tingulshers
Ind 5405 Capacty of builidings Pl G115 Aulomatie sprinkiers
Ennd 54,06 T5xit doors Il 534,16 Fire alarm
Ind 54,07 Passngeways Pl 50,17 Floor 1na:l =izns
Ind SLos [Snclosure of stairwnys Ined 5 LR Signs idicating nundwer
and shutty of persons .
Ind 5L08 Opening to roof Tl S0 E0 No smaoking signs

Ind 54,001 Scope, This classification includes all factories and work-
shaps (including all places where manual fabor is employed}, office
buildings, telegraph and tclephone offices, mercantile cstablishments
where commodities are bought or sold, taverns, warehouses, raitroad
stations, exhibition buildings, and places wheve not more than 100
persons assemble for vecreation, entertainment, worship, or dining

purposes,

Ind 54.01 Counstruction, height and allowable area, (1) Buildings in
this classification shall be of the type of construction, and shall not
exceed the number of stories as specified in this scetion. The floor
area of any such building shall not exceed that permitted for the
corresponding type of construction and number of storjes,

Maximum Floor Areas (Hq. Ft.}

Types of Number of en Building Fronts on
Conatruction Storles
3 or more
1 Street 2 Streels Streets
Fire-Renistive No Restrictions
6000 9000 12000
Miil Construction 10040 15000 18000
1ROGO 12000 20000
20000 25000 10000
. Aatoriea.. oo ooLo..o 6000 2000 12000
Qrdinary Constructlon. _..| 2 and 3 stories...... TH00 11000 16000
1 8tOPY. o miauan 12000 15000 20000
R 2 OFis i 5000 6000 1000
Frame Construetion. . .__| T atory. ... ... _. 1000 12060 14000

(2) When the entire building is protected by an approved automautic
sprinkler system, the above arcas may be increased 6624%. In one
story mill-constructed buildings provided with approved automatic
sprinklers and in one story buildings of ordinary construction, whose

1-2~00
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94 INDUSTRIAL COMMISSION

contents are incombustible, and whose floors, roofs and structural
framing are of incombustible material, there shall be ne area
restriction. © ‘

(3) No building shall be limited in area when divided into sections
which do not exceed the maximum aveas tabulated in this section, Such
division walls sha'l have not less than a 4-hour fire-resistive rating as
specified in section Ind 51.05 and shall cxtend at least 3 feet above
the roof uniess the roof is of fire-resistive construction., All openings
in such walls shall be protected with fire-resistive doors as spoecified
for special occupaney separation except. that such deors may normaily
remain open if held in that position by fusible links.

Ind 54.02 Number and location of exits. (1) Every building and
every story thercof shall have at least 2 exits, with the following
exceptions:

(a) First and second story storage rooms not over 3000 square
feet in area.

(b) The second story of a 2 story building, provided such story
is used only for offices; is net over 3000 square feet in area; and has
a stairway enclosed with 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-.

plerced except for the entrance and exit doors.

(2) Additional exits shall be provided so that no part of any factory
or mercantile building having contents which are liable to burn with
extreme rapidity or from which 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 where approved sprinklers are provided
throughout the building, a further inecrease to 150 feet will be per-
mitted. All of the above distances are to be measured along publie
passageways and aisles.

(3) Exits in all buildings of this classification shall be so located
and distributed so as to afford the best possible egress.

Ind 54,03 Type of exits, {1) At least one-half of the exits above
required shail be stairways as specified in sections Ind 51.16-Ind 51.18.
The other exits shall be either stairways or horizontal exits as speci-
fied in section Ind 51.19, or fire escapes as specified in section Ind
51.20, No fire escape, however, will be accepted as a required exit
on any building moere than 5 stories or 55 feet in height. In a 2 story
building, an ocutside wooden stairway may be used as an exit.

{2) Every building which will accommodate more than 50 persons
above the second story shall have at least 2 stairways.

(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 stairways
as to construction, enclosures, width, landing and lighting, and shall
be surfaced with an approved non-slip material. Handrails shall not be
required where the slope of the ramp is less than one foot in 10 feet.

Ind 51.04 Total width. (1) In a building not provided with horizontal
exits, the total width of stairways shall be not less than the following:

(a) In ordinary or frame buildings, 60 inches per 100 persons; if
sprinklered, 40 inches per 100 persons.

1-2-58
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WISCONSIN ADMINISTRATIVE CODE 95

(b) In fire-resistive and mill buildings:

Flre- Flre-
reaistive | resistive Mill
Sprink« not Mill not
ored Sprink- Sprink- Sprink-
ered ered wered
......... 30 &0 40 60 in, per 100 persons on 2nd floer
plus 16 25 2v X0 in. per 100 persons on 3rd fleor
plus 12 20 16 + in. per {00 persons on 4th Aoor
plus 9 15 12 18 in per 100 perdons on Sth Aoor
plus [ 10 8 12 in. per 100 persons on Bth fioor
plus ] [i] i ] in. per 100 pursons on Tth foor
plus 0 [ o 0 in, per 100 persons oo 8th and
above
but in no case shall such total widih be less than
I 30 I 50 | 10 I 60 I in.r{,mr 100 persons on any one
oLr.

{2) Standavd fire escapes (section Ind 51.20) may be substituted for

stairways to the extent of not more then % of the required total
width, subject to the provision of s2ction Ind 54.02.

(3) If horizontal exits (section Ind 51.19), are provided for any floor,
the number of persons accommodated on such {lcor may be increased
at the rate of 100 persons for each 40 inches of width of such exits,

provided such inerease shall not excced 100% of the number of per-. -~

sons accommodated by the stairways. ye

Example: As examples of calculations under this section ‘where the
same number of persons are to be accommodated on each fAoor, the
following table shows the number accommodated by 2 stairways of
minimum width (each 44 inches wide) :

{(a) Frame and ordinary buildings, 147 persons total, above frst
story; if sprinkleved, 220 persouns.

{b) Fire-resistive and mill buildings:

Fire- Fire-
resistive | resistive Mill Mill not
Height of bullding Sprink= not Sprink- Sprink-
vred Sprink- lered ered
leced
Catories.._ ... ... 299 113 220 147 Persons on each Roor
A stories. ... ... 193 1T 147 98 Persona on vach Roor
4 stories 154 92 116 77 Persons on each floor
b stories 133 &0 100 7 P'eraung on each fluor
6 stories 122 73 92 61 Peraons en each floor
More than & siories _ . ur 70 U [ Fersons en each floor

(4) Where one minimum stairway and one “A” fire escape are
provided, take 3% of the above numbers; subjcet to the limitations of
section Ind 54.02,

Ind 54.05 Capacity of buildings. (1) In calculating the aggregate
width of exits, the capacity of the buildings shall be established as
follows:

{a) Stores, first floor and basement ___._ .. _ 30 sq. ft. per person
(b) Stores, second floor and above __________ () I u
(¢} Dining Rooms, Cafes, Taverns, ete. ____ . e v w “
(d) Places of Seated Assemblage __________ T “
(e) Warehouses . __________ . ________ 300 4 @ w “

(f) Factories and Offices

1~k
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96 INDUSTRIAL COMMISSION

{2) The above figures ave based on the net area of each occupied
space., Where dining rooms, cafes, dance halls and places of seuted
assemblage accommodate more than 100 persons, see scction Ind
55.01,

(3) In other occupancics not specified above, the capacity shall be
determined by the actual number of persons liable to he accommeodated
therein and no greater number of persons will be permitted therein.

Ind 54.06 Exit doors. (1) Every door which serves as an exit from
a reom accommodating more than 10 persons, or which is an exit
from a public passageway or stairway shall be a standard exit door
as specified in section Ind 51.15, except that such exit door neced not
swing outward if it accominodates less than 25 persons, is not located
at the foot of a stairway, or is not more than 4 risers above the
outside grade.

(2) Every exit doorway from cach floor, other than the principal
entrance on the first floor, shall be indicated by an approved illumi-
nated sign over the door bearing the word EXIT or QUT in plain
letters not less than 5 inches in height.

Ind 54.07 Passageways. Where there is not direct access to outside
exit doors, safe and continuous passageways, aisles or corridors Jead-
ing directly to every exit shall be maintained at all times on all flzors
of all buildings. Every passageway, aisle or corridor shall conform
in width to the rule for width of stairways as specified in section Ind
54.04. Widths shall be measured in the elear, at thair narrowest points
produced by any projection, radiator, pipe or other ohjeet and the
required width shall be maintained clear and unobstructerd at all times.

Ind 54.08 Enclosure of stairways and shafts. (1) All stajrwavs.
ramps and elevator shafts in buildings 3 or more stories in height.
including landings shall be enclosed as follows:

(a) Fire-resistive buildings, not less than 2-hour fire-resistive con-
struction as specified in section Ind 51.05,

(b) Mill constructed buildings, not less than 2-hour fire-resistive
construction as specified in section Ind 51.05.

(¢} Ovdinary constructed buildings, not lass than one-hour fire-
resistive eonstruction as specified in section Ind 51.05.

(d} Frame constructed buildings, not less than one-hour fire-
resistive construction as specified in section Ind 51.05.

(2) All doors opening into such enclosures shall be as speeified in
section Ind 61.09, and all windows shall be of wire glass and metal
frames and sash.

(3) Erception: dMonumental stairs leading from the street floor to
the second floor or to a basement used for commercial purposes nced
not be enclosed, provided they are effectively cut off at the second
floor (and basement) by partitions having firc-resistance as specified
above.

. Note: Elevators and Elevator Enclosurest For reyuircements govern-
ing the ingtatlation and overation of cievators, atd the ennsirusetion and
protection of elevator shaftways see the elevator code issued Ly the
industrial commission, which code applics to nll publie buildinga and
placea of employment.
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Ind 54.09 Opening te roef. 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 consistz of a scuttle
in the roof, the opening shall be not less than 20 by 30 inches and
there shall be a permanent ladder or stairway leading thereto.

Ind 51.10 Trap doors and {loor openings. Every opening through any
floor or through any roof uscd by the public or by employes shall be
puarded by a substantial enclosure or rail not less than 3 feet 6 inches
high., Floor openings in buildings of more than 2 stories, unless en-
closed with fire-resistive enclosures as specified in section Ind 54.08
shall he protected by fire-resistive doors as specified in section Ind
51.09.

Ind 54.11 Lighting. (1) Al stairways, five escapes and exits and the
passageways leading thereto when used at night shall be properly
illuminated to faeilitate cgress. The intensity of illumination shall
be not less than 2 5 foot candles.

(2} All gas jets or gas lights in factories or workshops where com-
hustible material is used, shall be properly enclosed by globes or wire
cages, or otherwise properly guarded.

Ind 54.12 Sanitary equipment. (1) Toilet facilities shall be provided
and maintained in connection with every publie building and place of
employment under this classification.

(2} In all public buildings under this classification, separate toilet
rooms shall be provided for males and females, except as in section
Ind 52 51 and as otherwise provided hercunder.

(3) In public places where stimulating drinks, such as beer, wines
and other alecholic beverages, are served for consumption on the
premises, except in dining rooms, restaurants and similar places
where the serving of drinks is only ineidental to the regular food
serviee, and where no public bar is provided, toilet fixtures shail be
provided in conneetion with the area served, for the sex (or sexes)
served, as follows:

{a) One water-closet for every 40 females, or fraction;

(b) One water-closet for evory 75 males, or fraction, and

(1) Where there ave more than 25 males acconunodated there shall
be one urinal for every 50 males, or fraction thereof, in excess of 25.

(5) The numbers indicated above refer to the number of persons
that can be accommodated at the same time and shall be determined
on the basis specified in section Ind 54.05.

(6) In toilet rooms used by males, all water-closets shall have an
elongated bowl or projecting lip and open front self-rising seat with-
out cover, In toilet rooms used by females, all water-closets shall have
open front seat, without cover. All urinals shall be of the type and
construetion as specified in section Ind 52.G0,

(7) In public occupancies other than those where stimulating drinks
{as defined above) are served for consumpticn on the premises, one
water-closet of the type described above shall be provided in connee-
tion therewith for each sex accommodated. Except that a small mer-
cantile establishment where normally net more than 25 patrons are
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expected to be on the premises st the same time, necd have in con-
neetion therewith only one toilet room to accommodate both the
public and employes.

() Toilets in places of employment, Sece section Ind 2203 of the
general orders on sanitation following this section,

(b) General requirements. For general toilet voom requirements in
regard to location, construction, ventilation, fixtures, ete., see sections
Ind 52.50 to Ind 52,64, inclusive,

{8) Where toilet rooms used by males and females adjoin, the walls
between such toilet rooms, if of studding with lath and plaster, the
lath shall be of metal.

{9) Drinking water. Sufficient pure drinking water piped from
mains, or in sanitary containers, shall be provided in connection with
every public building under this classification. Drinking fountains
separate from other fixtures and constructed as provided in the state
ptumbing code, or individual drinking cups of a type approved by
the state board of health, shall be provided, except in places where
food or drink is served and in publie buildings where normally not
more than 26 patrons are expected to be on the premises at the same
time. Drinking fountains shall not be placed in toilet rooms.

(a) For drinking water requirements in places of employment sec
section Ind 22.17 of the gencrai orders on sanitation following this
section. Sce also section 146.07 which prohibits the use of comimon
drinking cups.

