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BUILDING CODE

INTRODUCTION

The Building Code has been adopted by the Industrial
Commission in discharge of its duties under Sections 101.01
to 101.28, inclusive, of the statutes of Wisconsin. It supple-
ments the reqguirement of Section 101.08, to the effect
that “every employer and every owner of a place of em-
ployment or a public building now or hereafter constructed
shall so construct, repair or maintain such place of employ-
ment or public building and every architect shall so prepare
the plans for the construction of such place of employment
or public building as to render the same safe.”

The orders contained in this code are binding alike upon
every employer and every owner of a place of employment
01 a public building, upon builders, and upon archifects,
who prepare plans for the construction of places of employ-
ment or public buildings.

The terms “owner”, “employer”, “place of employment”
and “public building” are herein used as defined in the
statutes.

The term “owner” includes “every person, firm, corpora-
tion, state, county, town, city, village, manager, representa-
tive, officer, or other person having ownership, control, or
custody of any place of employment or public building, or
of the construction, repair, or maintenance of any public
building, or who prepares plans for the construction of any
place of employment or public building.”



8 INTRODUGTION

By “employer” is meant “every person, firm or corpora-
Lion, agent, manager, representative or other person having
control or custody of any employment, place of employment,
or any employe.”

By “place of employment” is meant “every place where,
either temporarily or permanently, any industry, trade, or
business is carried on, or where any person is directly or
indirectly employed by another for direct or indirect gain
or profit, but not including private domestic service or
agricultural pursuils which do not involve the use of
mechanical power.”

The term “public building” is defined to include “any
structure used in whole or in part as a place of resort,
assemblage, lodging, trade, traffic, cccupancy, or use by the
public, or by three or more tenants.”

The original Building Code, effective October 9, 1914, was
prepared by the Industrial Commission with the advice and
assistance of a Building Code Advisory Committee com-
posed of the following named persons:

A. C. Eschweiler, Architect, Milwaukee.

C. F. Ringer, former Inspector of Buildings, Milwaukee.

Howland Russell, Architect, Milwaukee.

C. A, Halbert, Civil Enginecr, Madison,

Sidney J. Williams, Deputy, Industrizi Commission.

In addition to the original code, other revised building
codes have been issued from time to time with effective
dates as foliows: October 15, 1915, September 15, 1918,
January 9, 1920, Septemiber 30, 1921 (reprinted in 1925
and 1927), and Apuril 18, 1931 (reprinted in 1934).

Some of the editions contained only minor changes or
incorporated new orders adopted after previous codes had
been published, but the present issue, effective July 29, 1942,
has been extensively revised and augmented. This revision
has becn accomplished with the advice and assistance of
the following advisory committee:

Peter Brust, Milwaukee, Chairman, State Association of Wisconsin
Architects and Wiseconsin Chapter, American Institute of
Architects.

Leon M. Gurda, Milwaukee, City of Milwaukee.

Jay Hathaway, Madison, Wisconsin State Federation of Labor.

Adolph Holub, Wausau, Wisconsin Association of Real Estate

Brokers. .
Roger Kirchhoff, Madison, State Architect. L
0. T. Nelson, Madison, Seecretary, Industrial Commission,
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*Roy L. Petersen, Kenosha, League of Wisconsin Muricipalities.
Petei E Schoemann, Milwaukee, Wisconsin State Federation of
abor.

8. M. Siesel, Milwgukee, Master Builders Association of Wisconsin.
J. B. Wilkinson, Milwaukee, Fire Insurance Rating Bureau.
C. A. Willson, Madison, Engineering Society of Wisconsin,

Wm. Gaethke, Deputy Inspector of Buildings, Milwau-
kee, represented Mr. Gurda at the advisory committee
meetings.

Administration

The Building Code is enforced by the Industrial Com-
mission in cooperation with municipal and other local offi-
cials, who are required by law to enforce all orders of the
commission which are germane to their respective duties
(Wisconsin Statutes, Section 101.28). With the Building
Code as a foundation, city ordinances may go more into
detail, if desired, or may contain more stringent require-
ments than those of the state eode, but this Building Code
contains minimum standards and requirements which ap-
ply to cities and the state generally, and no local ordinance
or code may be less stringent.

Appeal

Any person who considers any part of the Building Code,
or any official’s interpretation of the code, to be unreason-
able, may appeal to the commission to interpret, modify, or
suspend the same. (Wisconsin Statutes, Sections 101.15
to 101.17).

* Resigned.
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Chapter 1
SCOPE OF BUILDING CODE

Order 5000. New Buildings and Additions.

This code shall apply to all new buildings, structures,
and also to additions to existing buildings and structures,
except as in Ovder 5005. '

(a) Existing Buildings. Buildings and structures erected
prior to the effective date of the first Building Code (Octo-
ber 9, 1914) shall comply with the General Orders on
Existing Buildings, issued by the Industrial Commission.

Order 5001, Alterations.

"This code shall also apply to all aiterations in any build-
ing or structure which affects the structural strength, fire
hazard, exits, lighting or sanitary condition of any new or
existing building or structure. This code does not apply
to ordirary nonstructural changes or minor repairs neces-
sary for the maintenance of any bhuilding or structure.

Order 3(302. Change of Use.

When the use of a building or structure is changed and
the requirements for the new use are more stringent than
those for the previous use then such building or strueture
skall be made to comply witn the requirements for the new
use as provided in this code.

If, upon an inspection ol a building or structure, it is
found that its use was changed since the effective date of
the first Building Coda (October 9, 1911) and that it does
not comply with the requirements of the Building Code in
offect at the time of such change, it shall then be made to
comply with the code requirements in effect at the time of
change in use.

Order 5003. Gxemption From Code Requirements.
This code does rat apply to the following buildings:
(1) Dwellings, and outbuildings in connection there-
with, such as barns and private garages.
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(2) Apartment buildings used exclusively as the resi-
dence of not more than two familjes.

(3) Buﬂdings used exclusively for agrieultural pur-
poses which are not within the limits of a city or an
incorporated village.

{4) fI‘emporary buildings or sheds used exclusively for
construction purposes, not exceeding two stories in height
and not used for living quarters. ’

Order 5004. Local Regulations.

This code shall not limit the power of cities, villages and
towns 150 make, or enforce, additional or more stringent
regulatlon‘s, provided the same do not conflict with this
code or with any other order of the Industrial Commission.
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Chapter 2
ENFORCEMENT CF CODE

Order 3010. Approval of Plans and Specifications,

Complete plans and specifications for ali huildings and
structures in the following classifications shall be submitted
to the Industrial Commission for approval before letting
contracts or commencing work.

Theaters and assembly halls.

Sehools and other places of instruction.

Apartment buildings, hotels and places of detention.

Iiazardous occupancies.

Factories, office and mercantile buildings.

The submission of plans and specifications for factories,
office and mereantile buildings containing less than 50,000
net cubic feet of space is waived, providing ihey have no
floor or roof spans greater than 30 feet and are not more
than 2 stories high. Buildings, however, fov which sub-
mission of plans and specifications are waived shall comply
with the requirements of this code.

All plans shall be submitted in triplicate and work shall
not be started until plans are approved. The foilowing data
shall be a part of, or shall accompany, all plans submitted
for approval. :

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

{b) Name of owner.

{¢) Intended use or uses of all rooms, and the num-
ber 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 caleulations for slabs, beams, girders and
columns.

ENFORCEMENT OF CoDE. CHAPTER 2 13

Complete structural ealculations shall be furnished upon
request of the Industrial Commission or other authorized
approving official. Al plans and specifications shall be
scaled or stamped by a registered architect or professional
chgineer, or signed by any other designer.

This order shall apply to additions and alteratiens, as
well as to new huildings, and shall also apply to all cases
where there is a change of occupancy or use of a building.

In cities where plans are examined, and building permits
are issued, by a city building official in a manner approved
Ly the Industrial Commission, additional approval by the
Industrial Commission is not requirved.

This order shall not apply o sanitary appliances, such as
water supply and sewage disposal systems, chemical and
septic toilets, and similar equipment, which shall be sub-
mitted for approval, and installed, in accordance wilh the
regulations of the State Board of Health.

After being approved, plans and specifications shall not
be changed in any respect which may involve any provi-
sions of this code, except with the written consent of the
approving official,

Note: The approval of a plan or speeification is not to be gonstrued
as the assumption of any responsibility for the design.

Order 5011, Evidenee of Approval.

The architect, professional engineer, huilder or owner
shall keep at the building one set of plans bearing the stamp
of approval.

Order 5012. Approval of Materials, Methods and Devices,

All materials, methods of construction and devices de-
signed for use in the construction, alteration or equipment
of buildings or structures under this code and not specific-
ally mentioned in this code shall not be 30 used until ap-
proved in writing by the Industrial Commission, except
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 deviee shall be determined by the Industrial Commission.
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EXTRACT FROM THE WISCONSIN STATUTES

EeroNSTBILITY OF OWNER OR LEMUPLOYER.

101.66. Employer’s duty to furnish safe employment and
place. Every employer shall furnish employment which
shall be safe for the employes therein and shall furnish a
phice of employment which shall be safe for employos
therein and for frequenters thereof and shall furnish and
use safcty devices and safeguards, and shall adopt and use
methods and processes reasonably adequate to render such
employment and places of employment safe, and shall do
every other thing reasonably necessary to protect the life,
health, safety, and welfare of such employes and frequeunt-
ers. Every employer and every owner of a place of employ-
ment or a public building now or hereafter constructed
shall so construct, repair or maintain such place of employ-
ment or public building, and every architect shall so prepare
the plans for the construction of such place of employment
or public building, as to render the same safe.

PENALTIES FOR VIOLATION OF CODE REQUIREMENTS.

101.28. Penalty for violations. If any employer, employe,
owner, or other person shall violate any provisions of sec-
tions 101.01 to 101.13, inclusive, of the statutes, or shall do
any act prohibited in sections 101.01 to 101.29, inclusive,
or shall fail or refuse to perform any duty lawfully enjoined,
within the time prescribed by the commission, for which
o penalty has been specifically provided, or shall fail, neg-
lect or refuse to obey any lawful order given or made by
the commission, or any judgment, or decree made by any
court in conmection with the provisions of sections 101.01
to 101.29, inelusive, for each such violation, failure or re-
fusal, such emplover, employe, owner or other person shall
forfeit and pay into the state treasury a sum not less than
ten dollars nor more than one hundred dollars for each
siuch offense. It shall be the duty of all officers of the state,
the counties and munieipalities, upon request of the indus-
trial cornmission, to enforce in their respective departments,
all lawful orders of the industrial commission, insofar as
the same may be applicable and consistent with the general
duties of such officers.

[T

s e arny

ENFORCEMENT OF CobDE. CIIAPTER 2 15

101.18. Per diem unii of violations. Fvery day during
which any person, persons, corporalion or any officer, agent
or employe thereof, shall fail to observe and comply with
any order of the commission or to perform any duty en-
joined by sections 101.01 to 101.29, inclusive, shall consti-
tute a separate and distinct violation of such order, or of
said sections as the case may be.

APPEAL 0N REASONARLENESS OF CODE REQUIREMENTS.
101.15. Petilion and hearing on reasonabieness of orders.

(1) Any employer or other person interested either
because of ownership in or occupation of any property af-
foeted by any such ovder, or vltherwise, may petition for a
hearing on the reasonubleness of any order of the commis-
sion in the manner provided in sections 101.01 to 101.29,
inclusive,

(2) Such petition for hearing shall be hy verified peti-
tion filed with the commission, setting out specifically and
in full detail the order upon which a heaving is desired and
every reason why such order is unreasonable, and every
issue to be considered by the commission on the hearing.
The petitioner shall be deemed to have finally waived all
chiections to any irregularities and illegalities in the order
unon which a hearing is sought other than those set forth
in the petition. All hearings of the commission shall be
open to the public.

(3) Upon receipt of such petition, if the issues raised in
such petition have theretofore been adequately considersd,
the eommission shall determine the same by confirming
without hearing its previous determination, or if such hear-
ing is necessary to determine the issues raised, the com-
mission shall order a hearing thereon and consider and de-
termine the matter or matters in question at such times as
shall be prescribed. Notice of the time and place of such
hearing shall be given to the petitioner and to such other
persons as the commission may find directly interested in
such decision.

(4) Upon such investigation, if it shall be found that
the order complained of is unjust or unreasonable the com-
mission shall substitute therefor such other order as shall
be just and reasonable.
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(3) Whenever at the time of the final determination
upon such hearing it shall be found that further time is
reasonably ncecessary for compliance with the order of the
commission, the commission shall grant such time as may
be reasonably necessary for such compliance.

Note: Blank forms fer potition for meodificition of an order may be
securcd from the Tedustrial Comrniasion.
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Chapter 3
DEFINITIONS AND STANDARDS

Order 5100. Fire-Resistive Construction.

1. A building is of fire-resistive construction if all the
walls, partitions, piers, colummns, floors, ceilings, roof and
stairs are built of incombustible material, except as here-
inafter provided, and if all metallic structural members are
protected by an incombustible fire-vresistive covering, all as
specified in this order.

2. All exterior walls shall he of masonry or reinforced
concrete of not less than four-hour fire-resistive construc-
tion as specified in Order 5105, All inner court walls shall
be of masonry or reinforced conecrete of not less than three-
hour fire-resistive constiruction as specified in QOrder 5105,

3. Interior partitions shall be consiructed of incom-
bustible materials and shall be of not less than one-hour
fire-resistive construction as specified in Order 5105, except
that dividing partitions in stores, offices, or similar places
not exceeding 2000 sguare feet in area occupied by one
fenant only may be constructed of wood panels or similar
light construction.