(10) Washing facilities. In every public building and in every place
of employment, except as provided in section Ind 22,138, wash bowls
shall be provided in conncction with toilet rooms, one for cvery 2
water-closets or uvinals, ovr fraction. Clean individual cloth ox paper
towels and soap shall be provided in connection with every lavatory
installation, The installation of a towel for common use, or the use
of any common towel is not permissible.

See also sections Ind 22.13 to Ind 22.15, inclusive.

Note: The following scet'ons, Ind 22.0%, Imd 22,00 Tl 2014, Tnel 22015,
Ind 22,17, and Ind 22,18 are taken from the gencral orders on sanitatjon
issued by the industrial commisslon. For further requirements on sanitation,
«ee that publication,

Ind 22,03 Number of closets and urvinals, (1) In every place of
employment, whether heretofore or hereafter constructed, one water-
closet shall be provided for every 20 persons, or fraction thercof, of
either sex.

(2) In addition thereto, where more than 10 males are employved,
one urinal shall be provided for every 40 males, or fraction thereof.
Where not more than 10 males are employed, either a urinal shall be
provided or the water-closet shail have an elongated bowl and self-
rising seat,

(3) The requirements in subscetions (1) and (2} shall be computed
on the basis of the maximum number of employees on any one shift.

(4) Tn all new installations, only individual urinals shall he used.
Such individual urinals shall be of poveelain, vitreous china, or stain-

" less steel, set into the floor, the floor graded to the urinal, and shall
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he equipped with an effective automatic tank or valve ar o satisfactory
foot operating flushing device. ’

(5} ANl water-closets hereafter installed shall be of the individual
type having elongated howls and open front seats.

Ind 22,13 Lavatories; location. Washing facilities shall be provided
in or adjacent to every toilet room. Tn new installations, there shall
he at least one lavatory for every 5 fixtures {(clozets and urinals),
or fraction.

Crosx reference—sen seetiop Ind 22011 for additional requirements for
places of employment.

See section Ind 22,14 on material from which luvatovies shall b nedde
and for allowable types of instaibations,

Note: One lavatory fop cvery 2 or 3 ofixtues 2 is recmnmendied,

tnd 22.14 Washing facilities for places of industrizl employnient,
(1) Lavarorirs. (a) There shall be at least one lavatory supplied
with hot and cold water provided for every 10 employees or fraction
in the following places of cmployment:

L. In all places of employment where lead, arsenie, or other poison-
ous or injurious materials are handled by the employees.

2. In all places of emplovment where food is prepared or many-
factured.

3. In all other places of employment where the employees’ hands
become dirty or greasy,

{(h) Wash rooms shall be constructed aceording to the requirements
for toilet rooms,

{¢) Twenty inches of trough wash sink, or of the «lze of a eiveular
wash fountain shall he considered the equivalent of one lavatory. The
trough wash sink or eiyeulur wash fountain shall not be equipped
with a plug or other stopper. Each lavatory and cach 20t inches of
trough wash sink shall be equipped with either a faucet or spray
pipe, so connected as to supply water of the desired temperature,

{(d) All lavatories shall he wmade of poreelain, enameled ivon, or
other similar impervious material. :

¢2) Suowens, Shewer facilities shall be provided in accordance
with the following requirements:

{a) In places of employment where poisonous ov ireitating male-
rials which penetrate the clothing are hundled at least one shower
shall be provided fov every 10 employees or fraction who handle ov
come in contact with such materials,

(b} In glue factories, tanneries, foundries, mines, amd other places
of employment where materials which penetrate the clothing ave
handled at least one shower for every 20 such employees, av fraction,
shall be provided.

(f:) Showers shall be provided with hol amd cold water and be
equipped with a hot and cold regulating valve. The regulating deviee
or valve shall be p{aiuly marked and shall be so located that the valve
van be operated without standing under the shower. Supply or feed
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pipes to showers shall be placed overhead or protected to avoid the
possibility of a person coming in contact with the hot water pipes.

(d) Each shower room or compartment shalt be constructed of
material impervious {o moisture, and the floor undey cach shower head
shall be of such construetion, or be provided with a suitable sanitary
device, so as to prevent slipping.

{3) Soar. For all hand washing facilities in places of employment,
an adequate cuantity of bland, non-irritating, non-ahrasive soap
which shall effectively cleanse the skin shall he provided,

Ind 22.15 Towels, In all pluces of employment, the use of towels
in common is prohibited. Where hand washing facilities are requived.
individual eloth towels, magazine type voll cloth towels, or paper
towels shall be furnished by the employer. Electric hand dryers muy
be uzed if approved by the industrial commission.

Ind 22.17 Drinking water. (1) Every place of employment shall be
supplied with sufficient pure drinking water and the faucets or outlets
for the same shall be placed convenient to the employvees, but not in
toilet rooms. Common drinking cups are prohibited. Sanitary drinking
fountains shall be installed or individual cups shall be provided by
the employers. '

Cross reference—=See the state plunibing code for renuired construction of
sanitary drinking fountains,

(2) Where running water is not available, a covered drinking water
container equipped with a fauect ov bubbler shall bhe provided. The
container shall be cleaned and sterilized at frequent intervals and
kept in a sanitary condition and in good repair.

Ind 22.18 Rest rooms. (1) Rest rooms shall be provided in all places
where 5 or more women are employved, Kach rest voom sha'l be fur-
nished for the purpose of reclining. In buildings where individunl
uffices are leased or rented, at least one rest room shall be provided
to serve the oceupants of the building.

{2) Every vest room shall be lighted, heated and ventilated to con-
form to the requirements of the heating, ventilation and air condition-
ing code issucd by the incustrial commission.

Ind 54,13 Isolation of hazards, (1} All heating boilers and furnaces,
puwer boilers, fuel rooms, storage vaults for paints, oils, and similar
combustibles and other similur hazards in a building shall be isolated
from the vest of the building by at least a 2-hour fire-resistive en-
closure as specified in sections Tnd 5505 and Ind 51.06; except that in
huildings not more than 2 sturies in height and having a floor area
of not more than 3000 square feel per floor, a one-hour fire-resistive
enclosure as specified in sections Ind 51.05 and Ind 51.06, or Detter,
shall be provided.

{2) All openings shall be protected with self-closing lire-resistive
doors as specified in sections Ind 51.09,

(3} Space heaters, suspended furnaces, and direct-fired unit heaters,
fired with various fuels, may be used without an enelosure where
approved by the industrial commission. Where suspended furnaces and
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direct fired unit heaters are used without an enclosure, all such units
=hall he located at least 7 foct above the floor.

Ind 54.14 Standpipes and five extinguishers, (1) For exterior stand-
pipes see section Ind 51.21.

(2) Standard interior first aid standpipes, as specifiedd in section
[nd 51.21 shall be provided in all buildings of more than 2 stories and
more than 3000 square feet undivided floor area, where Aammable
material or any other hazardous condition is presant, unless an ap-
proved automatic sprinkler system is provided.

{4) Wherever water supply of sufficient pressure is not available, 2
standard fire extinguishers as specified in section Ind 51.22 shall be
provided on each floor in place of each vequived interior standpipe.

Ind 54.15 Automatic sprinklers. (1) A complete automatic sprinkler
system, as specified in section Ind 51.23, shall be provided in every
huilding of this classification, except office buildings not used for
mercantile purposes, where more than 50 persons are employved or
aeeommodated above the third story exeept as provided below,

{2) In every such building where more than 50 persons are em-
ployed or accommodated above the second story, an automatic
sprinlkler system shall be provided in the basement and sub-basements,
except where there is no city water supply.

(3) An office building in which one or more of the lower floors is
used for mercantile purposes, shall be clussed us a mevcantile building,
except that no sprinklers will be required in such portions of the
huilding as are used for offices vnly.

(4) No sprinklers will be required in a building of five-resistive
construction whose contents are not readily combustible,

Ind 534,16 Five alarwm, A fire alurm system complying with section
Ind 51.24 shall be provided in every factory or workshop where more
than 10 persons are employed above the second story except buildings
which are provided with a complete sutomatic sprinkler system and
except fire-vesistive buildings whose contents ave practically incom-
hustible.

Ind 5417 Floor load signs, (1) In every factory, workshop, ware-
house, or other building where material is piled, notices of a perma-
nent chavacter shall be painted or otherwise prominently displayed,
stating the live load in pounds per squave foot which the floor is
designed to carry. Such notices shall be placed in fuil view, on each
floor.

{2) Where fluors ave always used for the storage of sume particular
material, the walls shall be marked to the height to which the material
shall be piled without exceeding the safe load.

Ind 54.18 Signs indicating number of pevsons. In all buildings of
this classification where 50 or more persons ave aecommodated on
any floor above the second, notices shall be prominently displayed
stating the maximum number of persons on vach foor for whom
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stairways and other exits have heen provided according to seetivns
Ind 54.02-Ind 54.06. Such notices shall be placed in full view, on
cach floor, :

Ind 54.19 No smoking signs. Smoking shall not be permitted in
retail establishments where flammable materials ave handled or sold,
Suitable signs bearing the words “No Smoking” shall be crected in
all places where such hazard exists.
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Chapter Ind 55

THEATERS AND ASSEMBLY HALLS

Thenters fand o3 Fire ex’jnguishers
Asseny oy haldls b Autonldatic sprinklors
Clans of constrtetion Motion  picture machine
Height abo.e grade booths, general
Exposure and courts Conatruction of hooth
Separation from  other Doors

occupaacies Openings )
tnd 55.06 Capncity Ventilation of bonths
Ind 55.07 Nuinber and locatlon of ltekief cutlets
exits Lloctrie wiving
Ind 55.08 Tvpe of oxits Mot on picture mochibe
Itnd 35,00 Stairways Kire protection fn booth ;
Ind 55,10 Exit doorways and doors ciare and ase of fifm
Ind §5,11 Exit lights Dortable booths
Ind 55,12 Width of cxits Mudntenanee
Ind 35.13 Seatine Lienmrdstands
ind 95,14 Width of ajsles Taxits
Ind i5.15 Lobblies and foyers Adslea andd passageways
ind 55.16 Inclines and aisle steps Neqting :
Ind 55,17  Obstruction ciuard rails
Ind 65,18  Mirrors and false open. 'ortable grandstands or
inga Muonehors
Ind 65.1% Daocorations [nsonction
Ind 55.20 Elevator and vent zhafts Tents
Tnd 55.21 Stage separation Structiral  requirements
Ine 2 Proseenium wall Flanwe registanee
Ind ] Proscenfum cuartain Flre hazards
Ind Automatic smnke outlet Ioxits
Ind Stage vestibules IBleetrical installations
Ined Taotlizat trougzh . 'ire  extinguishing
Thd Firepraof paint equipment
Tnd .28 Stage accessory raois Tned 35,65 Tihmwination ; exit lights
Ind af Bokler and furnuce and 2izns
rognig tad L5686 Boiler and furnace
Tad 5i IAghts and lghtine Frior
Ined 55,5 Sanitary eqnipmient il Sn.67 Torilet Tacilithes
Ind 5 Standpipes Il 55,68 Ouidanr theaters

Ind 55.0¢01 Theaters. In the theater classification, are included all
huildings or parts of buildings, containing an assembly hall, having a
stage which may be cquipped with curtaing or permanent or movable
scenery, or which is otherwise adaptable to the showing of plays,
operas, motion pictures or similar forms of entertainment.

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

(a) Every assembly hall which will accommodate not more than
100 persons shall conform to the requirements of Chapter 54, covering
factories, office and mercantile buildings.

Ind 55.02 Class of construction, Capacities. (1) The capacities of
buildings or parts of buildings in this c¢lassification [or the various
types of construetion shall not exceed, and shall comply, with the
following requirementa:

t-2-58

Building Code

£07



104 INDUSTRIAL COMMISSION

MAXIMUM CAPACITIES

Type of Construction With Stage  Without Stage
Fire Resistive oo . No limlt’ No lLimit
Ml e .. Ta0 1,500
OFAI ALY o et e 500 1,000
BTG s o o e e m i ——————— e 300 o

{a) FException: The fire protection for strictural steel supporting
the roof may be omitted in one-story buildings in this classification
provided the roof and its supports are of incombustihle or mill can-
struction throughout.

(2) Frame construction. Where a huilding of this c¢assification
is erected of frame construction, the following restrictions shall apply:

(a) Not more than one story in heizht without a balcony, and with
no basement except a heating and fuel room enclosed with 4-hour
fire-resistive construetion as specified in sections Ind 51.05 and Ind
31.06 with all interior openings protected as specified in section Ind
51.09.

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

{c) Ts not built in conneetion with a bhuilding used for any ather
purpose. )

{(d) Ts provided with foundation walls and piers of masonry
construction.

{e) Where motion picture booths are required, they shall be en-
closed with 4-hour fire-resistive construction.

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

{3} Balconies accommodating more than 100, In any theater ot
assembly hall, balconies which accommodale more than 114 persons
shall be of fire-resistive construction as specified in seetion Ind 51.001.

History: 1-2-56; (1): (1) (whr (2); (2) (a); (2)y (b)y; (2) ()
€2) (d): (22 (e): (2) (€y: (3); am, Register, June, 1956 ; No, 6, eif.
T-i=56; am. (1) (a), Register, August, 1957, No, 20, off. 9-1-57,

Ind 55.03 Height above grade, (1} TneaTERS. The height of the sills
of the principal entrance doors to any theater, as defined in secction
Ind 55.001, shall be not more than 18 inches above the outside prade
at that point. The floor level at the highest row of seats on the main
floor shall not be more than 6 feet above the outside grade at the
main entrance; the floor level at the lowest row of scats on the main
floor shall be not more than 6 feet below, or above, the grade at the
nearest exit.

(2) ASSEAMBLY HALLS AND ROOF GARDENS ADOVE FIRSYT STORY. Where
assembly halls are provided nbove the first story, the following limi-
tations of occupancy, type of construction and exit facilities shall

apply:

Maximum No. Helght Above
Type of Conatruction of Occupants Grade
Fire-Resistive. .o oocene oo rmn s manannoans No Limit*
Fire-Reaiative, Mill, or Crdinaty a- 2nd Story or 22 feet
Fire-Resiative, Mill, or Oedinary. . ... ... 3rd Story or 35 feet

* One emokeprool stalr tower from the level of the assembly hall leading d'rectly ta the.ex.
terior st street grade shall be provided for every 760 persons capacity, or {raction thereol. These
stairways shall be at least 44 inches wide and shall be In addition to other required stairways in

the buiiding.
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(3) BASEMENT ASSEMBLY HALL. An assembly hall may be placed
in the basement of a fire-resistive building if the capacity does not
exceed 2500 persons or in a building of mill or ordinary construction
if the capacity does not exceed 400 persons and the tloor level is not
more than T feet below the highest level at any exit.

Ind 55.04 Exposure and courts, (1) Every theater or assembly hall
which accommodates more than 600 persons shall have at least 3 wails
abutting on streets, alleys, or open courts.

(2) The wall containing the main entrance to any theater or assem-
bly hall shall abut on a street, The lobby or passageway leading from
the main entrance doors to the foyer or auditorium shall be direct
and unobstructed and of a minimum width equal to the sum of the
widths of the main entrance doors, Thera shall be no openings from
other eccupaneies to such a corridor or passageway,.

(3) The width of every exit court shall be at least 6 feot for an
occupancy not exceeding 500 persons, and shall be inereased 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
passageway of equal width, not less than 8 feet high enclosed with
unpierced 4-hour fire-resistive walls, 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 than-150 pounds per square foot.
No such court, or passageway shall he'used for sterage or any other
purpose whatsoever.

Ind 55.05 Separation frem othér accupancies, (1) Every theater and
assembly hall shall be separated from any other occupancy by an
absolute eccupancy separation as specified in section Ind 51.08, except
that a special occupancy separation as specified in section Ind 51.08
may be used between an assembly hall deccommeodating not more than
750 persons and any other nen-hazardous occupancy. Where a special
occupancy separation is permitted in this order, a single fira-resistive
door may be ased for the protection of openings.

(2) For assembly halls of unlimited capacity located on upper floors
of fire-resistive buildings which 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-
Tute occupancy separation is required,

{3) No garage, chemical laboratory or other occupancy where flam-
mable or explosive liquids or gases are used or stored shall be located
in the same building with a theater or assembly hall.

Ind 55.08 Capacity. (1) The following table includes various types
of occupancy within 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 Oceupancy Basis of Capacity
(a) Arenas and Field Houses ____...____ 4 sq.ft. per person. Use
seated areas only.
(b) Assembly Halls, with stage ___..._. 7 sq. ft. per person.
{c) Banquet Halls _____________________ 10 sq. £t. per person,
{d) Churches (Auditoriums)} ____________ 7 sq. ft. per person.
1-2-56
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(e) Churches (Dining Rooms} ... __.__ 10 sq. £, per person,
(f) Dance Halls __.__.___ . . ... ... _.. 10 =q. tt. per person.
(g) Dining Rooms _ . _________ 10 sq. ft. per person,
(h) Gymnaslums —______ ... . ._._._. @6sq.ft. per person for
seated spaec,
15 sq. £t. per persoen for
unseated space,
(i) Lecture Halls __. __.___ .. ... _  7sq. {t, per person,
{j) Lodge Hails _______._ ________.____ (@sq.ft. per person for
. seated space.
15 sq. ft. per person for
unseated space.
(k) School Auditoriums .. _._._____. .. 7Tsq.ff per person.
{1) Skating Rinks ... _____._.__ 15 sq. ft. per person.
{m) Theaters __._______ . __________._ 7 sq. ft. per person.
{n) Theater Lobbles __.._ ... . _____ 7 sq. ft. per person.

{3) The capacity of theaters and theater lobbies must he combined
to determine the theater capacity. :

Ind. 55.07 Number and location of exits. (1) Every floor and bal-
cony of a theater and assembly hall shall be provided with not less
than 2 exits, placed as far apart as practicable and so located that
if any exit is blocked, some other exit will still Le available from
every part,

Exceptivi: In places of worship, only one exit will be required
from a baleony seating not more thun 30 persons.

(3} Where more than 60¢ persons are accommodated, there shal] be
at least 3 exits and where more than 1,000 persons are accommodated,
there shall be at leust 4 exits.

(3) Exits shall be distributed on all sides which adjoin streets,
alleys or open eourts.

Ind 55.08 Type of exits, (1} The required exits fron uny part of a
theater or assemibly hall shall be exit doovrways, staivwuys or ranps,

(2) All exits to grade from a higher or lower level shall be stair-
wauys or approved ramps. In all theaters and in assembly halls having
a capacity of more than 400 persons, where the exit rise is not nore
than 3 feet approved ramps shall be used. By approved ramp s
meant an incline located inside the building and having a slope of
not more than one foot of rise in 8 feet.

(3) Stairway exits shall be interior stairways, or smokeproof towers
as specified in section Ind B1.17; except that “B” type fire escapes
may be used as exits from balconies for not more than one-half the
required exit width, if located against hlank walls.

Ind 35.08 Stairways. (1) Every stairway in a theater or assembly
hall, except stairways from the main Hoor to the first baleony, shall
be enclosed as specified in sections Ind 51,17 and Ind 51.18. No closet
or vpen space shall be placed under any stairway, platform or landing.

(2) Staivways and steps which have more than 2 risers slall
have handrails on both sides.

(3) Every stairway used by the publie in a theator or assembly hall,
shall have a uniform rise of not more than 7'%4 iuches and 2 uniform
tread of not less than 10 inches, measuving from trewd to tread aml
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from 1viser to riser, No winders shall be used and there shall be not
less than 3 ner more than 16 visers in any run,
Note: See sectlon Ind ALty for genorad stadrway requiremoents.

Ind 55.10 Exit doorways and doors. (1} Every required single exit
doorway shall eontain a standard exit door as specified in section
Ind 51.15. For double doors, with or without mulliens, the width of
sach door may be reduced to 2 feet 6§ inches,

(2) No single door or leaf of a double door, shall be more than 3
feet 6 inches wide, and no 2 dvors shall be hinged together.

(8) No rolling, sliding or revelving door shall be counted as an exit
from any theater or assembly hall, nor shall any such doov be per-
mitted where it would be liable to be used by the public as an exit.

(4) Sills at all exit doorways shall be level and flush with adjacent
inside floors and ramps. Whore an aisle or passageway leads to an
exit from either side of the exit doorway there shall be a level floor
space at the doorway subtending the width of the uaisle and the
doorway.

Ind 55.11 Exit lights, (1) In every theater and assembly hall, exeept
church auditoriums, exit lights shall be provided immediately over all
exit doorways, and in such other places as may be neeessary to direet
the oecupants to exit doorways and to a street, alley or exit court.
The installation of such exit lights shall comply in all respeets with
the provisions of the Wisconsin stale elcetvieal code,

(2) Every light over an exit doorway shall be a red illuminated
sign bearing the wovrd EXIT or OUT in plain letters not less than &
inches in height.

(3) All exit lights shall remain lighted during each oecupaney and
until the occupants have left the huilding.

Ind 55,12 Width of exits. {1) The total width of exits from every
theater and assembly hall, and {rom every part thereof, shall not he
less than the following: Buildings of fire-resistive construction, 36
inches per 100 persons. Buildings of ovdinary construction, 40 inches
per 100 persons. Buildings of frame construction, 44 inches per 100
persons,

{(2) In theaters, the width of the frout entrance shall be not less
than %4 of the total required exit width.

Ind 55.13 Secating, (1) All seats, chairs and benehes shall be placed
not less than 32 inches back to back measured horizontally, except
that for grandstands and bleachers without back rests this dimension
may be reduced to 24 inches. For benches without arms, grandstand
and bleacher seats, the seating capacity shall be establishd by allow-
ing one sitting or seat to each 18 inches of length. (See section Ind
55.54).

{2) Al seats, chairs and benches, except chairs in boxes or loggias,
shall be securely fastened to the floor; or if the floor is level, the
seats or chairs may be fastened together in groups of 4 or more.
Loose chairs or seats shall not be used unless a special permit is
secured from the industrial commission.

(3) There shall not be more than 12 seats in a row between aisles,
nor more than 6 seats in a row which has an aisle on one side only,
except that for grandstands and bleachers without back rests and with
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a railing along the front, these figures may be doubled. No aisles will
be required for such grandstands or bleachers where the seats extend
to the floor or ground without a railing along the front,

(4) No seat bench or platform on which seats ave placed shall be
more than 22 inches in height of riser.

{5) No seat bench, or other platform or floor area on which seats
ave placed, or the top seat of any bleachers shall be nearer the ceiling
than 8 feet, nor nearer to the bottom of any truss or girder than 6
feet 4 inches.

(6) The requirements of this order dov not apply to restayrants,
dining or dance halls,

Ind 53.14 Width of aisles. (1) Aisles having scats on both sides shail
not be less than 2 feet 10 inches wide at the beginning and shal] in-
crease in width toward the exits at the rate of £ inch per foot of
run; ot the aisle may have a uniform width not less than the average
width of the foregoing caleulation. No wall aisle shall be less than
% feet wide and no other straight aisle shall be less than 3 feet 6
inches wide. -

(2) There shall be a cross aisle leading to each required side cxit.
Cross aisles shall not he less than 8§ feet 8 inches back to back of
adljacent rows of seats.

Ind 55.15 Lobbies and foyers, The width of lobbies and foyers shall
be determined on the same basis as required for exits in scction Ind
55.12, but shall in no case be less than & feet wide, and shall be so
designed and apportioned as to prevent congestion and confusion.
Lobbies and foyers which serve as means of egvess shall be at least
equal in combined width to the requived width of the stairways,
passageways, aisles/or exit doorways leading to them.

Ind 55.16 Iuclines and aisle steps. {1) To overcome any difference
in level between courts, corridors, lobbies, passageways or aisles
required, or used, in egress from a theater or an assembly hall, ap-
proved ramps as specified in section Ind 55.08 shall ke employed
where the difference in elevation does not exceed 3 fect, except that
this requirement need not apply to balconics.

(2) Steps in halcony aisles shall extemd the full width of the aisle
and shall have a uniform rise and run as specified in section Ind
55.09. No handrails will be required.

Ind 55.17 Obstruction. (1) All lobbles, aisles, passageways and donr-
ways shall be kept free from furniture, drapes, display equipment,
merchandise, vending machines and other obstruetions, and no porson
exeept an employe shall be allowed to stand in, or oceupy, any of the
aisles, passageways, corridors or lohbies during any performance or
public gathering. Except that patrons may be allowed to wait in a
lobby or similar space if such use does not encroach upon the required
clear width of the exits. Such waiting shall be restricted to areas
separated from the required exit ways by fixed railings 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 egress,

{2) A booth or counter for the sale of package merchandise may be
placed in the lobby or foyer of a theater where there is sufficient
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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 marking the width of the lobby
or foyer required for exit putposes,

Ind 55.18 Mirrors and false openings. (1) No mirror shall be placed
in any part of a theater or assembly hall used by the publie for exit
purposes, including lebbies, corridors, stairways, ramps or any other
exit faeility, Where a mirror is used in an auditorium, it shall be
placed flush with the wall and with the bottom at least 7 feet ahove
any floor, baleony, gallery or platform.

{2) No falsc opcning or decorative device giving the appearvance
of a door or window, where none exists, shall be placed in any part
of a theater or assembly hall used by the public.

Ind 55.19 Decorations. Fabvie decorations used in theaters and
assembly halls shall be flame proof.

Ind 55.20 Elevator and vent shafts. Enclosures for elevator and

. vent shafts shall be of 2-hour fire-resistive construction as specified

in section Ind 51.05 and all epenings therein protected by fire-resistive
doors or windows as specified in sections Ind 51.09 and Ind 51.10.

Ind 55.21 Stape separation. (1) In every theater and assembly hall
the stage shall be ecompletely separvated from the auditorium by a
prosceniumm waltl of 4-hour fire-resistive construction as specified in
section Ind 51 05, excopt as follows:

(a) In theaters and assembly halls havmg a capacity not exceeding
300 persons, the proscenium wall shall be of 2-hour fire-resistive
construction as specified in section Ind 51.03, or better.

(b) In theaters and assembly halls an open stage or platform wiil
be permitted without the proscenium wall separation from the audi-
torium, provided the stage ov platform is not more than 6 feet higher
or wider than the proscenium opening.

Ind 53.22 Proscenium wall. (1) The proscenium wall shall extend
from an incombustible foundation, or from the lowest fireproof floor
below the stage floor, to the highest adjoining roof, except that where
a 4-hour fire-resistive wall {s requived it shall extond at least 2 feet
above the highest adjoining roof.