4. Enclosures for clevator or dumb waiter shafts, vent
shafts, stair wells, waste paper chutes and other similar
vertical shafts shall be of two-hour fire-resistive construe-
tion as specified in Order 5105, with all interior openings
therein protected by fire-resistive doors or windows as
specified in Order 5109,

5. Structural framework shall be of structural steel or
reinforced concrete. All structural steel members, not in-
cluding structural members for elevators and elevator en-
closures shall be thoroughly fire-protected with not iess than
four-liour fire-resistive protection for columns, beams and
girders and three-hour fire-resistive protection for floors,
for all buildings moere than 8 stories or 85 feet in height;
and with not less than three-hour fire-resistive protection
for columns, beams and girders and two-hour fire-resistive
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protection for floors, for all buildings which are & stories
or 85 feet or less in height. All such fire-resistive protection
shall be as specified in Order 510-L.

6. All reinforced concrete columns, beams and girders
shall he thoroughly fire-protected with four-hour fire-
resistive protection, and all floors, joists and slabs shall be
thoroughly fire-protected with not less than three-hour five-
resistive protection for all buildings more than 8 stories or
85 feet in height; and with not less than three-hour fire-
resistive protection for columns, Leams and girders and
two-hour fire-resistive protection for all floors, joists and
slabs, for all buildings which are 8 stovies or 85 feet or less
in height. All such fire-resistive protection shall be as
specified in Order 5104,

7. Floor construction shall consist of any approved floor
system providing not less than three-hour fire-resistive con-
struction for all buildings more than 8 stories or 85 feet in
height; and providing not less than two-hour fire-resistive
construction, for buildings which are 8 storvies or 85 feet
or less in height. All such fire-vesistive proteetion shall he
as specified in Order 5106,

8. Roofs shall be constructed as specified for floors, ex-
cept that wood sheathing of not less than 214 inch nominal
thickness may be used for buildings not more than 8 stories
or 85 feet in height when all of such sheathing is more than
25 feet distant from any floor, balcony ovr gallery, or wood
sheathing of not less than 1 inch nominal thickness may be
used at any distance not exceeding 5 feet from a twoe-hour
fre-resistive attic floor, and when such sheathing is covered
on the outside by a fire-retardent roof covering, except as
provided under occupancy requirements.

9. Stairs and stair platforms shall be constructed of re-
inforced concrete, iron or steel. Brick, concrete, marbie, 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 other-
wise specified under occupancy requirements and in Orders
5117, 5119, 5120 and 5201.

11. Projections from the building, including bays, oriels,
and penthouses, together with other roof strurtures shall
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he constructed of incombustible material as specified in
this order.

12. Wood may be used for finished floors and also for
trim, including picture molds, chair rails, wainseoting and
baseboards, if spaces between wood sleepers and wood
grounds are fire-stopped with incombustible materials.

3. Acoustical materials may be used on ceilings and on
walls from a leve]l 6 feet above the floor provided they are
attached directly thereto, and all spaces between wood
grounds are fire-stopped with incombustible materials.

Order 5101. Mill Construction.

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

2. Exterior and court walls shall be of four-hovr fire-
resistive construction as specified in Qrder 3105.

3. All wood columns in the structural frame shall be di-
rectly superimposed, one above the other, and shall be pro-
vided 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 transmitted to the
columns by metal ring or similar type connectors, or by
caps of otherwise suitable material. They shall not rest
on weod bolsters or floov timbers. Wood bolsters may be
used to support roof timbers. No wood column shall be less
tl}an 8 inches nominal in its least dimension, and no beam,
girder or joist shall be less than 6 inches nominal in its
leasf-: dimension nor less than 45 square inches in cross-
sectional area. In no case shall masonry or reinforced con-
crete be supported on wood construction except tile or con-
crete floor finishes not more than 3 inches in thickness,

_ 4. For structural steel or iron members, the fire-protec-
l{on shall be not less than three-hour fire-resistive protec-
tmr:: f?; eolumns and not less than two-hour fire-resistive
brotection for heams, girders and floor systems, as speci
in Order 5104. Y , pecified
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5. All reinforcement in concrete columus shall be fire-
protected with not less than three-hour fire-resistive pro-
tection, and all joists, beams, girders, slabs and steel floors
with not less than two-hour firc-resistive protection outside
of all steel reinforcing as specified in Order 5104.

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
securcly spiked together to make a floor not less than 4
inches nominal thickness.

% TRoof consiruction shall be as specified for floors, ex-
cept that the minimum nominal thickness shall be 214
inches. Roof covering shall be a fire-retardent roofing as
specified in Order 5107 and shall be requirad over all com-
bustible roof construction.

8. Enclosures for elevator or dumb waiter shafts, vent
shafts, stair wells, waste paper chutes, and other similar
vertical shafts shall be of two-hour fire-resistive construc-
tion as specified in Order 5105, with all interior openings
therein protected by fire-vesistive doors as specified in
Order 5109.

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 stair construction shall be as re-
quired for Fire-Resistive Construction specified in Order
5100,

10. Doors and windows may be of wood except as other-
wise specified under occupancy requirements in this code.

Order 5102. Ordinary Construction.

1. A building is of ordinary construction if all enclosing
walls are constructed of incombustible material, and the
roof has a fire-retardent covering as specified in Order 5107.

9. The structural framework shall be of steel, ivron, rein-
forced concrete, masonry or wood. Fire-protection of steel,
iron or wood structural 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 fire-protection, as specitied in Order 5104.
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3, Floors, roof and partitions may be of wood, but no
joist, rafter or stud shall be less than 2 inches in nominal
thickness. In all buildings the first story floor construction
above a basement, if of metal or wood, shall be protected
on the under side by one-hour fire-resistive construction,
and in buildings of 4 stories or more in i.eight the lower
side of all metal or wood floor or roof construction shall be
protected by a ceiling of one-hour fire-resistive construction
as specified in Order 5106, unless otherwise provided under
occupancy requirements.

4. Stairs may be of steel, iroa, reinforced concrete,
masonry or wood, with enclosures as specified under occu-
pancy requirements.

5. 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 spe-
cified in Order 5106.

Order 5103. Frame Construction.

1. A building is of frame construction if the structural
parts and enclosing walls are of wood, or of wood in com-
bination with other materials. If such enclosing walls are
veneered, encased or faced with stone, brick, tile, concrete,
plaster or metal, the building is also termmed a frame
building.
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nized laboratory in accordance with the requirements of
the “Standard Specifications for Fire 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 order.

Thicknesses as csteblished in this order shall be construed
as establishing minimum requirements for f(ire-vesisiance
and shall not preclude the application of other reguirements
of this code where considerations of strength, durability or
stability require greater thicknesses.

Where plaster is required in this order it shall have a
minimum thickness of 14 inch except that for hollow parti-
tions the thickness shall be not less than 34 inch. Either
Portland cement or gypsum plaster may be used.

Order 5106, Fire-Resistive Floor Construction.

Fire-resistive floor construction shall be accepted for the
following respective degrees of fire-resistive protection
when constructed as specified in this order. They shall be
constructed entirely of incombustible materials,

1. Four-Hour Construction. Four-hour fire-resistive ftoor
construetion shall consist of reinforced concrete, gypsum or
golid masonry slabs or arches not less than 4 inches in thick-
ness, 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 consisl of steel
joists or steel floor construction protected with fire-resistive
materials as tabulated in this order. Except in the case of
steel joisted construetion, all reinforcing, tie rods and sup-
porting structural members in sueh floors shall be protected
with not less than four-hour fire-resistive construetion as
specified in Order 5104.

2 Three-Hour Construction. Three-hour fire-resistive
floor construction shall consist of reinforced concrete,
gypsum or solid masonry slabs or arches not less than 214
inches in thickness, or shall consist of hollow masonry slabs
or arches not less than 4 inches in thickness with a top
covering of solid masonry not less than 114 inches in thick-
ness, or shall consist of steel joists or steel floor construc-
tion protected with fire-resistive materials as tabulated in
this order. Except in the case of steel joisted construction
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all reinforcing, tie rods and supporting structural members
in such floor construction shall be protected with not less
than three-hour fire-resistive construction as specified in
Order 5104,

3. Two-Hour Construction. Two-hour fire-resistive floor
construction shall consist of reinforced concrete, gypsum or
solid masonry slabs or arches not less than 215 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 floor construction protected with fire-
resistive materials as tabulated in this crder. Except in
the case of steel joisted construction all reinforcing, tie
rods and supporting structural members in such floor con-
struction shall be protected with not less than two-hour fire-
resistive construction as specified in Order 5104.

4. One-Hour Construction. One-hour fire-resistive floor
construction shall consist of reinforced concrete, gypsum or
solid masonry slabs not less than 215 inches i thickness,
or shall consist of hollow masonry slabs or arches not less
than 3 inches in thickness with all joints in such hollow
unit construction thoroughly filled with cement or gypsum
meortar, or shall consist of steel joists or sieel floor construe-
tion protected with fire-resistive materials as tabulated in
this order, or shall consist of wood joisted construction with
a double wood fleor on top (the sub-floer not less than 35
inch thick, and ths total thickness of the two layers not less
than 114 inches thick) and with a fire-resistive ceiling as
tabulated in this order, securely fastened to or suspended
from the under side of such joists, except that the metal
lath and plaster ceiling shall not be required below the low-
est floor joist over unusable space,

Except in the case of steel joisted constructior, all rein-
foreing, tie rods and supporting structural members shall
be protected with not less than one-hour fire-resistive con-
struction as specified in Order 5104.
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MINIMUM PROTEGIION FOR METAL AXD WoOOD JOISTS BASED ON
TIME PERIODS 10 VARIOYS INSULATING MATERIALS

Minimom thickness of materizl in
iuches for the following fire-regislive

Inyulating Material v
materialy

Joisly (o be Protected

4 Hr. 3 Hr. 2 Hr. 1 Hr.

Metul or wire |uth and gvp-

Cdiling proutectinn of
sum or Portland cement

steel juists, nhere in-

combuatible slab not plaster, concrete, hurned 2 1132 1 1A
lesa than 214 in. thick clay products or gypsum
is placed above

Gunite 114 1 % %

Liesl or wirelath and gyp-
sum or Portland cement

Ceiling protection of
wood joista with dou-
ble flcor on top

plaster. 2%in. perforated
g¥paum lath, 14 in. gypsum
plaster, joints reinforeed

with 3 in. wide stripa of
metal lath,

5. All flat ceilings where the ceiling protection for beams,
girders or flat slabs is suspended to form a free air space
between the member and the protection, the protection
thicknesses may be 14 inch less than required in the tabu-
lation contained in this order for flat ceiling protection,
but no thickness shall be less than 34 inch minimum pro-
tection of metal and wood joisis.

In any reinforced concrete floor construction which in-
cludes a metal lath and cement or gypsum plastered ceiling
on the under side, not less than 3% inch thick, the required
slab thickness may be reduced 14 inch but in no case shall
be less than 215 inches thick.

Order 5107. Fire-Retardent Roof Coverings.

Fire-retardent roof coverings have no time resistance
ratings by governmental testing laboratories, The Under-
writers’ Laboratories in their “List of Inspected Fire Pro-
tection Equipment and Materials”™ classifies their degree of
fire-resistance by the letters &, B and C. Class A roof cover-
ings have the highest resistance and Class C the lowest.

Roof coverings on buildings of fire-resistive and mill con-
struction shall be not less than Class A, or equal, those on
buildings of ordinary construction shall he not less than
Class B, or equal, and those on frame buildings shall be not
less than Class C, or equal,

The Industrial Commission will accept roof coverings for
different fire-resistance values as established by, and if in-
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stalled according to, the requirements of the Underwriters’
Laboratories,

Note: The Underwrlters’ Laboratories “List of Illspcctc'(l Materials™ is
obtalnable from the Fire Insurance Ratlng Bureaus and Fire Inaurance
Agencies,

The Industrial Commission will approve, subject to the
provisions of this order, any roof covering which has de-
veloped the required fire-resistance in tests as specified in
the “Standard Specifications of Fire Tests of Building Con-
struction and Materials” (A.S.T.M, Designation C19-33)
when conducted hy a nationally recegnized testing labora-

tory.

Order 5108. Occupancy Separations.

When a building is used for more than one occupancy
purpose, each part of the building comprising a distinct
occupancy division shall be separated from any other occu-
pancy division as provided for under the occupancy require-
ments of this code.

Occupancy separations shall be classed as “Absolute”,
“Special” and “Ordinary” and shall apply to hoth horizonial
and vertical separations.

1. An absolute cccupancy separation shall have no open-
ings therein and shall be of not less than four-hour five-
registive construction as specified in Orders 5105 and 5106.

2. A special occupancy separation shall be of not less
than three-hour fire-resistive construction as specified in
Orders 5105 and 5106. All openings in walls forming such
separation shall be protected on each side thereof by self-
closing fire-resistive doors as specified in Order 5109, and
such doors shall be kept normally closed. The total width
of all openings in any such separating wall in any one story
shail not exceed 25 per cent of the length of the wall in that
story and no single opening shall. have an area greater than
120 square feet,

All openings in floors forming this type of separation
shall be protected by vertical enclosures extending above
and below such openings. The walls of such vertical enclo-
sures shall be of not less than two-hour fire-resistive con-
struction as specified in Order 5105 and all openings there-
in shall be protected on one side thereof by self-closing one-
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hour fire-resistive doors as specified in Order 5109, and such
doors shall be kept normally closed.