(2) There shall be not more than 2 openings in the proscenium
wall below the level of the auditorium floor, and not more than 2
openings other than the proscenium opening, in the proscenium wall
above the level of the auditorium Hoor, except that in addition to
the above openings there may be one opening to provide access
through the proseenium wall 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 wall 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 contalned
in Appendix P of the Building Cede recommended by the National
Board of Underwriters, Fifth Edition, Revised Reprint, 1934, For a
proscenium opening 60 fect or less in width, a rigid metal curtain or
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a curtain of asbestos conforming to the following specifications, or of
equivalent approved construction, shall be used,

{2) Asbestos curtains shall be substantiully woven of ashestos fiber
not less than 95% pure, and shall weigh not less than 2% pounds
per square yard. There shall be incorporated inte the yarn hefore
weaving, either monel metal, nickle, brass or other metal or alloy,
having not less strength than these metals at temperatures up to
1700 degrees Fahvenheit and no less resistance to corrosion at ordi-
nary temperatures. All seams shall be vertical, shall be lapped not
less than one inch and shall be sewed in 2 rows with not less than
4 inch pure ashestos twine. At the top and bottom of the curtain
a 2% inch (or larger) steel pipe shall be placed and shall he securely
fastened in, and covercd by, the curtain. The curtain shall overlap
the proscenium wall not less than 12 inches at each side and at the
top, and shall be guided at each side by metallic loops or rings sliding
on a % inch steel cable or No, 8 U.8. standard gauge wire. )

(3) In addition to any decoration, the curtain shall be painted on
both sides with a mineral paint having a silicate of soda binder, which
will completely fill the cloth. Filler paint shall have not less than 4
parts of casein in each 10 parts of silicate of soda. The paint shall he
well brushed inte the ecleth so that no light or smoke can conie
through.

(4) For curtains of any type, the connections between curtain and
wall shall be made as nearly smoke-proof as possible. Smoke grooves
or pocketa shall be of structural steel shapes and plates not less than
14 inch thiek. These grooves or pockets shall be not less than 14
inches deep and 6 inches wide and shall be set hack from 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 be
securely bolted to the proscenium wall,

(5) Provision shall be made to prevent the curtain from leaving or
binding on the guides under any conditions. Appropriate limit ehains
shall be provided to stop the downward travel of the top of the curtain
at a line not less than 12 inches above the top of the proscenium
opening. No part of a curtain, nor any of the curtain guides, or equip-
ment, shall be supported by, or fastencd to, any combustible material.

(6) The hoisting apparatus for the curtain shall be designed with
a factor of safety of 8 or more.

(7) DBesides the regular cperating moechanism, there shall be an
emergeney device which will allow the curtain to drop by gravity, 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 its
operation will be controlled by 135 depree fusible links, or other
approved heat release devices, placed on each side of the stage, and
wher(ll thus operated the eurtain shall descend at its normal rate of
speed.

(8) The curtain and its operating mechanism shall he so designed
and constructed at all points, whether specifically mentioned or not,
as te form an efficient and reliable barrier against fire and smoke,
according to the best practice.

(9) Detailed plans and specifications for all eurtains and their oper-
ating mechanism shall be submitted to the industrial commission for
approval before installation,
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Ind 5524 Automatic smoke outlet. Where a fiveproof proscenium
curtain is required, or provided, the stuge shall be provided with
one or more automatic smoke outlets, constructed of metal or other
incombustible material, placed near the center and above the highest
part of the stage, and having a combined area equal fo not iess than
8% of the area of the stage floor. Vertical louver openings shall be
placed not less than 3 feet above the roof and shall be not less than
twice the area of the shaft. The smoke outlet shall be designed and
constructed so as to open by gravity, and so as to effectively overcome
the effects of neglect, rust, dirt, frost, snow, heat, twisting, or warp-
ing of the frame work. The louvers, or dampers in the openings shall
be held closed by cotton or hemp cords running to the stage floor
close to each stage door. Fusible links, or other approved heat release
devices, shall be inserted in cach cord near the outlets.

Ind 53.25 Stage vestibules. All entrances to the stage shall be
vestibuled in such manner as to protect the eurtain, scenery, and
auditorium from drafts of air.

Ind 55.26 Footlight trough. The footlight trough shall be made of,
or lined with, incombustible material.

Ind 55.27 Fireproof paint. All stage scenery, properties, curtains,
and decorations made of combustible material, and all woodwork in
or about the stage, shall be effectively flame-proofed.

Ind 55.28 Stage accessory rooms. {1) All dressing rooms, property
rooms, and other storage or workrooms shall be huilt of incombustible
material throughout, and shall be separated from the stage by a
special occupancy separation as specified in section Ind 51.08.

(2) No dressing room or employes' room shall he placed more than
one story below the grade line, and no dressing voom shall be placed
above or below the auditorium unless separated thervefrom hy a special
vccupancy 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 with a
special occupancy separation as specified in section Ind BL.08, except
that in the case of an assembly hall accommodating not more than
300 persons, an ordinary occupaney separation as specified in section
[nd 51.08 may be used.

(2) All appliances used for heating water which are fired with
solid fuel, liquid fuel or gas shall be located in a boiler or furnace
room except that gas fired booster water heaters used exclusively
for sanitizing dishes and cocking utensils necd not e installed in a
fire-resistive enclosure.

. ;njl';ﬂrfl 1-2-56;: r. and recr. (1), Roglster, August, 1937, No, 20, eff,
9-1-37,

Ind 55.30 Lights and lighting. (1) Electrie lights shall be used for
lighting where electric curvent is available. No oil lamps or other open
lighta shall be used in or about any stage containing scenery,

{2) No gas lighting of any kind shall be used on any stage contain-
ing scenery, nor in any property room, storage room, scene dock, or
fly gallery, except in localities where electricity is not available.
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(3) In all theaters and assembly halls, all stairways, passageways,
and exit doors shall be properly lighted and shall remain lighted
throughout every performance or entertainment and until the audience
has left the building.

Ind 55.32 Sanitary equipment. {1) TOILETS AND URINALS. Separate
toilet rooms in connection with the auditorium shall he provided for
males and females. One water-closet shall be installed for each 200
females or fraction, and one water-closet and one urinal for each
300 males or fraction, assuming the audience to be equally divided
bhetween males and females; except that in dance halls there shall
be provided one water-closet for each 100 females or fraction, one
water-closet for each 300 males or fraction and one urinal for each
150 males or fraction.

{(2) NUMBER OF TOILETS WHERE ALUCOIOLIC BEVERAGES ARE SERVED ON
PREMISES, Where stimulating drinks, such as beer, wines and other
alcoholic beverages, are served for consumption on the premises,
there shall be provided one water-closet for every 40 females, or
fraction, one water-closet for cvery 150 muales, or fraction, and one
urinal for every 50 males, or fraction; except that wheve the capacity
in such places exceeds 300 persons, the vatio of the number of fixtures
to the number of persons accommodated in excess of 300 need be only
one-half of the above.

{3) TOILETS IN CONNECTION WITH STack. There shall be separate
water-ciosets provided for males and females in connection with the
stage of every theater and assembly hail which is equipped for the
showing of stage productions.

(4) ToILETS IN CONNECTION WITH MOTION PICTURE nooTti, In
theaters where motion picture machines are run continuously for a
period of more than 2 hours without at least 10 minutes intermission
for the motion picture machine operator for each 2 hour period,
toilets shall be provided in direct conncction with the motion picture
hooth,

Nopte: Wor general tollet room requirements see soctions Ind 52.50 to
'md. 52,61, in-lugive,

(6) DRINKING WATER, Separate drinking fountains of a type ap-
proved by the state board of health shall be provided for the stage and
auditorium where water supply is available, Drinking fountains shall
not be placed in toilet rooms.

{8) WasHING FACILITIES, Washbowls shall be provided in connection
with toilet rooms, one for every 2 closets and urinals or {raction.

Ind 5533 Standpipes, Where proper water aupply 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 where a
fire eurtaln is required. Each hose shall be not more than 75 feet long,
and where such hose wiil not reach every part of the stage section
additional hose connections and hose, or additional standpipes, shall
be provided.
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Ind 55.34 Fire extinguishers. (1} Standard fire extinguishers of an
appropriate type as specified in section Ind 51.22 =hall he provided
for ali theaters and assembly halls as follows:

(a) Two on stage, if scenery is used.

(b} One on stage, if no scenery is used,

{c) One in motion picture booth, or in ticket office if theve is ne
booth.

(d) One in dressing room section.

(2) Extinguishers shall be properly exposed to view and always
accessible,

Ind 55.35 Automatic sprinklers. In every theater and assembly hall
where a proscenium curtain is required, approved automatic sprin-
klers, as speeified in section Ind 51.23, shall be provided under the
stage, under the stage roof, and in the dressing roams, bhut not in
the automatic smoke outlet, :

Ind 55.40 Motion piclure machine booths, general. Every moction
picture machine using nitro-cellulose film, together with all auxilinry
and associated equipment, shall be enclosed in w booth so arranged
as to permit the operator to walk frecly on either side una in back
of the machine, At least 48 square feet in area shall be provided for.
one machine, and 24 square feet additional for each machine over one.
The ceiling height shall be not less than 7 feet.

Ind 55.41 Construction of booth. The floor of each motion picture
booth shall be constructed of masonry or reinforced concrete, or shall
be covered with not less than 2 inches of fire-resistive material, The
walls and ceiling shall ba not less than 2-hour fire-resistive construc-
tion as specified in section Ind 51.03,

Ind 55.42 Doovs. (1) The door to the booth shall be noi larger than
necessary for the safe and proper use and maintenance of the booth
and equipment, but in no case shall its dimensions be smaller than
2 feet by 5 feet or larger than 3 fest by 7 feet. The top of the door
shall be not less than 12 inches below the ceiling of the booth,

(2) The door shall be a tight-fitting self-closing fire door as speci-
fied in section Ind 51.09, shall open outwardly, and shall not be
equipped with any latch. :

Ind 55.43 Openings, (1) Two openings for each motion picture ma-
chine may be provided. The one for the operator’s view shall not be
larger than 200 square inches and the one for projection not larger
than 120 square inches. Where separate stereopticen, spot, or flood-
light machines are installed, not more than one opening shall be pro-
vided for each such machine for both the operator’s view and the
projection of light. All such openings shall be as small as practicable.

(2) Each opening shall be provided with an approved gravity shut-
ter set into guides not less than one inch at sides and bottom, and
overlapping the top of the opening by at least one inch when closed.
Shutters shall be not less than No. 10 U.S, Standard gauge iron ot
equivalent, arranged to move f{re2ly in guides of like material and
thickness bolted to the wall. Each shutter shall be suspended by 2
cord, and shall be so aranged that closing ia by gravity action. A
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fusible link shall be provided in the cord over each shutter. A link
shall also be provided cver each magasz’ne, which on operating will
close all shutters. A manual release shail be provided near cach exit
door by which all shutters can be closed simuitaneously, Shutters shall
not be blocked open nor held open in any manner except by the
harness of cords and links as herein described.

Ind 55.44 Ventilation of hooths. Every booth or room housing pro-
jection, sound or any other equipment which vitiates good air condi-
tiong or requires the attention of an attendant shall be ventilated as
required by section Ind 53.43 of the heating, ventilation and air
conditioning code issued by the industrial commission, Fresh air
intakes in booth walls, except for outside air, shall not exceed 72
square inches in area, nor be more than 3 inches above the floor. They

.shall be equipped with automatic shutters as deseribed for projection

openings.

Ind 55.45 Relief outlets, Every booth or recom housing projection,
sound or other equipment which constitutes a fire, smoke, explosion or
fuming hazard shall be equipped with one or more gravity outlets
extending upward from the ceiling through the roof, The net avea of
such gravity rellef outlets shall be equal to one per cent of the room
or hooth floor area, but not less than 12 inches in diameter. Such -
vutlets shall be construcied as sheet metal ducts having double wulls
with 12 inch air space between, or better construction. Where a relief
outlet passes through, or is within 18 inches of any combustible
construction, or passes through any other occupancy, approved
masanry flues as specified for chimneys, section Ind 52.10, shall be
used, The relief outlets shall be equipped, at the booth or room out-
lets, with a  gravity shutter which will open autematically under
excessive heat conditions. The automutic shutter shall normally be
tightly closed where mechanical exhaust ventilation is required in
the same room.

Ind 55.46 Electric wiving. All lights and clectrie wiving, also motors,
arc lamps, rheostats, and associated electrical equipment shall con-
form in type and avrangement to the requirements of the Wisconsin
state eleetrical code. .

Ind 55.47 Motion picture machine. Every projection machine shall
be securely fustencd to the floor, and together with zound head and
other associated equipment, shali be of safe design, No part of the
filn shall be outside of a tight metal enclosure duving projection,
and the feed and take-up reels shall have riveted, flanged, or welded
joints. A shutter shall be placed in fiont of the condenser, arranged
50 as to be closed exeept when held open by the operator, or by some
mechanical device which will assure immediate closure when operation
of the machine is stopped.

Ind 5548 Fire protection in booth; care and use of film, (1) All
shelves, furniture and fixtures shall be incombustible. No combustible
material shall be permitted to be within such booth, except films and
film cement not exceeding one pint, Smoking is prohibited. Heating
squipment in booths shall be limited to steam, warm air, hot water
or electrie convection heaters with low surface temperature elements.
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Radiators shall be proteeted by 4 jnch mesh sereen with the top
sloped at least 45 degrees to the horizontal.