3. An ordinary occupancy separation shall be of not less
than one-hour fire-resistive construction as specified in
Orders 5105 and 5106. AN openings in such separations
shall he protected by self-closing fire-vesistive doors as spe-
¢ified in Order 5109, and such doors shail be kept normally
closed.

Order 5109. Fire-Resistive Doors.

Fire-resistive doors have no time resistance rating estah-
lished by governmental agencies. It will be the policy of the
Industrial Commission to approve, subject to the provisions
of this order, any door given a rating by the Underwriters’
laboratories in their “List of Fire Protection Equipment
and Materials,” listed as Class A, B, C, D and E having
varying degrees of vesistance, and suitable for various
locations.

Class A doors, or equal, shall be used for all openings in
2 and 4 hour fire-resistive walls. Class B doors, or equal,
shall be used in openings in walls enclosing vertical shafts
whenever fire-resistive doors are required. Doors for ele-
vator shafts shall be of Class B type or equal. Class C
doors, or equal, shall be used in openings in corridor parti-
tions in fire-resistive buildings, except that wood doors of
solid flush type, 134 inches thick may be used in such build-
ings which are less than 85 feet in height. Class D and E
doors, or better, shall be used in outside wall openings
where required for fire escapes.

Note: The Underwriters’ Laborateries “List of Inspected Materials” is
obtainable from the Fire Insurance Rating Bureaus and Fire Insurance
Compenies.

Order 5110. Fire-Resistive Windows.

1. Windows shall be of a design approved by the Indus-
trial Commission for the intended use as provided under
occupancy classifications. The term “window” in this order
shall include the frame, sash and all other parts of a com-
plete assembly. Approved wired glass 14 inch in thickness
shall be used for glazing.

2. Windows shall be limited to sizes for which effective
fire-resistance has been demonstrated by actual fire test,
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and which in no case exceed 81 square feet in area and 12
feot in greaicst dimenston. Such windows may be combined
in multiple assemblies when separated by approved metal
muilions, which shall be considered non-bearing.

9. Individual glass lights shall not ¢xeeed 720 sguare
inches in avea, and 54 inches i vertical and 48 inches in
horizontal dimension.

Noter It will be the policy of the Induslrial Commission to approve,
subject to the provisions of thils order, any window bearing ihe Ingpee-

‘¢lon manifest of the Underwriters' Laboratories for the situation of

lustallation.

Order 5111. Glass Block.

i. Use. Approved glass block may be used in non-load
heariug panels in walls where ordinary glass will be per-
mitted, naless speeifically prohibited by occupancy require-
ments of this code. _

o Installation. Glass biock panels shall not exceed 120
square feet in unsupported area, with a maximum height of
12 feet and a maximum width of 16 feet. The horizontal
and vertical mortar joints hetween each block shall be com-
pused of one part of Poriland cement, one part of lime and
1 parts of sand, or its equivalent.

All panels over 6 feet in width shail be supported on each
side by chases, not less than 114 inches in depth, of metal
or other incombustible material.

Approved continuous metal hond 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
smaller dimension.

Provision shall be made in all panels for expansion, using
approved expansion material not less than 1% inch thick for
heads and lintels and not less than 14 inch thick for jambs.
Order 5112, Height of Building,

I' e height of a building is measured at the center line
of '.35 principal front, from the sidewalk grade (or, if
setting back from the sidewalk, from the grade of the
ground adjoining the building) to the highest part of the
f':_mf + 1f a flat roof, or to a point 24 of the height of the roof,
i a gabled or hipped roof. If the grade of the lot or adjoin-
ing sidewalk in the rear or alongside of the building falls
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below the grade at the fr(_mt; the heipght shall be meaéured
at the center of the lowest side.

Order 5113. Basement: First Floor: Number of Stories.

A basement is a story whose floorline is below grade at
any entrance or exit and whose ceiling is not more than 5
feet above grade at any such entrance or exit. The first
fioor is the floor next above the hasement, or the lowest floor
if there is no basement. The number of stories of a huild-
ing inciudes all stories except the basement.

Order 5114, Street: Alley: Court.

1. A street is any public thoroughfare 50 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 huilding.

Order 5115. Standard Exit,

Every door which serves as a required exit from a public
passageway, stairway or building shall be a standard oxit
door unless exempted by the occupancy requirements of
this code.

Note: For required exlts see Orders 5406, 5510, 5508, 5709,

Every standard exit doov shall swing outward or toward
the natural means of egress (except as below). It shall be
Jevel with the floor, and shall be so hung that, when open,
it will not block any part of the required width of any other
doorway, passageway, stairway or fire escape. No revolv-
ing door, and no sliding door except where it opens onto a
stairway enclosure or serves as a horizontal exit, shall he
considered as a standard exit door.

A standard exit door shall have such fastenings or hard-
ware 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, barred, of
bolted at any time while the building is occupied. '

A standard exit doorway shall not be less than 6 fect
4 inches high by 8 feet 4 inches wide, exeepl where espt-
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cially provided under occupancy classifications and in Order
5120. Where double doors are provided with or without
mullions, the width of each single door may be reduced to
2 fect 6 inches. ,

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.

Doors, windows or other openings which are not cxits
but which give the appearance of exits shail be effeclively
guarded.

Order 5116, Stairways.

1. Definition. By a stairway is meant one or more flights
of steps and the necessary platforms ceunecting them to
form a continuous passage from one level to another within
a building or structure.

2 Width. Every required exit stairway, swvhether en-
closed or not, shall be not less than 3 feot 8 inches wide, of
which not more ithan 4 inches on each side may be veeupied
by 2 handiail. Every platform shall be at leust as wide as
the stairway, measuring at right angles to the direction of
travel, Fvery straight-run platform shall measure at least
4 feet in the direction of travel. Wherever a door opens
cnte o stairway, a platform shall be provided extending at
lenst the full width of the door in the direction of travel.

. '-\ﬂ!r= It wmiher atairways are provided in euhiitin:n to thuse required
¥ thiz ende, sueh additional staivways necd not conform to the width
t- qulretyents of thia code,

4. Handrails, All stairways and steps of more than 3
FikeTs shall have at least one handrail, Stairways and steps
» feet or more in width, or open on both sides, shall have a
handrail on each side. Where only one handrail is required
”‘ *“_hﬂn be placed on the left hand side as one mounts the
a Brs, or on the open side, if any.

N ‘:d:]‘liuii\:; e:':ﬁ?h- are more .{h:m 8 feet wide shall be
bor s fhan A efleeiaé!sinmlto 1 lf}jc]}ls not more than 8 feet
2 fect § rehes vt ci;es.‘ tails s}mllﬂbe not less t}‘lan
B inches aboce the ljwifzfa .O\e the_ nose of treads or 3 feet
Marraars g p}atfoz.)a orm, Rallmg&:. on open 51(1}35 of

: ms shall he provided with an inter-
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mediate member at mid-height, or with vertical members
having a maximum spacing of 11 inches; or its equivalent
in safety.

Stairways on the outside of buildings and an integral
part thereof, having more than 3 risers shall have a hand-
rail at ez h side, and if the stairway is more than 50 feet
wide, one or more intermediate handrails shall be provided.

4. Risers and Treads. All stairways and steps required
as exits by this code shall have a uniform rise of not more
than 734 inches and a uniform tread of not less than 914
inches, measuring from tread to ivead, and from riser to
riser. No winders shall be used. There shall not be more
than 18, nor less than 3 risers between platforms or between
floor and platform and not more than 22 risers from foor
to floor with no platform, .

Stairways and steps not required as exits by this code
shali have a uniform rise of not more than § inches and a
uniform tread of not less than 9 inches. If winders are
used, the tread shail be at least 7 inches wide at 2 point
one foot from the narrow end.

For stairways to elevated wallks, platforms and runways
in places of employment see Order 15 of the General Orders
on Safety issued by the Industrial Commission.

The edges of all treads and the cdges of al] stairway land-
ings shall be finished with a non-slippery surface not less
than 3 inches in width.

Order 3117. Smekeproof Stair Tower.

A smokeproof stair tower shall be an enclosed stairway
which is entirely cut off from the building and which is
reached by means of open balconies or platforms. The stair.
ways, landings, platforms and balconies shall be of incom-
bustible material throughout. The enclosing walls shall be
of not less than four-hour fire-resistive construciion as spe-
cified in Order 5105, and the floors and ceilings of not less
than two-hour fire-resistive construction as specified in
Qrder 5106. .

The doors leading from the buildings to the balconies and
from the balconies to the stairways shall he fire-resistive
doors as specified in Ovder 5109, and all openings within

e TSN

L

DEFINITIONS AND STANDARDS. CHAPTER 3 33

10 feet of any halcony shall be protected with fire-resistive
windows as specified in Order 5110, or fire-resistive doors.

Fach balcony shall be open on at least one side, with a
railing not less than 3 feet high on all open sides.

Order 5118, Interior Enclosed Stairway.

An Interior enclosed stairway shall be completely enclosed
with walls of not less than two-hour fire-resistive construc-
tinn as specified in Order.5105, except that in ordinary or
frame buildings and in mill or fire-resistive buildings not
movre than 3 stories in height one-hour fire-resistive enclo-
sures may be used. All doors opening into such enclosures
shall be as specified in Order 5108.

The enclosure shall include at each floor level a portion
of such floor which will be at least as wide as the stairway;
and such enclosure shall also include the passageway of the
first floor level (if any) leading from the stairway to an
outside door, so as to afford uninterrupted passage from
the uppermost flooy to such outside door without leaving
the enclosure.

If windows are placed in any such enclosure they shall ba
fixed fire-resistive windows as specified in Ovder 5110, ex-
cept in oulside walls.

Order 5119, BHorizontal Exit.

1. A horizontal exit shall consist of one or more open-
ings through or around an exterior wall or occupancy
separation, or of one or more bridges or balconies connect-
ing two buildings or parts of buildings entirely separated
Ly oceupaney separations as deseribed in Order 5108,

2. Openings used in connection with horizontal exits
shall be protected by fire-vesistive doors as specified in
Order 8109, If swinging doors are installed in pairs, they
shall be arranged to swing in opposite directions; with
divection of travel indicated by signs, except that where the
travel is in one dirvection only, both doors shall swing in
that direction. Such doors shall be kept continuously un-
locked whenever the building is occeupied and be normally
closed or be self-closing and equipped with fusible links.

3. Floors in horizontal exits shall have a slepe of not
niore than one foot in 6.
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4. All doors and windows within 10 feet of any balcony
or bridge shall be fire-resiztive doors as specitied in Order
5109, or fire-resistive windows as gpecified in Order 5110,
except that if such doors or windows are in the same plane,
this requivement shall apply only to those within 5 feet of
the baleony or bridge.

5. The floor on each side of a horizontal exit and all
passageways leading thereto shall be kept clear and un-
obstructed af all times.

Order 5120. Fire Escapes.

1. Location. Every fire escape shall be so located as to
lead directly to a street, alley, or open court connected with
a street.

Every fire escape shall be placed against a blank wall if
possible. If such a location is not possible then every wall
opening which is less than 6 feet distant horizontzlly from
any tread or platform of the fire escape shall be protected
by a fire-resistive door as specified in Order 5109 or by a
fivo-resistive window as specified in Order 5110.

2. Exits to Five Escapes. Every fire escape shall be ac-
cessible from a public passageway or shall be directly ac-
cessible from each occupied room. Exils (o fire escapes
shall be standard exit doors as specified in Order 5113,
except that doors to “A” fire escapes may he not less than
2 feet 6 inches wide.

3. Design and Fabrication. Each part of every fire escape
(except counterweights for balanced stairwars) shall be
designed and constructed to carry a live load of 100 pounds
per square foot of horizontal area over the entire fire es-
cape. Each part of every fire escape shall be designed and
construcled in accordance with the requivements of Order
5324, except that the unit stresses therein specified shall
be reduced by one-fourth. The minimum sections and sizes
specified below chall be increased whenever necessary so
that under full load the allowable unit slresses will not be
exceeded.

No other material than wrought irun, soft steel or me-
dium steel shall be used for any part of a fire escape, except
for weights, separators and ornaments. No bar material
less than 17, inch thick shall be used in the construction of
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any fire escape, except for separators, ornaments, strue-
tural shapes over 3 inches and rigidly Luilt up treads and
platforms of approved design. In the fabrication of a fire
escape, all connections or joints shall be made by riveting,
bolting or welding in an approved manner. All bolts or riv-
ets, except for ornamental work, shall be not less than
%4 inch in diameler.

4. Platforms. Each plaiform on an “A” fire escape 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 the clear distance between stringers, measuring at
the narrowest point. Each platform shall extend at least
4 inches beyond the jambs of exit opening. The ahove
mirimum widths and lengths shall be increased, wherever
necessary, so that no exit door or window will, when open,
block uny part of the required width of the fire escape,

Every platform shall consist of either,

(1) Flat bars on edge, not less than 1 x 14 inch; but not
less than 114 x 14 inch where bolts and separators ave used;
bars shall not be more than 114 inches center to center,

(2) 15 inch or 5% inch square bars with sharp edge up,
not more than 115 inches center to center,

(3) 5% inch round bars. not more than 115 inches cen-
ter to center.

Platform and treads may be solid if covered by a roof.