(2) Films not in process of rewinding, examination or projection
shall be kept in metal containers, Up to 40 pounds of film may be
kept in the projection booth in Interstate commerce commission ship-
ping containers, Excess over 40 pounds shall be kept in an approved
film cabinet, but the total quantity of film in any booth shall not
exceed 125 pounds.

(3) Rewinding in the projection booth is prohibited unless done
in an approved enclosed type rewind machine, An approved can with
self-elosing hinged cover shall be provided for scrap film.

(4) Up to 125 pounds of film in addition to that permitted in a
projection booth, may be kept in containers as specified above, pro-
viding this excess is in & rewind room of not less than 80 square feet
arvea, and of the construction speeified in sections Ind 553.41 and Ind
55.42. Such room shail have a vent of at least 50 square inches area-
extending upward to the outside of the building, with a clearance
to combustible material conforming to section Ind 55.45, Furniture
and heating shall be as for the projection booth, and smoking is
prohibited.

Noufe! Tn the furegoing svetion the weipght of o H00 fout voll of 25 mibli-
weter lm i assumed aa § pounds,

Ind 55.49 Portahle booths, (1} Every purtable bovih used to confine
the fire hazards of a motion picture machine shall be of approved de-
sign conforming to the requirements for permanent hooths,

(2} Every booth used for more than 3 consecutive performances in
une location will he considered a permanent booth,

Ind 55.5¢ Maintenance. All theaters and assembly halls, and all
parts thereof, shall be kept clean, sanitary and in good repair,

GRANDSTANDS, BLEACHERS, TENTS AND PLACES 0F OUThOOR ASSEMRBLY.

Ind 55.51 Grandstands. (1) Grandstunds erected of frume construc-
tion shall be located at least 20 feet from uny other building or
adjoining property line unless the exterior walls of sueh adjacent
building are of 2-hour fire-resistive construction ot better and ali
openings therein are protected with fire-resistive doors and windows
as speeified in seetions Ind H1.00 and Tnd 51,10,

(2) No wood grandstand unit shall exceed 10,000 square feet in
ground area or 200 feet in length.

(3) Wood grandstand units shall be placed not less than 20 feet
apart ov shall be separated by walls of not less than 2-hour firve-
resistive construetion,

(4) The highest level of seat platforms of any wood grandstands
shall not be more than 20 feet. Portuble grandstands or bleachers
within tents shall not he more than 12 feet nbove the ground or
surface at the front of the grandstand.

(5) All grandstands shall be desighed and constructed to conform
with the structural requirvements of Chapter 53 of this code,

(6) Seat hoards and foot beards shall be designed to safely support
u live load of not less than 120 pounds per lineal foot. The width
uf foot boards shall not be lesg than 714 inches.
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(1) The space under a grandstand shall be kept free from ex-
tranecus flammable materials and shal] not be cceupied for other than
exit purposes except that such space, if enclosed with one-hour five-
resistive construction or better, may be used for non-hazardous
purposes if approved in wriling by the industrial commission,

Ind 55.52 Exits, (1) Every grandstand, balcony or tier considered
separately shall be provided with at least 2 exits located as re-
motely from each other as practicable and leading directly to the
outside at grade. If the capacity of any such structure, balcony, or
tier exceeds 1,000 persons, therc shall be at least 3 exits und where
the capacity exceeds 4,000 persons, there shall be at least 4 exits,

{(2) Exits shall be distributed uniformly to prevent congestion and
shall be so located that the line of travel to an exit or io the entrance
to an exit passageway is not greater than 150 feet,

{3) The total width of exits from any grandstand, baleony or tier
shall not be less than 22 inches per 100 persons, except that for
grandstands which are constructed of incombustible material through-
out and have a closed incombustible ‘deck under the seats, the total
width of exits may be not less than 22 inches for each 500 persens
or fraction.

Ind 55,53 Aisles and passageways. (1) ANl ramps, stairs, doorways
and doorg used for exit purposes shall conform to the roquivements
ol 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 fect 6
inches in width and aisles having seats on one side only shall net he
less than 24 inches wide. Cross aisles shull not be less than 48 inches
in width. No szisles will be required for grandstands or bleachers
where the seats extend to the floor or to the ground without a rail-
ing along the front.

{3} Trailer seating mounted on incombustible decking nat excoed-
ing 300 capaecity each shall be provided with aisles or stairways not
less than 36 inches in width.

Ind 55.54 Seating. (1) The seating arrangement shall comply with
the requirements of scction Ind #5.13 except that for erats witheu
backs the horizontal distance from back to back of seats shall not
ba less than 22 inches. There shall be a space of not less than 12
inches between the back of cach scat and the front of the s<at
immediately behind it, All measurement s to be taken bhetween plunth
lines.

(2) Where the same level ia not used [or both seat bench and fout
rest, independent foot rests shall be provided.

(3) Al seat boards and foot boards shall be sccurely fastened in
place in such a manner that they cannot be accidentally displaced.

(4) Where the rise of a seat beneh or platform exceeds 11 inch s.
intermediate steps shall be provided the full width of the aisles. Such
steps shall have a rise of not more than 11 inches and a tread of not
less than 10 inches nominal widih, In no case shall the angle of
seating exceed 456 degrees.

Ind 55.535 Guard rails, A substantial guard rail not less than 42
inches in height and having 2 intermediate rails shall he providad
along the back and ends of all grandstands where the seats are more
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than 4 feet above the ground. Where tha front foot rest of any
grandstand {s more than 2 feet above the ground, a2 gpuard rail ex-
tending not less than 36 inches above such front foot rest shall be
provided.

Ind 55.56 Portable grandstands or bleachers, (1) DPortable grand-
stands or bleachers shall be self-contained units having all necessary
parts to withstand and restrain all forces which may be developed
during occupancy, They shall be so designed and constructed that
if any structural member essential to the strength and stability of
the structure is omitted during erection, the presence of unused con-
nectiona or fittings will make the omission self-evident.

(2) A portable grandstand shall not be used for public occu-
pancy until it has been securely assembled in accordance with this
requirement.

(3) Portable grandstands shall be provided wilh base plates, sills,
floor runners, or sleepers of sufficient area and strength to support
safely the total live and dead loads.

{4) Where portable grandstands rest directly on the ground, mud
sills of suitable materinl and having sufficient area to prevent dan-
gerous settlement shall ke provided under the base plates or sleepers.
All mud sills shall be properly anchored to the ground and all bear-
ing surfaces shall be in contact,

(5) A-frames or other supports and seat stringers for portable
grandstands or bleachers shall be secured to prevent accidental dis-
placement during occupancy.

(6) Field eonnections to wood members shall be by means of rivets,
bolts, connectors, lag screws, friction or other approved devices. Lag
serews shall not be used for direct tension. The use of nails and wood
serews is permissible for holding wood posts together except that
they shall not be used for demountable connections,

(7} Wood members in tension shall be connected at each end by
not less than 2 bolts or lag screws or by approved conncctors or
other approved devices. Adequate provision shall be made to prevent
the splitting or shearing of wood at such connections,

Ind 55.57 Iaspection. Every portable grandstand or bleacher shall
be carefully inspected by a building official before each period of
public occupancy and any loose connections, defective or broken mem-
bers or loose supports shall be properly repaired before the stiructure
is used. In cities or towns which do not have a building official,
such inspections shall be made by the chief of the fire department
or other public official designated by the industrial commission.

Ind 55.58 Tents. (1) For the purpoese of this section, a tent is a
portable, temporary shelter or a structure, the covering of which {s
made of pliable material,

{2) No tent shall be erected to cover more than 75% of the prem-
ises on which it is located.

(8) Tents used for assembly purposes which cover 1500 square feet
or more of ground esrea shall be located at least 20 feet from any
other strueture or adjoining property lines.

(4) Stake lineg of adjacent tents used for assembly purposes shall
be sufficient distance from each other to provide an emergency exit
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passageway not less than 6 feet in width between stake lines, Draper
protection shall be provided along such stake lines to eliminate trip-
ping hazards,

(5) Concession and other tents not used for nssembly purposes noed
not be separated from ecach other and may be located tess than 20
feet from other structures.

(6) This section does not apply to tents or shelters used exclusively
for construction purposes,

Ind 35.59 Struetural requirements. (1)} Poles and other members
supporting tents shall be of sufficient size and strength te support
the structure safely without exceeding the stresses speeified in Chap-
ter 53 of this code.

(2) All tents shall be adequately guyed, supported and braced te
withstand a wind pressure or suction of not less than 10 pounds per
square foot, .

(3) The poles, guys, stakes, fastenings, ete., shall be of sufficien
strength and so attached as to resist a wind pressure of at least 20
pounds per square foot of projected area of the tent.

Ind 55.60 Flame resistance, All tents used for azsembly purposes
or in which animals are stabled and all other tents used by the public
in places of outdoor assembly shall be effectively flame-proofed. The
owner shall furnish a certificate or a test veport by a recognized
testing engineer or laboratory as evidence that such tents have the
required flame resistance.

Ind 53.61 Fire hazards. (1) The ground enclosed by any tent used
in connection with a place of outdoor assembly and for a distance of
not less than 10 feet outside such structure on alt sides shall be
cleared of all flamiable material or vegetation which will transmit
fire, The premises shall be kept free from such Aammable material
during the period the premises are used by the publie,

{2) No hay, straw, shavings or similar combustible materials other
than that necessary for the current feeding and eare of animals shall
be permitted within any tents used for public assembly except that
sawdust and shavings be used if kept damp.

{3) No smoking or unapproved open flame of any kind shall be per-
mitted in any tent while occupied by the public. **No Smoking” signs
shall be conspicuously posted in all teuts open to the public.

{4) Tents shall not be used for motion picture performances unless
safety film is used.

Ind §55.62 Exits. (1) Livery tent occupied by the public shall have
at least 2 standard exits located at or near opposite ends of the
struetuve,

(2) In tents used for assembly purposes, exits shall be provided on
4 sides if the capacity exceeds 600 persons and on 4 sides where the
capacity exceeds 1,000 persons. Exits shall be uniformly distributed
but in no case shall the line of travel to an exit be greater than
150 feet.

(3) The total width of exits from a tent used for assembly purposes
shall not be less than 44 inches per 100 persens. Exit openings shall
comply in all respects with the requirements of sections Ind 55.10 and
Ind 51.15 of this code.
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Ind 55.63 Elecirical installations. (1) Electrical systems in all
places of outdoor assembly shall Le installed in accordunce with the
requirements of the Wisconsin state electrical code. All such sys-
tems shall be maintained and operated in a safe and workmanlike
manner,

(2) The electrical system and equipment shall be isolated from the
public by proper elevation and guarding, All electricul fuses and
switches shall be installed in approved enclosures, Cubles laid on the
wround or in areas traversed by the public shall be placed in trenches
or protected by approved covers.

Ind 55.64 Fire extinguishing e¢quipment. One or more fire extin-
guishers of approved type and size shall be provided in connection
with every wood grandstand and in all tents used for assembly pur-
poses. Such extinguishers shall be maintained in preper working
order and shall be Jocated where they ave casily accessible, preferably.
in or near the ticket office. In lurge instullations, additionud fire ex-
tinguishing equipment shall be provided as directed by the building
official.

Ind 53.653 [llumination; exit tights and signg, (1) All exits, aisles
and passageways leading to exits in grandstunds and other places of
nutdoor assembly shall be kept adequately lighted at all times when
the structure is occupied by the public, Artificial illumination having
an intensity of mot less than 2.5 foot candles at the floor line shali
be provided when natural light is inadequate.

(2) Exit lights and signs complying with the requirements of section
Ind 55,11 shall be provided in all places of outdoor assembly where
more than 100 persons can be accommodated.

Ind 55.66 Boiler and furnace room. Lvery boiler or [urnaca room,
including the breeching and fuel yoom, in places of outdeor assembly,
shull be enclosed with a 2-hour fire-resistive enclosure ov better and
all interior vpenings in walls forming such enclosuves shall be pro-
tected by self-closing fire-resistive doors. Gas-fired appliances for
heating water shall be installed in a boiler or furnace room. Chimneys
shall be constructed in conformity with the requirements of section
Ind 52,10 of this code,

Ind 55,67 Toilel facililics. Separale toilels shall be provided for
each sex in eonnection with ail places of outdoor assembly, Toilet
rooms and equipment shall comply in all respects with the require-
ments of sections Ind 52,50-Ind 52.64, inclusive, of this code.

Ind 55.68 Outdoor theaters. (1) DEFINITION AND 8COPE, For the pur-
noge of this code, an outdoor theater is a place of outdoor assembly
used for the showing of plays, operas, motion pictures and similar
forms of entertainment in which the audience views the performance
from self-propelled vehicles parked within the theater cnclosure, The
requirements of this section shall apply to outdoor theaters now in
existence and to outdoor theaters hereafter constructed, except as
provided in paragraph 5.

(2) ENTRANCES AND EXITS. All entrances and exits for outdoor
theaters shall comply with the regulations of the state highway com-
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mission for driveways from properly sbutting state highways and
the following additional requirements:

{a) Not more than one entrance shall be provided for each access
road but each such entrance may be divided into 2 roadways and
channelized to properly provide for vehicles turning right or left
from the highway.

{b) That portion of an entrance or exit lying within the highway
right-of-way shall comply with the regulations 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 preseribed
by the state highway commission,

(¢) 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 highway, and not more than one traffie lane
gshall be permitted for each traflie lane on the highway available to
vehices leaving the theater.