The platform frame shall consist of not less than 2 x 35
inch flat bars on edge or equivalent, provided the bLrackets
are not more than 4 feet apart. If brackefs are more than
4 feet apari, the frame shall Le correspondingly stronger
and stiffer. Every platform wider 1han 30 inches, if made
of square or round bars, shall have a third frame bar
through the center; if made of flat bavs, the platform shall
have separators and bolts through the center. Frame bars
shall not preject more than Y, inch above platform bars,
except around the outside of platform.

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

Platforms shall not be more than 8 inches below iie door
siil,
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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 74 inch square bars or 114 x 114 x 14 inch
angles; such bars or angles shall be larger if the platform
is wider or if the brackets are farther apart. Each bracket
shall be fastened at the top to the wall by a through bolt
(at least 7% 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 Lar shall
have a washer or shoulder to give sufficient hearing against
the wall,

The strength of the wall to which brackets are to be
altached shall be carefully considered in determining the
spacing, shape and inside connection of brackets, so that
nnder ful! load the wall will not he unduly strained. Wherve
it is necessary to install brackets adjacent to wall openings
they shall be located at a suitable distance therefrom, or
the wall shall be properly reinforced.

6. Stairwavs. Each stairway of an “A” fire escape shall
he at least 24 inches wide hetween stringers; such stairway
shall have o uniform rise of not more than 8 inches and a
uniform run of not less than 8 inches.

Each stairway of a “B” fire escape shall be at least 3 feet
1 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 9 inches.

Note: The Tise is the vertical Jdiztance from the extreme edze nf any
step to the corresponding extreme edge of the next step. The run is the
horizontal distance belween the same points.

Stairway stringers shall consist of either

(1} A 5 inch channel or larger.

(2) Two angles 2 x 2 x 17 inch or larger.
(8) Two tlat bars 2 x 33 inch or larger.
(1) One fiat bar 6 x 14 inch or larger.

1f iwo angles or two flat bars are used, they shall be
properly tied together by lattice bars, vertical as well 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 least
equal in strength to the stringers and shall safely carry

. A 3 pne
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the full live and dead loads. If stringers are carried by in-
termediate brackets, the stringers shall have a horizontal
bearing on the brackets and shall be properly and securely
connected thereto.

Treads shall consist of either flat or square bars, (not
vound), of lhe size and spacing specified for piatforms.
An “A" tread shall consist of at least six syuare bars, of
seven {lat bavs. A “B” tread shall consist of at least seven
square bars, or eight flat bavs. A “B” tread made of flat
bars shall have separators and holt through fhe center. A
“B” {read made of square Lars shall be trussed.

Treads and platforms may he solid if covered by a roof.

7. Balanced Stairway. All “B” fire escapes, and all fire
escapes on schoals, theaters, and assembly halls, either shall
reach to the ground or shall have a balanced stairway reach-
ing to the ground. “A” fire escapes which are not om
schools, theaters, or assembly halls, may terminate in a
platform at Jeast 2 feet long, located not more than 10 feet
above the ground.

Every balanced stairway shall conform to the require-
ments Tor other stairways execept that the stringers and top
rail mayv be lighter if they are properly trussed. The coun-
terbalancing device shall be attached te both sides of the
stairway equally, or a special attachment shall be used to
prevent warping or twisting. The counterbalancing device
shall operate gradually and easily as the live load iz ap-
plied. Cable counterweights are not permitted.

Treads for “A’” balanced stairways may be made as fol-
lows: two 114 x 114 x 14 inch angles at front and back;
two 114 x 14 inch bars between, lyving flatwise; one inch
space between hars. Treads for “B” balanced stalrways may
be made as follows: two 1145 x 115 x 17 inch angles at front
and back: two 115 x 14 inch bars between, lyving flatwise;
one jnel space between bars. All such trends shall be
strongly fastened together with cross bars not more than
14 inches apart.

8. Railings. Railings shall be provided on all open 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 each side of all “B” fire escape stair-
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ways. Railings shall be at least 3 feet high, measuring ver-
tically from iloor of platform or from nose of step.

Every railing shall have posts, not more than 5 feet apart
made of not less than 114 x 114 x 14 inch angles or tees, or
114 inch pipe; top rail not less than 134 x 114 x 14 inch
angle or equivalent; center rail not less than 114 x f flat
bar or equivalent. All connections shall be such as to make
the railing stiff; two Lolis (34 ineh or larger) shall be used
at the foot of each post wherever possible, or at least one
14 inch bolt shall be used. Railings shall be continuous. No
projections on the inside of the railing shall he permitted.
Where a railing returns to the wall, it shall be fastened
tnereto with a through holt (at least 54 inch diameter),
nut, and washer; or (in reinforced conerete) with an ap-
proved Insert; or the railing shall be made equally secure
with a diagenal Lrace extending at least 8 feet horizontally
and 3 feet vertically,

AN outside railings which are more than 60 feet above
grade shall he at least 6 feet high, measuring vertically from
floer of platform or from nose of step. Such railings shall
be of specinl desion approved Ly the Industrial Commission,
having not less than four lengitudinal rails, and vertical lat-
tice bars not more than 8 inches apart, and proper stiffening
braces or brackeia.

9. Ladder to Noof, Every fire escape which extends
higher than the sccond floor shall be provided with a ladder
leading from the upper platform to the roof, unless the fire
escape 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 13 inch square or 33 inch
round hars, 14 inches center to eenter. The stringers shall
he secnrely tied togelher at intervals no greater than every
fifth rung. The stringers of each ladder shall extend not less
than 1 feet above the roof coping and return to within 2
feet of the roof, with the top rung of the ladder level with
the coping.

10. Other TIypes of IFire Escapes. Sliding or chute fire
escapes may be used, upon the approval of the Industrial
Commission, in place of “A” or “B" fire escapes. Every slid-
ing fire escape shall be provided wilth a ladder constructed
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as in Order 5120-9, extending from 5 feet above grade, to
4 feet above the roof coping.

Order 5121. Standpipes.

1. Standpipe systems are designed for two classes of
service: {(a) for use by fire departments or others trained in
handling heavy streams from 214 ineh hose, and (b) for use
by occupants of a building on incipient fires. These ara re-
ferred to in these orders as Fire Department, and First Aid
Standpipes, respectively. The fealures of each system may
be combined in a single equipment, if served by an auto-
matic water supply conforming to Order 5121-2(g) or 2(h).
All threads on hose and hose connections shall be inter-
changeable with those of the public fire department.

2. Fire Department Standpipes.

{a) Shall be provided for all huildings exceeding 60
feet In height. Required standpipes shall be installed as
constructinn progresses, to make them available to the fire
department in the topmost floor econstructed.

(b} Standpipes shall be sufficient in number so that
any part of every Hoor area can be reached within 30 feet
by a nozzle attached to 100 feet of hose connected to the
standpipe. When two or more standpipes are required, they
shall be cross connected at the botlom, and equipped with
individual controlling valves located not higher than the
first story.

(e} Standpipes shall be protected against mechanical
and fire damage, with outlets in stairway enclosures: where
stairways are not enclosed, outlets shall he at inside or out-
side of outside walls, within one foot of a fire tower, interior
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 6 inches in diameter for
buildings exeeeding 75 feet in height. Material shall be steel
or wrought iron pipe with approved fittings, designed for a
working pressure of 108 pounds in excess of the statie pres-
sure due to elevation, An approved 2145 inch hose valve shall
be located at each story, not over 5 feet above the floor
level, An approved pressure reducing device shall be in-
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stalled at hose valves where the pressure would otherwise
e in excess of 50 pounds.

(e) An approved siamese connection with a cheek
valve in each inlet shall e installed on a 4 inch pipe con-
necting with each standpipe system and shall be marked
“To Standpipe”. The elevation of the connection shall be
not over 3 feet above the sidewalk or ground. An automatic
drip valve shall he installed where necessary to prevent
freezing. In buildings with several standpipes, more than
one siamese connection may be required.

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

¢) Automatic water supplies will not ordinarily be
required, except as provided in Order 5121-2(h), or where
judged necessary by reason of the high combustibility or
potential hazard of the occupancy. When required, they
shall be designed to provide not less than 40 pounds flowing
pressure at the top outlet, with volume for two fire streams.
Anv of the following supplies will be acceptable:

1. Conneetion to city water works system when pro-
viding required minimum veolume and pressure.

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

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

4. Automatie pump or pumps, with combined effec-
tive 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 area per floor and
reguiring a standpipe. The capacity of the purap shall be
not less than 500 gallons per minute for a 4 inch standpipe,
750 gallons per minute for two interconnected 4 inch or
single 6 inch standpipes, and 1000 gallons per minute for
larger systems. '

3. First Aid Standpipes.

(2) Shall be provided as required in Orders 5414, 5533,
5721 of this code.

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

Note: Standpipe outlets should ho loecated in accupiesd arels, and
usually at interier eolumns in large area huililings. Avylums and ];l:m(-s
of detention may require special arrangements. 1t should be noss=ible in
all cases to direct the stream into ali important enclosures gich as
«¢losets, ete.

(e) No required standpipe shall be less than 2 inches
i diameter, and not less than 214 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 suit-
able weight for the pressure used. An approved 115 inch
hose valve shall be located in each story, not mnreﬁmn 3
feet above the Boor level: valves of the gate type shall he
equipped with a suitable open drip connection. An approved
pressure-reducing device shall be installed af hose valves
where pressure would otherwise he over 50 pounds.

(d) Not more than 75 feet of hose shall be atiached
to each outlet. Hose shall be of unlined linen construction
1145 inches in diameter, with a 1% inch nozzie atlached, an(i
shall be located in approved eabinets or racks,

(e) Water supply shall be automatic. wnd he desiened
for ?‘0 gallons per minute for 30 minutes with 25 :'m:nds
ﬂ-mvmg pressure at the top outlet. Such supyly max Le [ rOmm
city connection, gravity tank, pressure tank or p.ump.
Scamaneda o1t Souorat Dot o S e b foe o
:.)iro‘;:nif_ils_ta'ndpfp-% and H‘ose S}‘s‘tcms. 'll‘hn} I:'ulusuiui (:]'n‘rl:;lli-.~'i-n}1w'\:\f:11;
wr“ﬂ.rs' ¥ approve any installation which {5 approved by the Tnder-
Order 5122. Fire Extinguishers,

Where fire extinguishers are required, they shall he of o
type approved by the Industrial Commission. AU fire extin-
guishers shall be charged in accordance with the instructions
of the manufacturer.

_Extinguishers shall be conspicuounsly located where they
}wll always be readily accessible and so distrilbuted as to be
Immediately available in event of fire. They shall be hung
on hangers or set on brackets or shelves so that the top o%
the extinguisher is not more than 5 feet above the floor.

,:‘I::)I‘Tfr Ti;e .il'ndxvxst.rml Cor_nmission will ordinarily apraeve any extin-

:uu!k-;l;'t‘;;.lm‘\ boars the Underwriters' label and whicll is of the size

ol J‘Cl wble, 1:01' the hazard for which it Is intended. Consuit the Indus:
fu ommission for lists of approved extinguishoers,
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Order 5123. Automatic Sprinklers.

1. Required automatic sprinkler svstems shall be de-
signed and constructed in conformity with good estabtished
practice. Only materials and devices approved by the In-
dustrial Commission may bhe used. Reinstallation of used
sprinkler heads is prohibited, and other secondhand devices
may be installed hy special permission only.

9 Where an automatic sprinkler system is required
throughout a building, supply shall be from a eity water
main, or from a gravity or pressure tank. If the city water
supply is inadequate in either pressure or volume, a tank of
pot Joss than 3000 galions capacity shall be provided. The
hottom of a gravity tank shall be not less than 35 feet abhove
the under side of the roof.

3. Where automatic sprinklers are required In a base-
ment only, the supply shall be from a city water main.
Where there is no city water supply, such basement sprink-
lers need not be installed; but at such time as a city supply
becomes available, such required basement sprinklers shall
he instailed.

4. Every basement sprinkler system shall also include
sprinklers in all shafts (except elevator shafts) jeading to
the slory above.

5. Everv sprinkler system shall have a suitable audible
alarm and an approved siamese connection marked “To
Automatic Sprinklers”, and otherwise conforming to
Ovder 5121-2(e}.

Note: Ti will be ihe polley of the Industrial Comnlssion to approve
equipment conforming to Standards of the National Board of Fire
Underwriters for Sprinkicr Fauipments, also materials and devices eur-
rently listed by the Underwriters” Laboratories. The Commission re-

serves the right to order a sprinkfer syatem in any bullding, regardlesse
uf height or number of persons, If the occupancy is espeeiglly hazardous,
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Chapter 4
GENERAL REQUIREMENTS

Order 520{,. Design and Supervision.

Every new building containing more than 50,000 cubic
feet of usable space, or addition to a building which by
reason of such addition results in a building containing over
50,000 cubic feet of usable space, or structural alteration to
a huilding containing over 50,000 cubie feet of usable space
shall be designed by an ayvchitect or engineer in accordance
with the provisions of this code: and shall be constructed
ur:der the supervision of an architect or engineer who shall
be responsible for its erection in accordance with the plans
and specifications of the designer. No change from the orig-
inal plans and specifications shall be made except with the
knowledge and consent of the designer. and as provided in
Order 5010 of this code.

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

Noute: By the term “architect” or “engincer” aboeve, i1s meant “regis-
tered arrbiteet” or “rogistered professional enginaer”, as defined in the

Architecis and Frofessional Englineers Registration Act, Section 101,31
of the Wiscensin S:aiutes.

Order 5201, Heizght and Class of Construction.

All buildings higher than 75 feet above the adjacent grade
shall be of fire-resistive construction.

Buildinga 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 erected on
sloping ground may he not to exceed 75 feet plus a vertiecal
distance egual to the vertical change in slope along the
length of any side of such building, but in no case shall such
heiglit exceed 85 feet ahove the adjacent finished ground
level. Towers, other than tanks, spires and steeples erected
as a part of the building and not used for habitation or
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storage may extend not to exceed 20 feet above such height
limit.

Buildings of ordinary construction shall not exceed a
height of 50 feet in which height there shall he not more
than 4 stories:; provided, that the height of a bul]d}ng
erected on sloping ground may he 50 feot plus a \'Grt](:f.l]
distance equal to the vertical change in slope along and in
the length of any side of suct: buikling, Tt in no caze .shall
sueli height exceed GO feet above the adjacent finished
giound level. Towers, other than tanks, spires and steeples
not exceeding 20 per cent of the rouf area, erected as a part
of such building and not used for nabitation or storage may
extend not to exceed 15 feet above such height Hmit,

Buildings of frame construction sh&il not oxcead a height
of 35 feei in which height there shall he not more than 2
stories, except as provided in Order 5701; pro rided, that
the neight of a huilding erected on sloping ground may be
35 feet plus a vertical distance equsl to the verticzﬂ. change
in slope along the length of any side of such huilding, b.ut
in no case shall sueh height exceed 40 feet above the adja-
cent finighed ground level. Spires, towers, sther than tanks,
or steeples not exceeding 20 per cent of the roof area,
erected as a part of sueh huilding and not used for habita-
ton or storage may extend not to excead 20 foet above such
height limit.

In everv building more than 1 stovies in height, all doors,
windows and other openings in outside walls shail be pro-
tected with fire-resistive doors or shutters as specified in
Order 5109 or fire-resistive windows as specified in Order

5110, unless such openings are on strecls or on alleys or
outer courts 20 feet or more in width.

Note: See Chapter 343,461 of the Wisconsin Statutes fur St'_:.il.ltu lavwr
regulating height of buildings throughout the state of Wikconsin,

Order 3202. Windows,

Every room in which one or moré persons Hve, sleep, or
are employed, (except storage rooms or other rooms where
the nature of the occupancy will not permit) shall be lighted
hv a window or windows opening directly upon a street ov
ailey, or upon a court (as defined in Order 5204) on the
same lot with the building. The windows shall be so con-
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structed and distributed as to afford proper light and venti-
lation. Every building more than 40 fect deep (measuring
at right angles to the windows) shall have windows on at
teast two sides.

LExeception: ‘The provisions of this order may Le waived foar faciory,
office or muereantile buildings §if provisions are made {or proper arttfcial
Hgihting, and if ventilation is provided in accordance with the provisisns
of thw Heating, Ventilation and Air Conditioning Code.

Order 5203. Window Cleaners,

Windows in public buildings and places of employment
which cannot be cleaned from within, the tops of which are
more than 20 feet above the ground flour, fat roof, baleony
o' permanent platform shall be equipped with approved
means to protect the window cleaners; such means ghall
consist of,

1. A safety belt for each window cleaner, which helt shall
be fastened at each end to a permanent device that shall
be firmly attached to the window frame, or to the building
proper; or

2. A substantial portable platform that is projected
through the window or supported from the ground, fieor,
rvoof or platform level, for the window cleaner to stand
upon, and that is equipped with an appiroved handrail and
toeboard; or .

3. A substantial swinging scatfold cquipped with stand-
ard handrails, toeboards and life line; or

4. A substantial chair scaffoid equipped with a safety
belt, or

5. Other equally efficient devices.

Order 5204. 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 walls and on the remaining side
by a lot line. )

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

4. By outer lot line court is meant a court with oue side
on a lot line and opening to a street or open space not less
than 15 feet wide, :
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Order 5205, Size of Courts.

In applying the following requirements, a building from
20 io 13 feet high shall be considered as having at least
3 siories, and each additional 13 Tect shall be considered an
additional story.

Cruter ot line courts shall be notl less than 3 feet wide
Tor a court 2 stories ov less in height and 10 {eet or less in
fength, mexsured from the lot line to the wall of the build-
ing. For each additional story in height, the width of such
court shall e inereased one foot; and for cach additional
15 feet or fraction thercof in length, the width of such court
sttal]l he further increased one foot.

Guter courts between wings or parts of the same build-
ing, or between different buildings on the same lot, shall he
not less than 6 feet wide for a court 2 stories or less in
neight and 40 fect or less in length. For each additional
story in height, the width of such court shali be increased
one foot, and for each additional 10 feet or fraction thereof
iu length, the width of such court shall be further increased
one foot.

Where cuter courts or outer lot line courts open at each
end o a strect or other open space not less than 15 feet
wiide, the above lengths may be doubled.

Taner lot line courts one story high shall be not less than
1 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
alditional story every such inner lot line court shall be in-
creased by al least one lineal foot in its length and one
linea] fuot in its width. .

Inner eourts 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
itiner court shall be increased by at least one lineal foot in
its leneth and one lineal foot in its width.

Courts shall not be covered by a roof or skylight but the
cntive required area shall be open and unobstructed from
tlie bottom thereof to the sky. No fire escape or stairway
shall he constructed in any court unless the court be en-
lareed propovtionately.
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Walls of inner ecourts whose Jeast horizontal dimension
is I~ss than one-fourth the height, shall be faced with mate-
rial with a permanent white surface or shall Le painied
white at least cvery two years.

No buildings shall he altered or enlarged to encroach upon
space veserved under this code for light and air on the lots
or parcels of ground on whieh such huilding is ervected.

Order 5206, Ventilation of Courts.

At the bottom of every shaft or inner couvt there shali
Lie sufficient access to such shaft or court to enable it to be
properly cleancd out. Every inner court which is required
under Order 3202 and which is more than one story in
height shall have an intake for fresh aily, 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 cubic
feet contained in said court, but such area need not be move
than 50 sguare feet. IEvery intake shali be of not less than
two-hour five-resistive construction and unless said intake
15 used as a passageway for persons, there shall be no open-
ings into the same other than the inlet and outlet.

Order 5210. Chimneys,

1. The walls of all chimneys shall be built of Lrick or
other approved fire-resistive material, except that a metal
smole stack may be provided as specified in Order 5211.
No chimney shall rest upon a flooring of wood, nor shall
any wood be built into, or in contaect with any chimuey. The
Toundation of every chimney, flue, or stack shall be designed
and built in coniformity with the requirements for founda-
tions for buildings. In no case shali a chimney be corbeled
out more than 8 inches from the wall, and in every ease the
corbeling shall consist of at least 5 courses of brick, Chim-
nevs shall extend at least 3 feet above flat roofs and not
less than 2 feet above the ridge of gable and hip roofs, and
linie-cement or cement mortayr shall be used in the laying
of chimney masonry above the roof line.

2. Every masonry chimuey 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 five clay or
other suitable refractory clay flue lining is used for the full
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height of the chimney the walls shall nof be less than |
inches in solid thickness. No smoke fluc shall have a cross
sectional avea less than 61 squave inches, except that flue
linings 7 inches by 7 inches inside, or 8 inches in diameter
inside, may be uscd. ,

3. All flue linings shall be adapted Lo withstand reason-
ably high temperatures and flue gascs and shall have a
softening point not lower than 2,000 degrees Fahrenheif.
Flue linings shall be nol less than %4 inch in thickness and
shall be built in as the outer walls of ihie chimney are con-
structed. Flue linings shall start from a point not less than
8 inches below the bottom of the smoke pipe intakes and
shall be continuous to a point not iess than 1 inches above
the enclosing walls. Flue linings for gas o fuel oil appa-
ratus shall be of salt glazed fire clay equipped with bell and
spigot joints, or of other approved material,

4. There shall be but one connection Lo & flue irrespective
of the type of fuel used except fur a clean-out door at the
base ot for the purpose of blowing off jow pressure boilers.
Exhaust for Diesel engines may also he provided if approved
in writing by the Industrial Commission.

5. Every chimney shall be designed o withstand the fol-
lowing wind pressure in pounds per square foot over the
diametrical area:

Square Chinmmeys _ . oo 30
Polygonal Chimneys . _ 25
Round Chimneys . oo - 20

Order 5211. Metal Smokestacks.

Steel or iron smokestacks may be used in place of
masonry chimneys speeified in Ouder 5210, in which case
the thickness of the metal shall be not less than 3 inch for
heights up to 40 feet and 14 inch for greater heights. Such
stacks when used for manufacturing, for high pressure
boilers, furnaces or other similar heating ov manufacturing
appliances shall be lined with fire brick for a Jdistance of
not less than 25 feet from the place where the smoke pine
enters and shall be protected on {he outside up to and
through the roof of the building with 8 inches of masonvy,
or a metal shield which provides an 8 inch ventilated air
space between such shield and the stack. All stacks shall
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be properly guyed when the height of the stack execeeds 15
times its least diameter,

Exceptlon: Publle utility or industrial power plants are exemplad
from the protectlon requirements of this paragraph if they are of fire-
resistive construction.

Smokestacks under 30 feet in height may be constructed
of not less than No. 10 U.S. Gauge steel, with either welded
or riveted joints, and may be mounted directly upon
masonry chimneys or foundations or upon industrial heat-
ing or power boilers provided all of which ave designed to
support the stack load. A clearance of not iess than 6 inches
shall be maintained at all times arounpd such smokestack
and any inflammable material within 12 inches of suech
smokestack shall be protected by 14 inch of asbestos cov-
ered by sheet metal.

Order 5212, Smoke Pipes.

No smoke pipe or breeching serving hoilers, furnaces or
other similar heating appliances shall pass through any
floor, outside window or door, nor through any combustible
roof or combustible outside wall, nor through any closet,
attie or similarly concealed space.

Where necessary to pass through any partition of non-
fire-resistive construction, every smoke pipe shall be en-
cased with incombustible material at least -1 inches thick
or with a double safety thimble made of two concentric
rings of sheet metal with at least cne inch open air space
between and with the outer ring covered with at least 14
inch ashestos.

No part of any smoke pipe shall be placed nearer to any
non-fire-resistive partition or wall than the diameter of the
pipe, nor neaver to anyv non-fire-resistive ceiling than 114
times the diameter; but the above distances may be reduced
by one-half, if the wall or ceiling is covered with not less
than 14 inch asbestos board covered with sheet metal, nr
with equivalent protection,

Order 5213, Steam and Het Water Pipes.

No steam pipe or pipe carrying hot water at a tempera-
ture exceeding 180 degrees shall be placed within one inch
of any woodwork. Every such steam or hot water pipe
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passing through a combustible {loor, ceiling or partiticn,
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.

Order 5214. Ducts,

Every warm air, fresh air and vent duct contained in or
passing through a combustible partition or floor shall be
placed inside another duct arranged to maintain a 14 inch
air space befween the two ducts, or shall he securely cov-
ered with 14, inch corrugated asbestos. The bend at the
hottom of the vertical duet shall be kept at least 2 inches
from any woodwork.

Exceptlont Asbestos paper weighing not less than 12 pounds Ler
sguare may be used as covering on foreed gir Installations,

Every vertical warm air duct, or group of ducts, in all
buildings included in the theater, school and hotel elassifica-
tions shall be enclosed with, or constructed of, incombustible
material at least 2 inches thick, lined with metal ov
smoothly finished on the inside; except that frame buildings
not more than two stories in height may have metal duets
it protected as specified in the first paragraph of this order.

Order 5215. Registers.

All register boxes shall be of metal and shall either be
of double construction or be covered with asbestos not less
than 14 inch thick.

Exceptiont Ashestos paper weighing not less than 12 pounds per
squarc may be used as covering on forced gir instajlations,

Order 5216. Floor Protection,

All stoves and ranges used for cooking, heating or laun-
dry purposes using solid or liguid fuel, and which are move
than 16 square feet in horizontal area or which have a
flame at the bottom shall he 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-resistive floor layer shall be at least 5 inches thick and
shall be hollow, with air spaces running horizontally
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through the same. The air spaces shall be open at both
ends and shall be so placed that air can circulate through
them; the horizontal area of the air spaces shall equal at
least one-half the horizontal area of the slab.

The air spaces may be secuied 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 slab.

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 Lo not less than 2 inch
solid thickness, without air spaces, provided it is covered
with sheet metal.

All stoves and ranges using solid or liquid fuel and which
are not more than 16 square feet in horizontal area and not
having a flame at the bottom shall, if placed ¢n a com-
bustible floor, be vaised at least 6 inches above the floor,
and such air space shall not he enclosed. Such flooy shall
be protected with a stove board of sheet metal or asbestos,
projecting at least one foot on all sides.

Gas ranges, domestic hot water heaters and hot plates
shall be supported at least 6 inches above any wood {ficor
or other combustible 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.

Note: The above dimension of & incheg may be reduced to 31 inches
it the bottom 13 suitably protected with & metal shield.

Order 5217. Wall and Ceiling Protection.

All stoves and ranges used for cooking or laundry pur-
poses and all domestie hot water heaters shall be placed at
least 21 inches away from any combustible wall, partition
or ceiling, except that such distance may be reduced to 12
inches if the wall, partition or ceiling is protected with at
least 14 inch asbestos board covered with sheet metal, or
with an equivalent protection.

The above distances may be reduced one-half in the case
of stoves and ranges less than 186 square feet in area, and
also in the case of gas ranges of greater area if proper insu-
lation is incorporated in the back of the range.