(3) VEHICLE STORACE. (a) Sufficient area shall be provided between
the highway 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 will not back
up on. the traveled way of the highway. Storage arca shall be ca]cu-
lated on the basis of 162 square feet per vehicle.

(b) A hold-over storage area having sufficient eapacity to accom-
modate not less than 15% of the theater capacity shall be provided
between the ticket booth and the ramp area,

(4) Tower CONSTRUCTION, The tower supporting the motion picture
screen shall be designed to resist a horizontal wind pressure of not
less than 30 pounds for every square foot of exposed surface.

(6) LocatioN OF TOWER. The screen shall be so oviented that the
picture ig not visible from any major highway. This requircinent
does not apply to towers erected prior to Januavy 1, 1952,

(6) CONCESSION AND MOTION PICTURE MACIIINE BOOTH, The motion
picture booth and equipment shall comply in all respects with the
requirements of sections Ind 55.40-Ind 53.49, inclusive, of this code.

(a) Concession buildings in connection with outdoor theaters shall
comply with the requirements of Chapter 54 of this code,

(V) SANITARY EQUIPMENT. Separate toilct rooms shall be provided
for males and females in connection with all outdoor theaters as
vequired by section Ind 55.32. Toilet rooms and equipment shall com-
ply in all respects with the requirements of scctions Ind 32.50-Ind
32.64 of thig code.

{a) In determining the nuber of fixtures required for toilet yooms
in connection with outdoor theaters, the capacity of the thoater is
established by allowing 2% persons for each vehicle accommuodated.
exclusive of vehicles parked in the waiting or hold-over aren.

(k) Where the public toilet rooms are so located that the patrons
must cross the ramp area in order to reach the toilet rooms, a suitable
approach or passageway leading thoreto shall be maintained. Such
passageways shall be properly lighted and they shall be kept free
from obstructions,
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{8) RAMPS AND SPEAKER FQUIPMENT., (a) Ramps shall be spaced
not less than 38 feet apart. The ramps shall he so designed that any
vehiele can move from its parked position to the exit driveway with-
out being required to hack up.

(b) All ramps, parking areas, entranee and exit driveways shall be
properly surfaced with a gravel surfacing or betler, adequate 1o
withstand the weight of the vchicles accommodated,

(e) An individual speaker shall be provided for each vehicle accom-
modated in the vamp area, All speakcrs shall be equipped with sufli-
cient eord to permit the speaker to be piuced inside the vehiele

(d) Where additional scating space is provided in the theater en-
closure for patrons using public transportation facilities, the speaker
wrrangement shall be such that the sound will be confined to the
immediate seating area and not breadeust beyvond the theater en-
closure, :

(e) There shall not be less than 18 fret distance between speaker
posts, measured parallel to the ramps, except in seuted areas for
patrons using public transpoirtation, All electrical wiring and electrical
equ’pment shall be instalied in accordance with the provisions of the
Wisconsin state electrical code, Each speaker post shall be wired
with wire approved for underground use laid in trenches not less
than 12 inches in depth.

(9) LiGHTING. All entrance and exit driveways shall be adequately
lighted and properly marked to avoid conpestion and confusion and
zhall remain lighted throughout the performanee and until the audi-
ence has left the area.

(10} SpeED LIMIT. In every outdour theater, nntices of a permanent
character shall be prominently displayed designating the maximum
speed limit permitted for cars driven within the arca, Parking lizhts
shall be used when cars are moving in the theater enclosure,

(11) RUNNING OF ENGINES. At each performance, un instructive
trailer shall be shown on the sercen informing the pations of the
danger of earbon monoxide poisoning when the engine is running and
stating that when it becomes necossary to run the engine, the windows
of the vehicle should be opened at least one inch.
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Chapter Ind 36

SCHOOLS AND OTHER PLACES OF INSTRUCTION

Ind 56,001 Scope Ind 56,10  Access to atlic wml root
Ind 56.01 Maximum helight Ind 56.11 Floor space and celling
Ind 56.02 Clasa of construction height
Ind 56,63 TPirst floor {lre-resistive Ind 56,12 Bitsement rooms
Ind 56.04 Subdtvisions and flre Ind 56.13  Assembly roums
stops Ind 56.1%4  Seats, lesks und alsles
Ind 56.05 ILxposure and courts Ind 55,145  Heating plants
Ind 56,068 Number, location and Trnd 56.18  Sanitary equipment
type of exits Tnd 58.17 Artincial lighting
Ind $6.07 Total width of exits Ind 36,18 FFire extinguizlwrs
Ind 56.08 Xixit doors Ind 58,10 Fire alarms

ind 56.09 Passag ways

Ind 56.801 Scope. The requirements of this chapter, sections Ind
56.001 to Ind 56.19, inelusive, shall apply to all public, parochial and
private schools, universities, colleges, academies, seminavics, libraries,
museums and art galleries; including all buildings or parts of bui!d-_
ings used for the purpose of acquiring knowledge.

Ind 56.01 Maximum height. (1) No building which accommodates
pupils helow senior or junior high school grades shall be more than
3 stories high, nor shall the topmost floor tevel be move than 35 feet
above the grade at any outside exit door,.-

(2) No building which is used as. & senior or junior high school
shall be more than 4 stories high, nmor shall the topmost Hoovr level
be more than 48 feet above the grade at any outside exit door,

Ind 36.02 Class of construction. (1} Fvery building not more than
one story in height may be of frame construction as specified in sec-
tion Ind 51,03.

(2) Every building which is more than one story, but not mme
than 2 stories in height, shall be of ordinary construction as speci-
fied in section Ind 51.02, or better, except as provided in section Ind
Ah.03.

(3) Every building which is more than 2 stories in height shall be
of fire-resigtive construction as specified in section Ind 51.001 except
that in a 3 story building ordinary construction, as specified in see-
tion Ind 5102, may be used above the thivd floor level

Ind 56.03 First floor fire-resistive. In all 2 story buildings having
more than 4 class, study, or recitation rooms of ovdinary size (750
square feet in area) on any floor, the first floor shall be of at least
2-hour fire-resistive construclion as gpecified in section Ind 5106 un-
lesa all of the stairways and corridors throughout the building,
including stairs, walls, ceilings and floors ave of at least 2-hour
five-resistive construction as specified in sections Ind 51.04 to Ind
51.07 inclusive. In all other 2 story buildings, tha basement ceiling
shall be of one-hour fire-vesistive construction as specified in scetion
Ind 51.08, or better,
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Ind 56 04 Subdivisiona and fire stops. Every building of this ¢lassi-
fication which is built in conncction with a building of a lower grade
of construction shall be separated from such other building by walls
of 4.-hour fire-rea’stive construction as specified in section Ind 51.03,
and all communicating openings shall be protected by fire-resistive
doors as specified in gection Ind 51.09 or cqual. If such openings are
used as a means of egress, they shall be kept normally open during
the occupancy of the building.

Ind 56.05 Exposure and courts, No wall containing windows which
light a class, study, recitation or rveadin room shall be less than 20
feet away from any opposite building, structure or lot line, or oppo-
gite court wail; except that the distance from such opposite court wall
may be reduced to not less than 20 feet provided light rays at an
angle of 30 degees are not thereby obstructed from entering the entire
upper half of any such window. '

Ind 56.08 Number, location and type. of exits. (1) The number and
location of exits shall be such that, in ease any exit or passageway is
blocked at any point, some other exit will still be accessible through
public passageways, from every room uscd by the publie or by the
occupants generally. Except that in a high school, university, col-
lege, library or museum building, not more than 2 classrooms of
ordinary size (750 square feet) may be placed between an exit and
the end of the building, provided that’the exit doors from such class-
rooms are not more than 10 feet-heyond the exit. In a one-room
building, only one exit will be required.

(2) In buildings of mwre than one story there shall be at least
2 stairway exits, each leading directly out of doors. The remaining
exits shall be either such stairways or horizonta] exits as specified
in section Tnd 51,19, Where such stairways lead to the basement they
shall be enclosed below the first floor as spocified in section Ind 51.18.

(3} In buildings of move than 2 storvies all staivways shall be en-
closed as specified in sections Ind 51.17-Ind 51.18.

(4) Fire escapes may only be used as exits from the temporary end
of incomplete or unit type buildings, as approved in writing by the
industrial commission. Such fire escapes shall be of the "B" tyvpe
where more than 100 persons can be accommodated ahove the frst
story,

(o) Handrails shall be provided on both sides of all exit stairs
uszed by pupils.

(6) Closets shall not be placed below stairways or stairway
landings.

Ind 56.07 Total width of exita. {1) The total width of exits from
any floor shall be not less than the following 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
may be used for not to exceed one-third of the above total widtha.

(3) The capacity of a school building shall be established by the
actual number of fixed seats in rooms where such are used or by the
number of persons which may be accommodated. (See section Ind
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36.11), The capacity of a library, museum, or art gallery shall be
established on the basis of 100 square feet of total floor area of the
building, exclusive of stairways and elevators, to each person, except
that for library reading rooms this area shall be reduced to 20 square
feet per person for the space so oceupied.

Ind 56.08 Exit doors, Exit doors shall comply with the reguire-
ments of section Ind 51.13, except that in elementary schools the
width may be reduced to 3 feet. The aggregate width of exit doors
shall be as requirved in Ind 56.07. No single door or leaf of a double
door shall be more than 42 inches wide.

Ind 56.09 Passageways. (1) Corridors and pussageways shall be
so designed as to prevent congestion and confusion and shall be
provided with windows and artificial light so as to maintain a light
intensity throughout of not less than 2.5 foot candles nt the floor ime
whenever the building is occcupied.

(2) The minimum unobstructed width of corridors and passage-
ways which are used by the public or by the occupants generally,
shall be determined in the same manner as specified for stairways in
section Ind 56.07, but in no case shall this width be less than 4 feet,
Corridors and passageways serving as a means of cgress shall be at
least equal in combined width to the required width of the stairways
or passageways leading to them.

Ind 36,30 Access to attic and roof. Livery building more than one
story in height shall have permanent means of access to the rvoof and
attic space from inside the building. Where a scuttle opening is pro-
vided, the opening shuall be not less than 20 x 30 inches, with a
permanent enclosure for a stairway or ladder leading thereto,

Ind 56,11 Floor space and ceiling height. (1) All class and recita-
tion rooms shall have a winimum floor space of 23 square feet per
person. Rooms used only for study purposes shall have a minimum
floor space of 15 square feet per person.

(2) In colleges or universities, classrooms seated with tablet arm
chairs or seats without desks shall have a minimum floar space of 10
square feet per person.

(3) All rooms used for education purposes shull not be less than 1v
feet high in the clear, except in elementary schoals such rooms which
have a sloping ceiling may have a ceiling height of not less than
8 feet on the low side provided the average ceiling height is not less
than 10 feet. Toilet rooms, service rooms, store rooms and similar
apaces shall be not less than 8 feet high 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
helow the adjoining grade. Industrial arts rooms, shops, toilet rooms
and other rooms used by pupils (not including play rooms) shall have
floors not more than 4 feet below grade. The walls and floor whe)e
exposed to soil ghall be waterproof and damp-proof.

Ind 56,13 Agsembly rooms. A room which seats, or which cun accom
modate, 100 or more persons shall conform to the requirements of
Chapter 55 (Theaters and Assembly Halls) of this code except that
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the minimum width of any exit doorway used exclusively by ele-
mentary school children may be 3 feet; but in any case the aggrepate
width of such doorways shall be in accordance with Chapter 55.

Ind 56.14 Seats, deskas and aisles, (1) Secats, chairs and desks in
class, recitation, or study rooms seating more than 50 persons shall
be securely fastened to the floor; or seats shall be fastened together
in groups of 4 or more, or in groups of 2 seats and 2 desks. Except
that this requirement shall not apply to desks and chairs used by
teachers, or to chairs, tables and equipment used in kindergarten
roonis.

(2} Class, recitation and study rooms shall have aisles along all
walls.

(3) In elementary school rooms, the intermediate aisles shall be
not less than 18 inches and the wall aisles not less than 30 inches in
width. .

(4) In high school rooms, and in all other class, recitation and
study rooms, the intermediate aisles shall be not lesg than 20 inches
and wall aisles not less than 30 inches in width.

(5) Where rooms are used for assembly purposes, seats and aisles
shall conform to the requirements of sections Ind §5.13-Ind 535.17
of this code.

Ind 56.15 Heating plants, (1) In every building more than one
story in height, all heating plants and fuel rooms shall be enclosed
with not less than 4-hour fire-resistive construction as specified in
sections Ind 51.05 and Ind 51.06, All openings shall be protected with
self-closing fire-resistive doots as specified in section Ind 51,090,

(2) In one story buildings all heating plants and fuel rooms shall
be enclosed with not less than 2-hour fire-resistive construction us
specified in sections Ind 5105 and Ind 51.06, except that this require-
ment shall not apply to buildings where jacketed stoves or school
room heaters are permitted, All openings shall be protected by sclf-
closing fire-resistive doors as specified in scetion Ind 51.04,

Ind 56.16 Sanitary equipment. {1) TOILETS, School buildings shail
have the following toilet equipment:

(a) In high schools, one water-closet for every 30 females or
fraction,

(b} One water-closet for every G0 males or fraction and one urinal
for every 30 males or fraction.