52 GENERAL BEQUIREMENTS. CHAPTER -

Order 5218. Gas Vents,

All gas ranges, except those for domestic use, hol water
heaters, and other gas fired cquipment shail be provided
with vent pipes conforming 1n the requirements for smoke
pipes as specified in Order 5212,

Order 5219. 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 he placed at least 6 feet above
the floor level, at least 6 inches from any comhustible par-
tition or wall, and at lecast 2 feet (measuved from top of
flame) below any combustible ceiling unless properly pro-
tected by a metal shield with at least 2 inches of air space
above. Swinging hrackets shall be provided with a guard or
stop so that the light cannol come nearer to the partition
or wall than one foot. In aisles and public passageways,
every such light shall be protected by an incombustible
guard unless the light ig at least 7 feet above the floor, Gas
and oil lights shall be kept at least 2 feet from any drape
0r window curtain.

3. Every gas supply main shall have a service cock out-
side of the building, so placed and maintained that it can
be shut off at any time without entering the building.

Order 3220. Electrieal Work,

All efectrical work shall conform to the Wisconsin State
Electrical Code, comprising Ovders 1000-1 199, inclusive, of
the Industrial Commission.

Order 5221. Location and Maintenance of Exifs.

Every exit mentioned in Orders 5114 to 5119, 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 unob-
structed at all times.
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GENERAL SANITATION REQUIREMENTS

Order 5250, Toilet Rooms Required,

Every place of employment and public building shall have
adequate toilet rooms as provided in the occupancy classi-
fications of this code, completely enclosed and so arranged
as to insure privacy. ‘

Order 5231, Toilet Rooms for the Two Sexes.
Where the two sexes are accommodaled, separate toi_let
rooms shall be provided excepl

(1) In apartment houses;

(2) 1f approved in writing by the Industrial Commis-
sion or the Stute Board of Hcalth, or their anthorized
agents, in huildings accommodating not more than 5 per-
sons 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 yooms shall be provided.

Entrances to toilet rooms for the two sexes shall be prop-
erly separated, by screens or otherwise, and shall, wherever
possible, he at least 20 feet apart.

Order 5252, Sex Designated,

Wherever woman arve employed or accommodated, each
toitet roowm shall be Jistinetly marked with regard to the
sex which uses it, aud uo person shall be allowed to use a
toilet room aszigned to the other sex. except as provided in
Orvder 5251, The door uvr voom labels shall be the words
MEN, or WOMEN, respectively, in letters not less than one
inch in height.

Order 5253. Location, Light anl Ventilation,

Every toilet or bathroom shall 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
Order 5234,

The glass area for a toilet room containing one closet or
urinal shall be at least 4 squave feet, with 2 square feet
additional for each additional closet or urinal.
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No toilel roem shall have a movable window or ventilator
opening on any clevatoyr shaft, or on any court which con-
tains windows of sleeping or living rooms ahove,

Every toilel room having more than one fixture (closets
and urinals) shall be ventilated in accovdance wilh the pro-
visions of Qrder 5848 of the Heating, Ventilation and Air
Conditioning Code issued by the Industrial Commission,
except that this requirement shall not apply to chemical ox
septic toilets which are installed in accordance with the
provisions of the Chemical Toilet Code or the Septic Toilet
Code issued by the Stute Board of Health.

Note: The size of gravity vent ducts, if surnneunted with cflective
A c 9
siphon t¥ype hoods, may b determined as fullows: —l—u}‘“—"- = ncelL cross
gectional area of vent duct In sguare feet, Where A = loor wrei i the
toilet room in square feet.

The following are minimum vents as calenlated fov toilet
rooms of average size:

Number of fixtures Diameter round pipe duct
One or two _____ . o ____._ .- 6 inches
Thyee or four _____ . ________._ _ 8 inches
Five OF SIX oo e 9 inclies
B OVeN e 10 inches
Eighttoten - __________________. 12 inchesg
Order 5254, Location Without Qutside Windows; When
Permitted.

Toilet rooms will be permitted without windows if they
are ventilated in acecordance with the requirements of Order
5848 of the Heating, Ventilation and Air Conditioning
Code issued by the Industrial Commission.

Order 5255. Artificial Light.

Every toilet room, except in connection with private
rooms or apartments, shall be artificiaily lighted during
the entire period that the huilding is occupied, wherever
and whenever adequate natural light is not available, so
that all parts of the room, especially the foilet compart-
ments shall be provided with artificial light intensity ol not
less than 2.5 foot candles at the floor level.

Order 5256. Size.
Every toilet room shall have at least 14 square feet of
floor arca with a minimum width of 3 fect, and at least
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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.

Order 52537, Floor and Base,

Every toilet room, except those installed and used oniy
in connection with private apariments, shall have the eutire
floor and the side walls to a height of nol less than 6 inches
made waterproof with ceramic tile, terrazzo, painted con-
crete, marble, slate, monolithic asphalt or other approved
material impervious to water.

Order 5258. Walls and Ceilings.

The walls and ceilings of every toilet room shall be com-
pletely covered with smooth plaster, glazed brick or tile,
galvanized or enameled metal, or other equivalent smooth,
non-ahsorbent material. Wood may be used only if it is
smooth and well covered with two coats of Dody paint and
one coat of enamel paint or spar varnish. BDut wood shall
not be used for partitions between toilet rooms, nor for
partitions which separate a toilet room from any room used
by the opposite sex. Al such partitions shali be made
soundproof.

The interior surface of walls and partitions shall be of
light color to improve illumination and facilitate cleaning.

Order 5259. Enclosure of Fixtures.

The fixtures (closets and urinals) in every toilet room
shall be arranged to seetre privacy in use. Water-closefs
shall be enclosed with partitions, Urinals shall be placed
against walls and arranged individually., Individual floor
type urinals shall be placed not less than 21 inches center
to center and the space between urinals shall be filled flush
with the front and top with non-absorbent material.

Exception: The above requlrements need not apply to tollet rooms
accommodating only a single closet or urinal,

A space of 8 to 12 inches shall be left between the floor
and the bottom of each partition. The top of the partition
shall be from 514 to 6 feet above the floor. Doors with the
top 514 to 6 feet above the floor, and the bottom 6 to 12
inches above the floor, shall be provided for all water-cloget
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compartments. All partitions and deors shall be of material

and finish required for walls and ceilings under Order 5258,

The water-closet compartments in toliet rooms shall be
not less than 30 inches in width, and shall be not less than
54 inches in depth with a clearvance of not less than 24
inchies between the fixture and {the compariment door when
cloged. Compartment doors which are hung to swing in-
ward shall clear the fixture not less than 2 inches.

Nete: Scetion LIG.085 of the Wiscongin Statutés provides that not rnore
than 50 par eent of the toilst compartrents of uy publie tollet room
of any public building, other than licenaed holels and resores, shall be
kept lecked,

Order 5260. Fixtares.

Only individual water-clesets of porcelain ov vitreous
china shall be used. Wauter-closet seats shall be of wood or
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 open
front seats.

Only individual urinals of porcelain or vitreous china
shall be used. Such individua: urinals shall be set into the
floor, the floor graded to 1he uvinal, and the urinals shall
be equipped with an effective antomatic or foot operated
flushing device.

Order 5261. Protection From Freezing,

ATl water-closels and urinals and the pipes connecting
therewith shall be properly protected against freezing, so
that such water-closets and urinals will be in proper con-
dition for usc at all times.

wNole: Toilet roams should he adequately heated in cold sveather
Heating ernuipment shonld be arrainged to permit cleaning of floers and
walls.

QOrder 5262, Disposal of Sewage. _
Tach watev-closel and urinal, and each lavatory or slop
sink, located in a toilet voom shall be connected with a
sewer and water system, where such systems are available,
In locations where a sewer svstem is not available, or can-
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not be made available, the disposal of human waste may be
accomplished as follows: ’

{1) Scwage treatment tank and disposal system.

Note: I'or detailed requircemnents on such systeins see State Plumbing
Code,

(2) Where the local conditions malke it impractical to
install such system, outdoor toilets, as described in Order
5263, or other Facilitics, stch as chemical or septic toilets
installed in accordance with the provisions of the Chemical
Toilet Code or the Septic Toilet Code issued by the State
Board of Health, may be used; provided that in the case of
places of employment for more than ten persons, schools
larger than two rooms, and apartment houses, water flush
toilets as herve’n described shall he provided, unless outdoot
toilets or other facilitics are permitted in writing by the
Industrial Commission or the State Board of Health, In
avery case where chiemical or septic toilels are installed,
the approval of plans and specifieations therefor by the
State Board of Hcalth shall be secured before work is
started.

Order 5263. Qutdoor Toilets,
Outdoor toilets shall comply with Ordevs 5250 to 5259,
inehisive, and in addifion:

(1) No privy, with ovr without a leaching pit or other
container, shall be erccted or maintained within 50 feet of
any well, 10 foct of the line of any street or other publie
thoroughfare, 5 feet of the property line between premises
or 25 feet of the door or window of any bullding.

(2) Locatod on ground that is weli drained, and where
there is no possibility of contaminating any drinking water
supply.

(3) Provided with suitable approach, such as conerete,
gravel or cinder walk.

(4) The foundativns shall be of concrete or other
masonry,

(5) The vault shall extend at least 6 inches above
ground, be as dark as possible, and be proof against en-
trance by flies, rats, or other vermin. The upper portion
shall be of concrete, or of brick or stone laid in cement
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mortar. If in poorly drained soil, the entive vault shall be
of concrete, or brick, or stone, laid in cement mortar.

(6) All windows, ventilators and other openings shall
he sereened to prevent the entrance of flies, and all doors
shall be self-closing. A separate ventilator shall be provided
for the vault and shall extend from the vault to not less
than one foot above the roof and he provided with an effec-
tive ventilating hood.

(7) The entire installation shall be kept clean and sani-
tary. Milk of lime (freshly slaked lime) or other equailly
effective disinfectant shall be used in the vaull and in the
urinal trough in sufficient quantities, and at frequent in-
tervals. The floors, seats and urinals shuall be scrubbed as
often as necessary. The vault shall be cleaned out at proper
intervals.

Note: Sze the Wisconsin Code for Rural School Privies issued by the
State Board of Health.

Order 5264. Maintenance and Housekeeping.

1. Maintenance of Toilets. Every toilet room, and every
part thereof, including walls, floor, ceiling and fixture there-
in, shall be kept clean, efficient, and in good repair.

In every toilet room, sufficient toilet paper made of mate-
rial which will not interfere with the operation of the sys-
tem, or obstruct the fixtures, shall be provided.

Indecent or suggestive marks, pictures, or words are for-
bidden in toilet rooms, and such defacement when found
shall be removed at once.

2. Service Closet. A service closet conforming with re-
quirements for construction of toilet rooms shall be pro-
vided and supplied with mop, broom, bucket, soayp, toilet
paper, and toweling necessary for sanitary upkeep of toilet
rooms.
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Chapter 5
STRUCTURAL REQUIREMENTS

SECTION 1. DESIGN LOADS.
Order 5300. Floor, Roof and Sidewalk Loads.

1. Dead Loads. All huildings and structures, and parts
thereof, shall be designed and constructed to support in
addition to the minimum saperimposed live loads specified
in this order, the actual dead weight of all component mem-
bers; and in addition thereto, an allowance for the weight
of partitions, ceiling and floor finish, and concentrated loads
such as safes, mechanical apparatus and similar equipment.

2. Live Loads. All buildings and structures, and parts
thereof, shall be designed and consiructed to support the
following minimum superimposed live loads uniformly dis-
tributed in pounds per squave foot of hovizontal area, in
addition to the dead load:

Theaters and assembly halls with fixed seats:

Anditorium _ 50

Lobbies, corridors and passagewaxys . ._.____ 80

SAITWAYS o o e e 80
Assembly halls without fixed seats:

Aunditorium o 100

Lobbies, corridors and passageways ____.-.. 30

Stalrways o oo 80

School, library, museum classification:

Instruction rooms, study rooms, reading
rooms, exhibition rooms, art display rooms,

laboratories _ .o __
Voeational rooms . 160
Library book stacks . ____. .. 100
Lobbies, corridors and passageways _____ ___ 80
SEAIPWAYS o e 80

Apartment, hotel, place of detention classification:
Living rooms, sleeping rooms _...._.—___ 40
Lobbies, corridors, passageways ___________ 20
Offices and similar areas ... ___ - 60
Stalrways oo 80

Dining Rooms ... 100
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Office buildings:

OfRCeS o o o e 50

Commereial .. oo voome e ameeom e 100

SEAIFWAYS o e tm e e 80
Mercantile establishments: .

All floor areas and stairways - ... e 100
Factories and workshops:

All floor arecas and staivways .. o= 100
Garages:

Al floor areas ... - o_____ 8000 pound axle

load in any ])ossib]é_fiosition o1 80 pounds per
squarc foot. (Whichever produces the greater

stress.)
Grandstands, reviewing stands, hleachers:

All areas ____ .. e e 100
Stages, in theaters and assembly halls - 150
RoolS oo e e 30
Sidewalks o o e — 250

The above live load requirements shall be considered only
as a minimum. In every case where the loading is greater
than this mipimum, the design of the building or struc-
tures, or nart Lhereof. shall he fur the actual load and load-
ing conditions.

The following reductions in assumed live loads shall be
permitted in designing girders, columms, piers and walls in
fire-resistive Luildings.