(¢) In junior high and elementary schools, one water-closet for
evely 23 females or fraction, one water-closet for every 50 males or
fraction and one urinal for every 25 males or fraction.

{2) DRINKING WATER. One drinking fountain shall be installed in
cach story and basement, for each 6000 squave feet of floor area, or
fraction. Drinking fountaing shall not be installed in toilet roomaz.

(3) WASHING FACILITIES. Lavoratories shall be provided in connec-
tion with toilet rooms in the ratio of one lavatory for every 2 toilet
fixtures (closets and urinals).

(4) CLOAKROOMS AND WARDROBES. In every school building, there
shall be provision for the placing and storage of the wraps of oceu-
pants. Such provision shall consist of wardrobes, lockers, or cloak-

1-2-54

= Buildlag Code

63/



WISCONSIN ADMINISTRATIVE CODE 127

rooms, constructed and arranged in a manner to insure and facilitate
the ventilation and sanitation of contents. Ventilation shall eonform
to the provisions of section Ind 58.47 of the heating, ventilation and
air conditioning code.

(a) This prohibits the use of corridors, vestibules, ete., for cloak-
room purposes, unless ventilated lockers are provided. Open hooks
and hangers will not be approved.

Nots: Henting and Ventilation: For heating and ventllatlon in schoola,
libraries, ete., see the heating, ventilation and air conditioning code issued
by the industrial commlssion, which code applies to all publie buildings and
places of employment.

Ind 56,17 Artificial lighting, (1) Each class, study or recitation
room of standard size (31 to 33 feet long by 22 to 23 feet wide) shall
be equipped with at least 6 artificial lighting units symmetrically
spaced.

(2) Where electric service is avatlable at least one circuit of 15
amperes capacity {see Wisconsin state electrical code) shail be
supplied to each standard room.

Note: For general requirenionts which apply to the natural and artificial
tighting of schools see the schoob lighting code issued by the industrial
commission.

Ind 56.18 Fire extinguishers. In every building, standard fire
extinguishers, ag apecified in sectlon 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 extinguisher
on each floor including basement. 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 view
and always accessible.

Ind 56.19 Fire alarms. (1) Every building 2 or more stories in
height and every one-story building with 6 or more classrooms and
an assembly hall or gymnasium accommodating more than 100 per-
song shall be provided with a proper alarm system complying with
section Ind 51.24,

FException: A hand opevated alarm if permanently installed and
so arranged that it can be operated from any story, including the
}Jusen}ent, may be used in school buildings not more than 2 stories
in height and having not more than 2 standard size classrooms on
the second floor,
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Chapter Ind 57

APARTMENT BUILDINGS, HOTELS AND PLACES
OF DETENTION

Ind 57,001 Scope Ind

3T.4% Repairs
Intt 57.01 Class of construction ind 37.16 Cleanliness
[nl 67,02  PFirst Noor Are-resistive Tndl $7.1%  Swse of roons
Ind 657.03 Garage and busihess Tl 47,18 1insement roonis
separation Indd 657.1% Windows
Ind 5%.04 Corrvidor and divkling Ind 57,20 T=olition of fire hazoards
partitions Ind 07.21 Fire protection cguip-
Ind 57.05 Court walls ment
Ind 57.06 YVYards Il 57 Fire alarm
Ind 57,07 . Number, location and Ind 5 Scuttle
type of oxits Ined Directions for cscape
Ind 57.68 Aggregate width of exits  Ind Row house
Ind 57.09 Exit doors Ind i fraragey
tnd 57.10 Passageways Ind 37, Fitllng stations; hulld-
Ind 57.11 Lighting of exits ings and structures
Tnd 57.12 Enclosure of stalrways Ind 57,52 Autemwbile tire or bat-
and shafts tery shops
Ind 57.13 Toilet rcoms Ind 57.54 Automoblie parking
Ind 57,14 Washing facilities decks

Ind 57.001 Scope. (1) The requirements of this chapter shall apply
to all apartment buildings, row houses, rooming houses, hotels, dormi-
tories, convents, monasteries, hospitals, children’s homes, 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 apartment building, row house, reoming house, hotel, dormi-
tory, convent, hospital, as follows:

{a) Occupied as a residence of 3 or more families living independ-
ently or occupied by 2 such families and used also for business
purposes, or

{h) Occupied for sleeping or lodging purposes by 3 or more persons
not members of the same family.

{8) By place of detention is meant a building or part of a building
used as a place of abode and wherein persons are forcibly eonfined,
such as asylums, mental hospitals, and jails,

Note: The attorney general has ruled that all persons committed to an
insane asylum by court order come within tho meaning of the words “faorcibly
confined”. Also that the words *“forcibly confined” apply to all peraons con-
fined without thelr consent.

Ind 57.01 Class of construction. (1) All places of abode which are
more than 3 stories in height shall be of fire-resistive construction as
specified in section Ind 51.00%.

(2) Al 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 which
will accommodate not more than one family on ecach floor and a 3
story hotel or rooming house which will aceommodate not mare than
6 persons on each floor may be of frame construction as specified
in section Ind 51.03, except as provided in section Ind 57.02.
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(3) All places of detention and all hospitals of 3 or more stories
shall be of fire-resistive construction as specified in scetion Ind 51001,

Ind 57.02 First floor Gre-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 lesg than 3-hour fire-resistive 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 accommodate not more
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 as
specified in section Ind 51.23.

(2) Spaces between floor joists, below or ahove stud partitions
where the studs extend through one or more stories, shall be fire-
stopped. -

Ind 57.03 Garage and business separation. (1) In every buijlding
in which a lower story is used for garage purposes, the ceiling over
the garage shall be of unpierced 4-hour fire-resistive construction
as specified in section Ind 51.06. Stairways from garages leading to
the upper stories shall be separated from the garage area with walls
of 4-hour fire-resistive construction as specified in section Ind 51.03,
with openings protected as specified for special occupaney separation,
section Ind 51.08.

(2} In a building more than 2 stories in height where the lowor
story is used for business purposes, other than the hazards listed in
Chapter 57 of thig code, the ceiling over the lower story shall be of not
less than one-hour fire-resistive construction as specified in sec-
tion Ind 51.06.

Ind 57.04 Corridor and dividing partitions. (1) All 3 story places
of abode which have more than one apartment or 8 rooms on any
floor, shall have the public passageways enclosed with partitions of
not less than one-hour fire-resistive construction as specified in see-
tion Ind 51.05. If there is more than one apartment on any flnor,
such apartments shall be separated by such partitions. If there are
more than 8 rooms on any floor, they shall be divided by such par-
titions into groups of not more than 8 roems each.

"(2) Doors in such corridor partitions may be solid slab doors, 1
incheg in thickness, and need not be self-closing.

Ind 57.05 Court walls., The walls of courts and similar interior
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 when the
building is permitted to be of ordinary construction, the court walls
may be of one-hour fire-resistive construction. )

Ind 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 across
the entire width of the lot, open and unobstructed from the ground
to ﬁhe sky. The width of the yard behind a 2 story building shal] be
either:
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(a) At least 5 feet of unobstructed width; or

(b) At least 10 feet from the rcar lot line to the building line, of
which at least 3 feet shall be unabstructed, and the remainder may
be occupied by an open (or sereened) porch.

(2) For apartment houses of more than 2 stories, the unobstructed
width of the entire yard shall be increased one foot for each additional
story, except in the case of corner Ints.

(3) No apartment house shall be placed hehind any other building
unless there is at least 50 feet between the buildings.

Ind 57.07 Number, location and type of exits. (1) There shall be
at least 2 cxits accessible from ecach room or apartment by means of
stairvays, ramps or horvizental exits, The number and location of such
exits shall be such that in case any exit or passageway is blocked at
any point, some other exit will still be accessible through public
passageways from every room or apartment, except that in fire-
vesistive buildings 2 total arca of pot more than 1200 squave feet
may be placed between an exit and the end of the building, and ex-
cept in 2 story buildings where there are not more than 2 apartments
on the second floor, one exit may be through the adjoining apartment
provided a connecting door containing a glass panel is provided in
the partition separating the 2 apartments. The loek or locks on such
doors shall be of a type which can he unlocked from cither side with-
out the use of a key.

(2) Exits shall be distributed so that the entrance to each room
or apartment will he not more than 50 feet distant from an exit,
measuring along public passageways, if n a building of non-fire-
resistive construction, or 75 fect in a fire-vesistive building.

(3) At least one-half of the required exits, in buildings of more
than one story, shall be stairways as specified in section Tnd 5L.16.
The vemaining exits shall be cither stairways, or horizontal exits; or
fire escapes may be used as exits from floors which are not more than
40 feet above grade if they are placed azainst blank walls. Every
building which accommoedates more than one family, or 8 persons,
above the second story shall have at least 2 stairways.

(4} Apartment buildings 3 stories or less in height whose floors
and supporting members are of not less than 2-hour fire-vesistive
construetion, as specified in section Ind 51.06, and which have a plan
%0 arranged that not more than 2 occupancies en any floor make use
of a common stairway, may be constructed with one common stairway
as a single exit, provided the walls between occupancies and those
enclosing the stairway are of 2-hour fire-resistive construction as
specified in section Ind 51.05. In this case, the stairways 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 fire-
resistive doors as specified in section Ind 51.09,

{5) Where a jail or other place of detention wherein 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
o1 court house section of the building.
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Ind 57.08 Aggregate width of exits, The aggregate width of exits
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 move than 6 Tamilies,
or 40 persons, shall be not less than 3 feet wide and shali not be
required to open outward.

Ind 57.10 Passageways. Every public passageway leading from an
exit shall be at least as wide as the required width of such cxit.
Every public passageway leading to an exit shall be at least 3 feet
wide, The requived width shall be kept clear and unobstructed at all
times,

Ind 57.11 Lighting of exits. In every building which accommodates
more than 4 families, or 30 persons, and in every building which
accommodates transients, the public passageways and stairways and
exit doorg shall be illuminated from one hour after sunset to one hour
before sunrise. This illumination shall include lights at all intersce-
tions of passageways, at all exits, and at the head, foot and landinwe
of every stairway. The lights at emetgency exit doors shall be red
lights and shall be accompanied by a sign bearing the word “exit”
or “out”, in plain letters.

Ind 57.12 Enclosure of stairways and shafts. (1} In 3 story build-
ings all stairways shall be enclosed as provided in sections Ind 51.17
or Ind 51,18, with one-hour fire-resistive partitions, as specified in
gection Ind 51,05, or better, unless the building ig either of fire-
resistive construction or equipped throughout with automatic sprink-
lers. The doors may be omitted in the stories above the bascment in
one atairway enclosure. In all 3 story buildings accommodating more
than 2 families, or 15 persons, above the first story, all hasement
stairways shall be enclosed with 2-hour fire-resistive partitions us
specified in seetion Ind 51.05,

{2) In buildings more than 3 stovies in height, all stairways shall
be enclosed with 2-hour fire-resistive partitions, as specified in scction
Ind 51.05, except that one stairway may be unenclosed in the first and
second stories, provided such stairway does not lead to the basement,

{3) In all buildings more than 2 stories in hejght in which the first
story ig used for business purposes, at least one stairway shall he
enclosed in the first story with an unpierced wall of 2-hour fire.
resistive construction, as specified in section Ind 51.05, and such stair-
way shall not connect with the basement,

(4) Every elevator shaftway, dumbwaiter shaftway, clothes chute,
waste paper chute, pipe shafts and other similar vertical shafts in
buildings more than 2 stories in height shall be enclosed with 2-hour
fire-resistive partitions, as described in section Ind 51.05, except that
for 3 story buildings, one-hour fire-resistive partitions may be used
where the enclosure does not pags through a business portion. In all
cases the basement enclosure shall be of not less than d4-hour fire-
resistive conatruction.

Ind 57.13 Toilet roems. (1) Every apartment shall have a water-
closet in & bathroom’ or separate compartment, except that where
there are apartments consisting of not more than 3 rcoms, there shail
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be at least one water-closet for every 2 such apartments. All other
buildings in this classification shall have at least ene water-closet for
every 10 persons or fraction thereof.

(2) Occupants of rooms with private water-closets shall not be
considered in counting either the number of persons or the number of
fixtures,

{3) Water-closets and urinals, and the pipes connected therewith,
shall be protected against freczing as provided in section Ind 52,61,

Miatory: (1) (2) (1) am. Negister, June, 1956, No. 6, eff, 7-1-T6,

Ind 57.14 Washing facilities. In every building of this classification
where water supply is available or can be made available, there shall
be at least one sink or wash howl in connection with each toilet fix-
ture. In apartment houses there shall he such 2 sink or wash bowl
in each apartment.

Ind 57.15 Repairs. Lvery building of this clagsification, and all
parts thercof, shall be kept in good repair and the roof shail he
maintained to prevent leakage. All rainwater shall be so drained and
conveyed therefrom to prevent dampness in the walls and ceilings.

Ind 57.16 Cleanliness. Every building shall be kept clean, and shall
alsoe be kept free from any accumulation of dirt, filth, rubbish,
zarbage, or other matter in or on the same or in the yards, courts,
passages, areas or alleys connected with or belnnging to the same.

Ind 57,17 Size of rooms. Every sleeping room shall be of sufficient
size to afford at least 400 cubic feet of air space for each cccupant
over 12 years of age, and 200 cubic feet for each occupant under 12
years, except that a minimum of 150 cuhic feet may be provided for
infants in hospital nurseries. No greater number of oecupants than
the number thus established, shall be permitted in uny such room.