1. No reduction of the assumed live load shall be allowed
in the design of any slabs, joists or beams.

2. 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 {loor area, with a maximum allowable re-
duction of 15 per cent. This reduction shall not be carried
into the columtis nor shall sueh reduction be used in the
design of buildings to be used or occupied as warehouses
or for slorage purposes.

3. For determining the total live loads carried by col-
umns, piers and walls, the following reductions shall be
permitted, bascd on the assumed live loads applied to the
entire tributary floor area.
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Warchouses and Storage Buildings

Carrying the voof __ _...___.....—. 0 per cent
Carvving 1 floor and roof _ . 0 per cent
Carrying 2 floors and roof .__.... 5 per cent
Carrying 3 floors and voof ___. - 10 per cenf
Carrving 4 floors and roof ____... 15 per cent

or more floors and roof 20 per cent

~

Carrving &

Manufacturing Buildings, Stores and Garages

Carrying theroof ... ( per cent
Carryving 1 fleor and roof ____._-- 0 per cent
Carrying 2 iloors and roof ____.___ 10 per cent
Carrving 3 floors and roof ___.___ 20 per cent

Carrving 4 or more floors and roof 30 per cent

All Other Buildings

Carrying the voof ___ .- (0 per cent
Carrying 1 floov and roof _________ 0 per cent
Carrving 2 floors and roof _______ 10 per cent
Carrying 3 floors and roof _____. 20 per cent
Carrying 4 iloors and voof _....._ 30 per cent
Carrving 5 floors and voof . _..._ 40 per cent
Carrving 6 fleors and voof ______ 45 per cent
Carrying 7 o more floors and roof 50 per cent

The following veductions in assumed live loads shall be
permitted in designing columns, piers and walls in build-
ings of mill and ordinary construction.

Warehouses and Storage Buildings

Caryrying the roof _______. e 0 per cent
Carrying 1 floor and roof _._______ 0 per cent
Carryving 2 floors and roof ____ .- 5 per cent

Carrving 3 or more floors and roof 10 per cent

Manufacturing Buildings, Steres and Garages

Carrying the voof L ... 0 per cent
Carrying 1 tloor and yoof ________. 0 per cent
Carrying 2 floors and roof ___..._ 10 per cent
Carrying 3 or more floors and roof 20 per cent
All Other Buildings
Carrying thevoof ___ . ________. 0 per cent
Carrvying 1 floor and yoof .o 0 per cent
Carrying 2 floors and roof ___. ... 10 per cent
Carrying 3 floors and roof ... ____ 20 per cent

Carrying 4 or more floors and roof 30 per cent
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Order 5301. Wind Pressure.

Every building shall be designed to resist a horizontal
wind pressure of not less than 20 pounds for every square
foot of exposed surface, in addition to the dead loads and
the live loads specified above.

If the overturning moment due to wind pressure exceeds
75 per cent 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 brac-
ing or rigid connections between uprights and horizontal
members shall be provided to resist distortion.

The overturning moment may be disregarded in a strue-
ture less than 100 feet in height if the height does not
exceed twice the width.

When the stress due to wind in any member is not greater
than 50 per cent of the stress due to the dead and live loads,
it may be neglected. When the wind stress is greater than
50 per cent of the dead and live load stresses, then the sum
of all these stresses shall not exceed 150 per cent of the
stresses hereinafter provided.

Order 5302. Foundations,
The permissible loads on natural earth shall not be more
than the following, in tons per square foot:

Quick sand and alluvial soils _______________ 14
Soft clay e 1
Ordinary clay and sand together in layvers, wet
and SpPongY oo 2
Clay or fine sand, firmand dvy . ________ a
Sand, compact and well cemented - __.____ .. 4
Gravel and coarse sand, well packed ___.__.__ 5
Hard panorshale . _____...__ 6
Roek .. . ____ Not more than 20 per cent

* of the ultimute crushing
strength of such rock.

Where material at footing excavation level is such as to
permit loads in excess of 2 tons per square foot, and the
design 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,
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to delermine the character of the underlying material. Al-
lowahle loading shall be in accordance with the alove {able
for the material encountered.

The maximum, or safe working load for piles shall he
determined by the following formula:

a1

L= g-—::%?—l-fm‘ steam hammer
2]

L= = WH for drop hammer

== 'TS———IT———i—
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.

In no case shall the maximum load on a timber pile ex-
ceed 500 pounds per square inch of the section of the pile at
mid length.

SECTION 2. MASONRY CONSTRUCTION.

Order 5303, Musonry Construction—General Requirement.

The requirements of Orders 5303 to 5313, inclusive, here-
in shall apply to the construction of all masonry footings,
foundations, walls, columns, piers and similar work under
this code.

Qrder 5304, Natural Building Stone and (ast Stone.

1. Rubble Masonry. The stresses in rubble stone ma-
sonry, due to all dead and live loads, shall not exceed 100
pounds per square 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 carefully
coursed masonry, due to all dead and live loads shal! not
exceed the following at any point:
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Laid Tn T.aid In
Limne-Crement Cemunt
Kind of Stone Nortar Mortar

(I’'uundy per Square Inch}

a3 L L o o e e emme i mm——— G40 Run
At Ol . e oy mrmmmammwmmm—mmmmm—em—— R 464 500
Marble. o iemr mem e 404 Bim
St SN o o e e e e e e v wm e mm 40610 500
BandStONe . o o e e e e—pmam= BRI 400

3. Weather Resistance of Stone. All natural building
stone to be used in masonyy exposed to the weather or frost
action shall he 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 is questioned tils will
require freezing and thawing tests as prescribed under the specification
of the American Scciety for Testing Materials.

4. All cast stone shall be branded with a2 permanent iden-
tification mark of the manufacturer which shall be regis-
tered with the Industrial Commission.

The average compressive strength of cast stone taken on
four representative samples at the age of 28 days or when
delivered on the job shall be not less than 5000 pounds per
square inch with an individual minimum of 4500 pounds
per square inch, and the average absorption of such sam-
ples shall be not more than 7 per cent of their dry weight,
with an individual maximum of § per cent,

Tests of easi stone specimens shall be made in accord-
ance with the “Tentative Specifications for Cast Stone”
(Serial Designation P-3-A29T) of the American Concrete
Institute.

Order 3305. Building Brick,

1. Definition. By Building Brick is meant a structural
unit of burned clay or shale, sand lime or concrete, usually
solid and about 8 inches by 334, inches by 214 inches in size.

2. Structure. All building b11c1\ 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. Manufacture. Conerete building' brick shall be manu-
factured from a mixture of Portland cement and approved
ageregates, such as sand, gravel, crushed stone, bituminous
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or anthracite cinders, burned clay or shale, or blast furnace
slag.

4. Identification. All building brick shall be of distinctive
design or appearance, or marked so that the identity of the
manufacturer may he known at any time,

5. Strength and Ahsorption.

(a) The strength and absorption of all building brick
manufactured from burned clay or shale and used in ex-
teiior or expused locations shall conform to the following
minimun requirements:

Carmpreseing Srpeng b
hoeks Srrame Witer Absorption
e poer 2uas nen y o lour Boiling B Ruw
AVOTAEC P 3 A per eent
Av e!; e 1ef individu—M
v. ni.l\_a. Maxirmum
200 T e s

. Note: The ratio l"'L. Is the ratio of ahsorption by 24 hour submersion
LN Wikl 2t reqn temnperature to that after 3 hour submersion in beil.ng
wiler.

~

If the average compressive strength is greater than 8000
pounds per square inch and the average water absorption
is less than 10 per cent by weight after 5 hour submersion
i boiling water, the requirement for C/B ratio shall be
waived.

(L) The strength and absorption of all building brick
manufactured from burned clay or shale and used exclu-
sively for backup or interior eonstruction shall conform to
the following minimum requirenients:

Cor(r;)p—-?ﬁn[u. Srrimgzth Water Absorption
ricks (larwise- by 5 Hour Boilic ; i
iha, por s tnch pEr vent ¢ ©B Ratio
BVETUE gross arel
Average of I {nddivid o Avers I HY! A ivi
diy BN Averupe of Individual Averays of Individual
N 3 dricka ! AMinimum b Bricks AMaximum 5 Bricks Maximum
— : — ——
. ! .
2300 ! BTN 20 | 25 0. 53 9. 90

(¢) The strength of all conerete and sand-lime brick
used in masonry construction shall conform to the followmg
mninimum requirements:
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(laraprosdve Strengeth | M clulas of Rupture
(Hricks jms [ shirivka Flatw s
Denaneds 1° el ! Poesppds s Squaee Tnch
Average € l ‘ o o
T ?\’I:«l-'f‘ z_;l' ’ r.in;lir‘.vl;;lru:ll 7 l ’ SN n--.':u o “;_' 7! Tadividual
) 5-’I‘u"si.-' l Alinimum a Tests | Mmlmu:r{_— _
L2500 J 2ibid) ! A0 1 300
' |

6. Tests. Typical speeimens of all wypes of building brick
shall be tested originally to prove compliance with the pro-
visions of this code, and all concrete and sand-lime brick
shall be retested at intervals of not more than one year.
Further tests may he demanded at any time there is reason-
able suspicion of non-conformance to the requiremenls of
this code.

The testing of all brick shali be in accordance with the
Standard Methods of Testing Brick (A.S.T.A. Designation
C 67) of the American Society for Testing DMaterials,

Order 5306, Hollow Building Units.
1. Definitions.

{a) Ilollow tile are ihe products ol surface clay, shale,
fireclay, or admixtures thereof, moulded to permanent hol-
low forni for use as masenry units in bullding construction,

(b) Hollow conerete masonry units are the products
of Portland Cement and suitable aggregates such as sand,
gravel, crushed stone, hituminous or anthracite cinders,
burned clay or shale or blast-furnace siag, moulded to per-
manent hollow form for use a3 masonry units in building
construction.

2. Hollow Tile Used in Bearing and Exterior Walls,

(a) Strength and Absorption. All hollow tile used in
bearing and exterior walls shall conform to the following
minimum requirements for strength and absorption:

Compressive Strength

[Bagel v Gross Areay
Tounds per s inch

Absorptivn
per vent

1
i —— ; ;
End Constryetion l Side Construction
on: |
|

Tile i 1“1lc )
1t { Avor I ovekinet b Avorea | fvidual Tndividsal
Averaye Jividual | Avirge Todividunl Average Tndividua ndividu
-:I\r ;*r)k\l}c‘( IZ?iri;i:nu::: of i'ivl:.z ‘{ Alinipem of Five Maximum Minimum
Tests Tests i Tests
1400 1000 l 1vou | HOU . St 16 19 4
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(b) Number of Cells. Toad bearing tile shall eonform
to the following requirenicnts as to the minimum number of
cells per unit in the divection of wall thickness:

Minimum Number

of Cells in
Direction of Wail

Nominal Hoerizontal
Thickness nf Tile
ag Laid in Wall,

in inches Thickness
S |1
G . e e e e e LD
B e 2
0 2
S o3

Note: Cells, as used herein, are hollow spacos enclesed within the
perimeter of the exterlor shells, and having a minimum dimension of
not less than 4% inch and a cross sectiunal area of not less than one
gquate Inch,

In double-shell tile the two voids between extervior and
interior shells on either side of the tile shall be ¢onsidered
as one cell in thickness of wall when their combined width
is not less than 14 inch, provided the short webs botween
the inner and outer shells are not greater in number and
thickness than the long transverse webs holding the inher
shells.

(c) Shell and Welb Thickness. The average over-all
thickness of the shells, measwred between the inner and
extreme outer surfaces of end-coustruction hwllow ile, shal
be not less than 34 inch, except that in deuble-shell tile the
combined average over-all thickness -f the inner and outer
shell shall be not Iess than £, inch The thicktess of the
webs shall be not less than 15 inch.

The average over-all thickness of the shells, measured
between the inner and extreme ounter surfaces of side-
construction hollow tile, shall be not less than 3% inch, ex-
cept that in double-shell tite the combined average over-all
thickness of the inner and outer shell shall ba not less than
34 inch, The thickness of the webs shall be not less than
14 inch.

(d) Branding. All clay tile shall e branded with a
distinetive 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, initials or trade-mark of
the manufacturer.



68 QTRUCTURAL REQUIREMENTS. CHAPTER 5

(e} Toests. 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 ecode, and
therealter as divected by the Industrial Commission. Tile
shall be sampled and tested in accordance with the Standard
Methods of Sampling and Testing Structural Clay Tile
(A.S.T.M. Designation C-112) of the American Society for
Testing Materials.

3. liullow Conecrete Masonry Units Used in Bearing and
Exterior Walls.

(a) Compressive Strength. All hollow concrete ma-
sonry units used in exterior and bearing walls shall have a
compiessive strength of not less than 1000 pounds per
square inch gross area as laid in the wall

The average strength of any group of test specimens
of hollow conerete masenry units shall be not less than the
above requirements. The strength of any individual test
sperimen shall not be less than 900 pounds per square inch
grOss area.

(h) Absorption. THollow concrete masonry units used
iy walls which will be exposed to the weather or soil in
sinishod work shall not absorb more than 14 pounds of
water per cubie foot of concrete actually contained. Units
which ave protected from the weather or s0il with one
courae of brick or its equivalent need not conform to these
absovplion requirements.

i¢) Dranding. All hellow concrete masonry nunits
used in exterior or hearing walls shall be branded with a
distinetive indentation er waterproof stencilled mark, and
shali hear the name, initials, or trade-mark of the manufac-
tnrer. A facsimile of each individual brand shall be filed
with the Industrial Commission.