Ind 57.18 Basement rooms. {1) Ne living or sleeping room shall
have its floor level below the adjnining yawd, court, alley or street
grada. )

i {2) No rooms wherein poersons are foreibly confined shall be located
in a hasement.

Ind 57.19 Windows. The outside windows in every sleeping or
tiving room shall have a total sash area of at least one-tenth of the
floor avea of the room, but not less than 12 squarc feet. The top of
at least ome such window shall be not less than 6!z feet above the
ﬂo((;rl..1 and the upper half thereof shall be made so as to open the full
width,

Ind 57.20 Isolation of fire hazards. (1) All boiler and furnace
rooms, including fuel. rooms and breeching, all laundries, drying
rooms, carpenter shops, paint shops, and other hazardous work rooms
and storage rooms in all buildings accommodating transients, and in
hospitals, asylums and other places of detention, shall be cnelosed
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 doora as specified in section Ind 51.09.

(2) In ali other buildings under this classification, such rooms shall
be encloged with a 2-hour fire-resistive enclosure as provided in sec-
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tions Ind 51.05 and Ind 51.06, or better, except as otherwise provided
in this section.

(3) In apartment buildings not move than 2 stories in height, such
rooms shall be enclosed with a one-hour fire-resistive enclosure as
specified in sections Ind 51.05 and Ind 51.08, or better, exeept as
provided in paragraph b of this section.

(4) In one story buildings having a foor area of not more than
3,000 square feet and 2-story buildings having a floor area of not
more than 1,500 square feet per floor which are used for business
purposes and also accommodate not more than 2 families, such rooms
shall be enclosed with a one-hour fire-vesistive enclosure, as specified
in gsections Ind 51.05 and Ind 51.08, or better.

{5) The encloaure for the heating plant may be omitted in apart-
ment buildings not more than 2 stories in height and having not
more than 2 apartments on a floor and in rooming houses not more
than 2 stories in height and having not more than 8 living or sleeping
rooms on a floor, provided no part of the building is used for business
purposes and all interior basement stairways are enclosed with a
one-hour fire-registive enclosure as specified in seetions Ind 51.05
and Ind 51.06, or better. See section Ind 57.25 for exception for row
house installations.

Ezception: Gas fired space heaters may be used in private apart-
ments and in guest rooms in motels or tourist courts without an

“enclosure if approved by the industrial commission. Space heaters

fired with liquid fuel may be used without an enclosure in motels
and apartment buildings not more than one story in height,

Ind 57.21 Fire protection equipment. (1) Standard first-aid stand.
pipes shall be provided in every building which is more than 2 storics
high and accommodates 20 or more transients, and in all hoespitals,
agylums and other places of detention.

(2} In the above buildings wheve adequate water supply is not
available, and in buildings accommodating less than 20 transients
where first-aid standpipes are not provided, a standard fire cxtin-
guisher shall be placed on each floor at the head of each stairway an
at each elevator or group of elevators,

Ind 57.22 Fire alarm. (1) Every building which accommodates 2o
or more persons except hospitals and places of detention shai]l be
provided with a fire alarm system complying with section Ind 51.24.

(2) Every hospital which accommodates 20 or more persons shall
be provided with a fire alarm system complying with section Ind 51.24,
except that chimes or other approved sounding devices shall be used
when within hearing distance of the patients. Visual attention com-
pelling devices may be used in hospitals where approved by the indus-
trial commissgion,

(a) A presignal fire alarm system may be instailed in hospitals »r
hotels where not less than 4 employes are on duty at all times to
respond to fire alarms.

{b) Where presignal systems are installed, it is recommended that
the fire department be cailled immediately after the prealarm signal
is received.

(8) This order applies to buildings now in existence and to build-
ings hereafter constructed.
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1_I'ld 57.23 Scuttle, Every building more than one story in height
which accommodates more than 4 familics, or 30 persons, shall have
# permanent means of access to the roof from the inside. The opening
shall be not less than 20 x 40 inches and there shall be a permanent
ladder or stairway leading thereto.

Ind 57.24 Directions for escape, (1)} In every room liable to be used
by transients, a notice shall be conspicuously posted giving complete
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) DEFINITION. A row house is a place of
abode not more than 2 stories in height, arranzed to accommodate
3 or more attached row dwelling units in which cach dwelling unit is
separated from the adjeining unit by an unpierced vertical occupaney
separation of not less than one-hour fiveeresisiive construction, extend-
ing from the basement or lowest floor tn tie under side of the roof
boards.

(2) REQUIREMENTS. (a) [Rach Jwclling unit shall have separate

entrances and exits leading directiy to the outside.
_ {b) Heating ducts may he instalid in the space between studs
in the occupancy separation wail yvided ail such ducts ave covered
with 14 inch corrugated ashestos oe the equivalent protection, Heating
dll(i‘lts shall not be installed bae: Lo back in the occupancy separation
wall,

{¢}) Where vach livirs unit has a separate heaiing system, the
requirements of scctions Ind 57.20 and Ind 57.22 need not be com-
plied with,

(d) Euch living unit shall have access to the attic from the inside
by means of an opening not less than 20 x 30 inches located ahove
the stair landing on the second floor, but the other provisions of
section Ind 57.23 need not be complied with,

HAZARDOUS OCCUPANCIES

Ind 57.50 Garages. (1) DrrRNtTioNs. (a) A garage is a building,
or part of a building, which accommodates or houses self-propelied
vehicles. For the purpose of this code the term vehicle includes land,
ai* and water vehicles.

(b) A private garage is one used in connection with a private
residence for the purpose of housing self-propelled vehicles owned by
the oceupant of the residence and used only for personal or family
service,

(2) CoNSTRUCTION REQUIREMENTS. (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, salesrooms, and
repair shops shail be of not less than 4-hour fire-resistive construction,
as specified in section Ind 51.06. Exceptions: 1. A garage not more than
one story in height and 2,000 square feet in area may have walls
and roof of frame construetion if located at least 100 feet from any
other building or boundary line between premiges.
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2. A hangar for the storage of not more than one airplane or a
hoat house for the storage of not move than one motor boat may he
of frame construction if located at least 15 feet from any property
line or other building.

(b) All walls, or parts of walls, nearer than 5 feet to a boundary
lineg between premises or to any other building shall be unpierced;
all walls, or parts of walls, nearer than 10 feet, but not neaver than
5 feet, to a boundary line between premises or 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 51.10.

(¢) Where a garage, other than a private garage, is built in con-
nection with a building used for other purpeses, it shall be scparated
therefrom by means of unpierced 4-hour fire-vresistive walls, as
specified in section Ind 31.05, and unpierced 4-hour fire-resistive
floors above and below as specified in seetion Ind 51.06, Stairways
from garages leading to upper stories shall be separvated from the
garage area with walls of 4-hour fire-resistive consiruction as speci-
fied in section Ind 51.05, with openings protectad as apecified for
gpecial occupancy separation, section Ind 51.08, Firception: L. Where
a fire station is incorporated within a municipal or similar com-
munity building, connecting door openings will be permitted if pro-
tected with fire-resistive doors as specificd in section Ind 51.09,

(d) Where a garage which is less than 500 square feet in amea
is built in connection with a public huilding or place of employnient
under this code, the garage shall have walls and ceiling of not less
than one-hour fire-resistive construction as specified in sections Ind
51.05 and Ind 51.06, and the openings to adjoining parts of the
building shall be protect:d by means of fire-resistive doors as apecified
in section Ind 51.09.

{3) FirE PROTECTION. Boilers, furnaces and all open flame wruip-
ment within garages shall be effectively separated from other areas
by not less than 2-hour fire-resistive walls, floors and ceilings as
specified in scetions Ind 51.05 and Ind 5106, Such enclozures in
basements shail have no openings into other basement aieas. All
stairways leading to such basement enclosurcs from the first foor
shall be enclosed on the first floor with not less than 2hour fire-
resistive construction as specified in sections Ind 51.05 and Ind 51.04,

.and the opening. thereto protected with a fire-resistive door as speci-

fied in section Ind 51.09.

(4} Froor 118, There shall be no pits or other depressions in the
floor of any garage area, except that this requirement shall not apply
to the shallow depressions formed to secure floor drainage, nor ta
catch basins installed in compliance with the provisions of the plumb-.
ing code issued by the state board of health, nor to floor openings
for access to regular bagsements.

{a) This will permit service openings in the floors of garages or
service stations provided that the area helow can be classed as regular
basements and are ventilated in accordance with the requivements of
the heating, ventilation and air conditioning code.

Ind 57.51 Filling stations; buildings and structures. (1) DEFIxNI-

& TteNs. (a) By filling station iz meant one or more pumps, tanks, and
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other pieces of equipment used in the storage and dispensing of liquid
fuels and arranged for the sale of such liquid fucls to the publie.

(b) By dispensing aren is meant any area within 15 feet of any
pump or other dispensing equipment.

(¢} By basement or open space under a floor or dispensing area
is meant any space that does not have an outlet at its lowest level,
at or above grade.

(2) ConsrrvcerioN, {a) All buildings having a service space of
more than 500 square feet in area designed to accommodate motor-
driven vehicles, and all other buildings erccted within 15 feet of the
dispensing equipment shall be of ordinary construction, as specified
in section Ind 51.02, or better, except where canopies are provided
over the dispensing equipment, such canopies shall be of incombustible
eonstruction throughout. Ne pumps or other dispensing equipment
serving liquid fuel to the public shall be located within or under any
occupied part of any building or structure. :

{(b) Buildings not more than ane story in height and not exceeding
500 square feet in area muy he of frame eonstruction if located
at least 15 feet from dispensing cquipment auwd 10 feet from the
boundary lines hetween premises and from other buildings on the
same premises,

(¢} Buildings more than 300 squarc icet in aven used as office
buildings exclusively, or in conncction with other non-hazardous
occupancies may be of frame construetion if not more than one story
in height and located at least 30 feet from boundary lines between
premises, from other buildings on the same premises and from the
dispensing equipment.

(d) Al walls, or paris of walls, in buildings under (a) which ave
nearer than 5 feet to o boundary line between premises or to any
other building shall be unpicreed; all walls, or parts of walls neaver
than 10 feet, hut not nearver than 5 feet, to a boundary line between
premiseg or 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 51.10.

(e) The main floor level of any building erected within 15 feet
of equipment used to dispense liquid fuel shall not be below the level
of the driveway or grade at such equipment,

(£) There shall be no basement or other open space under the
floor of the dispensing area outside of the building. There shall be no
basement or other open space under the floor of any filling station
building, unless:

1. The main floor level is at least § inches above the driveway
or grade at the dispensing equipment, and

2. There i3 no outside door, window or other wall opening to such
under floor space, except fuel chutes or other similar vertical open-
ings having a tight-fitting cover, with the bottom of such opening
at least 6 inches above the driveway or grade at the dispensing
equipment. | .

8. The floor and enclosure of the under floor space is of 4-hour
fire-resistive construction as specified in sections Ind 51.05 and Ind
31.06.

4. The under floor space is effectively vented by gravity means.

Note: For requirements applying to floor pits, see section Ind 57.50.
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Ind 57.32 Automobile tire or battery shops. {1) Any building, or
part of a building, in which tires are repaived or fitted to vehicles
shall be constructed, equipped and maintained as 4 garage 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
27.50.

Ind 57.53 Automobile parking decks. (1) DEFINITION. For the
purpose of this code, a parking deck is an unenclosed or partially
encloged structure used for the parking or storage of self-propelled
vehicles, which are driven into the structure and are parked under
their own power with no facilitics for the repairing of such vehicles.

{2) CONSTRUCTION REQUIREMENTS (a) Parking decks may be
erected without enclosing walls except that unpiccced enclosing walls
of not less than 2-hour firce-resistive construction, as specified in
section Ind 51.05, shall be provided on all sidcs which are loeated less
than 10 feet from the boundary line hobween premises or from any
other huilding.

(b) Parking decks of 4-hour fire-resistive congtruction shall not
be limited in height or in floor area.

(c) Parking decks more than 5 feet in height shall have floors
and supporting members of 2-houe fire-resistive construction or better.

" Such structures shall not excveed 756 feet in height or 30,000 square

feet in area.

(d) Parking decks of unprotected incombustible construction shall
not exceed 50 feet in height or 20,000 square feet in area. This area
may be increased to 25,000 squarve feet where the structure faces
2 gtreets and to 30,000 square feet where it faces 3 or more strests.

{e) A continuous wheel guard not less than 10 inches in height
shall be provided on all sides of the structure on all foors.

(f) A guard rail not less than 3 feet 6 inches in height and having
an intermediate rail at mid-height and a toeboard at least 6 inches
high at the base, or the equivalent, shall be provided on all open sides
of the structure on each floor.

{g) All parking decks and parts thereof shall be designed and
constructed to support the following minimum superimposed live
toads jn pounds per square foot of horizontal avea, in addition to the
dead load:

Porods

Per Square
Passenger Cars Only Fuot
Top floor L 80
First floor oo 80
Intermediate floors ____ . ___.. A0
Ramps _ 80
Busses and Trucks
All floor and rvamp areas ... 3000 pound axle load in any

possible position or 80 pounds
per square foot, whichever
produces the greater stress.

History: Cr, legiater, June, 1856, No. 6, off. T-1-5§: cr, (1) (g), Register,
August, 1957, No, 20 eff, 3-1-57.
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