(&) Tests. Typical specimens of all sizes and designs
a? hollow concrete masonty units used in exterior or bear-
ing walls shall be tested in an approved manner, originally
to prove compliance with the requirements of this code, and
{heroafter at intervals of not more than one year. Further
test; may be demanded at any time there is reasonable
suspicion of non-conformance to the requirements of this

codle.

L s LB L S

TR Ty

Ty

A

dcath

odic

T

il 2o

STRUCTURAL REQUIREMENTS. CHAPTER & 69

Hollow concrete masonry units shall be sampled and
tested in accordance with the methods of sampling and
testing concrcte masonry units (A.S.T.M. Designation
C 140-89) of the American Society for Testing Materials.

4. Clay Tile Used in Non-Bearing Partitions.

(a) Weight. The weight of hollow clay tile used in

non-bearing partitions shall be not less than the following:

B Minimum Individual

. X AMinimum™o. Minimum No, * Average Minimum

Dimenaion ol colls in of cells in Weight, Weight, ib.

unit direetion of b, per per gquare

wall thickness sq. ft. of font of

tile tile
2x12x12 3 1 14 13
3x12x12 3 1 15 14
4x12x12 3 1 16 15
6x12x12 3 1 22 21
§x12x12 4 2 25 24
Ixidx12 4 2 30 23
10x12x12 4 2 35 33
12x12x12 4 2 40 kL]

Note: The weights above are for scored tile, If any of the faces are
unscored, the weights shall be increased 0.5 b, per square foot of
unscored area,

No dimension shall vary more than 3 per cent from the
specified dimensions for any form of tile.

The requirements for minimum weights of hollow clay
tile used in non-bLearing partitions shall be waived if the
over-all thickness of the shells, measured between the inner
and extreme outer surfaces, is not less than 53 inch and the
thickness of webs is not less than 15 inch.

{b) Shape and Structure. All hollow elay tile used in
non-bearing partitions shall be reasonably free from lamina-
tiong and from such cracks, blisters, surface roughness and
other defeets which would interfere with the proper set-
ting of the tile, or impair the strength, permanence or fire
protection value of the construction.

The depth of curvature or warpage of any face, shall
not exceed 8 per cent of the greatest dimension of such face,
but in no case more than 14 inch.

Swurfaces of all tile intended for the direct application
of plaster or stuceco shall he scratched or scored. When
scored, each groove shall be not less than 14 inch nor more
than ; inch in depth, nor more than 1 inch in width. The
area covered by the grooves shall not exceed 50 per cent of
the area of the scored faces.
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{¢) Branding. All hollow clay tile used in non-bearing
partitions shall be branded with a distinetive indentation.
All hollow ¢lay tile not suitable for use in bearing and exte-
rior walls but used in non-Learing partitions shall have the
word PARTITION impressed on them.

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

5. Hollow Cenerete Masonry Units Used in Non-Bearing
Pariitions. All hollow concrete masonry units used in non-
bearing partitions shall comply with the requirements for
use in bearing and exterior walls, or shall be branded with
a distinetive impression to identify them for use only in
non-bearing partitions.

6. Clay Tile and Hollow Concrete Masonry Units Used in
Floor Construction.

(a) General Requirements. Where hollow clay tile or
hollow concrete masonty units are used in concrete floor
construction in a wav that the whole or any portion of a tile
or block is subjected to a load, the requirements which ap-
ply to tile o1 block used in exterior and bearing construction
shali be compiied with.

Where hollow clay tile or hollow conerete masonry
units are used in concrete floor construction in a way that
no portion of a tile or block is subjected to a load, the re-
guirements which apply to tile or blocks used in partitions
shall be complied with.

{(b) Dranding. All clay tile or concrete masonry units
used in foeor construetion shall bear the name, initials or
trade-minvk of the manufacturer.

Order 3367. Allowable Unit Stresses in Masonry.

The compressive stresses in masonry walls, partitions,
niers and similar bearing masonry shall not exceed the fol-
lowing i pounds per square inch:

| Kind of Mortar
foind of Musonry
o “oonr Lime Lime-Portland Portland
Cement Cement
80 140 175
[ 85 el
85 160
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Where a combination of {wo or move building units is
used, the minimum requirements shall apply to the masonry.

Order 5308. Mortar.

All cement used in the making of mortar for embedding
masonry and for other structural purposes under this code
shall conform to the requirements of the standard specifica-
tions for these materials issued by the American Society
for Testing Materials having designation listed as follows:

Specifications for Portland Cement—C 150—41

Lime putty for mortar shali be made by slaking quick-
lime to a smooth paste, and shall be stored and protected
for a pericd of not less than 10 days before being used in
the making of mortar. Where pulverized quicklime is used,
the storing period may be reduced to 48 hours.

Hydrated lime shall be congidered the equivalent of lime
putty for all uses hereunder.

Lime mortar shall consist of one part of lime putlty, or
dry hydrated lime, to not more than three parts of approved
sand, all measurements by volume,

Lime-cement mortar shall consist of one part of lime
putty, or dry hydrated lime, and one part of Portland
cement added to not more than six parts of approved sand,
all measurements by volume.

In lime or lime-cement mortars any desired part of the
lime may be replaced with an equal volume of Portland
Cement.

Cement mortar shall consist of one part of Portland
Cement and not more than three parts of approved sand,
except that lime putty, or dry hydrated lime, in volume
equal to not more than 15 per cent of the volume of Port-
land Cement may be added to the mortar.

Note: Approved sand for mortar shall conforin to the Tentative Speci-
fications for Concrele Aggregates (AS.T.M. Deasignation C33-40) of the
American Soclety for Testing Materials,

Order 5309. 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 all respects to the requirements for bearing
units.
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The unit stresses in bearing masonry walls, partitions
and piers shall not exceed those specified in Orders 5304
and 5307.

Cement mortar shall be used {or all masonry which will
have one or movre faces in contact with soil. Lime-cement
mortar or cement mortar shali 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 jn cement moriar, lime-cement mortar
ur lime mortar,

2. Masomry Bond. In brick masonry, or in combination
brick and other masonry units, the bonding of each tier of
units to that adjoining shall be secured by means of a full
header course of brick every sixth course of briek, or
equivalent, The use of melal ties for bonding masonry is
not approved.

Note: By egurivalent is meant that one-gixth of the volume of a wall
shatl be header, or bond, units.

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

3. Use of Hollow Clay Tile and Hollow Concrete Masonry
Units. Approved clay tile and concrete masonry uniis 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 determining this height the
basement or foundation wall shall be considered a story if
constructed of clay tile or concrcte masonry units.

Concentrated loads shall be transmitted to hollow elay
tile or hollow conecrete block masonry by at least 8 courses
of brick or equivalent conerete or by a metal plate of suffi-
cient thickness and size to distribute the load to the webs
and shells in such a manner as not to exceed the unit stress.

Where hollow clay tile or hollow conerete masonry units
are used in party walls, there shall be not less than two
such units, each § inches in thickness as a minimum, used
in making vp the thickness of the wall unless solid masonry
is 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.

Clay tile and concrete masonry units used in bearing
walls shall ba well bedded in mortar. The net bearing area
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of all clay tile and concrete masonry units as laid in the
wall shall be such that the allowable unit stress in the
mortayr is not exceeded.

All clay tile laid with cells vertical shall be laid in Port-
land cement mortar. All clay tile laid with ecells horizontal
and all concrete masonyy units shall be laid in cement-lime
mortar, or better,

4. Height and Thickness, All bearing walls, party walls
and standard division walls, except as hereinafter provided,
shall be not less than 12 inches thick in the upper 3 stories,
increasing I inches in thickness for each 3 stories, or frac-
tion, Lelow. No such 3 story height shall exceed 40 feet.

A building not more than 3 stories in height may have 8
inch bearing walls in the upper story, provided such story
is not more than 10 feet high in the clear, and the span is
not meve than 20 feet, and the wall is not more than 30 feet
long Letween cross walls, offsets oy pilasters.

A building not more than one story in height may have
8 inch bearing walls, provided the clear story height is not
more than 12 feet, the roof span is not more than 25 feet,
and the distance between cross walls, offsets or pilasters is
not more than 20 feet. All other one story buildings shall
have all bearing walls not less than 12 inches thick.

All bearing masonry walls shall have substantial lateral
support at right angles to the wall face at intervals, meas-
ured either vertically or hovizontally, not exceeding 18 times
the wall thickness. Such lateral support shall be obtained
!:)y masonty cross walls, piers or buttresses when the limit-
ing distance is measured horizontally, or by floors or roof
when the limiting distance is measured vertically.

Masonry walls which are in contact with the soil in any
story shall be increased 4 inches in thickness in that story,
except that for places of abode as specified in Order 5700,

.not over 2 stories in height 12 inch walls will be accepted

it substanti_al lateral supports consisting of masonry walls,
offsets or pilasters are provided at intervals not to exceed
20 feet.

‘ Rubble z.md rough cut stone walls shall be 4 inches thicker
than required for walls of artificially formed units or of
ashlar masonry.
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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 as required for brickwork.
No such wall shall be less than 12 inches thick.

5. Piers. In zll buildings, the section of masonry sup-
porling trusses or girders shall be considered as isolated
piers, the least dimension of which, in inches, shall be not
less than one-thirtieth of the span of the truss, or girder,
in inches, and the height shall not exceed 12 times the
minimum horizontal dimension.

The height of masonry piers which are not built into, and
as a part of bearing walls, shall be not niore than 10 times
the minimum horizontal dimension.

8. Chascs, Ilecesses and Operings. There shall be no
chases in & inch walls or in any picr. No chase in any wall
shall be deeper than 14 the wall thickness. No horizontal
chase shall exceed 4 feet in lengih nor shall the horizontal
projection of any diagonal chase exceed 4 feet. No vertical
chase shall be closer than 2 feet to any pilaster, cross wall,
end wall or other stiffener.

The aggregate area of recesses and chases in the wall of
any one story shall not exceed 14 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 required by this code.

The maximum percentage of openings in the horizontal
cross section of any wall shall not exceed 50 per cent, unless
the wall is increased 4 inches in thickness, or such portions
of the wal between openings shall be as required for piers
for the entire wall height.

Order 5310. Non-Bearing Masonry Walis.

1. General Requirements. All exterior non-bearing ma-
sonry walls if constructed with one coutrse of brick to the
weather may be backed with commaon brick, econcrete
bearing clay tile, conforming to the

masontry units, or non-
requirements of Orders 53 5.5b and 5306—4 and 5. If walls

are built of concrete masonry units or clay iile, with or
without exterior stucco, such walls shall be constructed of
concrete masonry units or clay tile conforming to the

vequirements of Order 5306-2 and 3.
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Inte.rior non-bearing partition walls may be built of
.r_naterlals conforming to the requirements of Orders 5305~
sbh and 5306-5 and 6, or of gypsum block or other approved
materials.

Lime, lime-cement o1 cement moertar shall be used for all
non-bearing masonry, cxcept as follows:

(a) Lime mortar shall not he used in habituaily wet
or damp locations,

(b) Gypsum shall he used for gypswmu nmsonry;
{c) Gypsum may be uscd for interior eclay tile
masonry. )

?. Masonry Bond and Anchorage. In non-load Learing
brick masonry or in combinations of brick and other
masonry units, the bonding of each tier of units to that
adjoining, shall be secured by means ¢1 a full header course
?f brick or other units placed at intervals not exceeding 32
%nches. The height of such bond course shall not exceed 5
inches and the width of bed joint used to effect the masonry
bond shall be at least 4 inches.

All exterior and interior non-bearing walls and partitions
shall be securely anchored to columns and supporting mem-
bers by means of substantial ties of at least No. 13 U, S
Standard gage metal, spaced not more than 21 inches ceI;tex:
to center.

3. Height and Thickness. Interior non-bearing masonry
walls which are supported by fire-resistive construction and
have tight contact with not less than 2 hour fire-resistive
(:On-struction at the top, shall be not more than 36 times
the‘lr thickness in clear height. Similar 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 clear

height. Plasteri included i .
thicmags, ering shall be included in computing the

The thickness of exterior n i

on-bearing wails shall be not
:;is ff(l;llilzl 1,;2411 :l)f tfhe clear height and not less than 1/30 of
— ontal distance between vertical i
case less than 8 inches. ieal supports, but in no
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Order 5811. Cavity Walls. ‘

Exterior non-Learing walls may be built with a facing of
4 inches of building brick complying with the requirements
of Order 5305-5a, and a bLacking of either building brick
complying with the requirements of Order 5305-5b, or hol-
low building units complying with the requirements of Or-
der 5306-2 to 4 inclusive. Such walls shall have an air space
hetween the facing and backing of not less than 2 inches
nor more than 214 inches, and shall be Londed to each other
with galvanized metal ties at least 14 inch thick every 16
inches in height and 21 inches in width. The maximum
height between supports shall be 10 feet. For heights
greater than 10 fect between supports, the thickness of the
backing shall be increased 2 inches for each 5 feet, or frac-
tion thereof. The wall shall be anchored to the supporting
framework with metal ties at least 14 inch thick, spaced
not more than 24 inches center to center.

A waterproofing membratne shall be installed at the bot-
tom of the wall cavity. It shall pass through both the ex-
terior facing course and the backing in such a manner as
to drain outward the water which might penetrate the fac-
ing. Open vertical joints, or weep holes, shall be provided
every 9 feet horizontally in the facing above the membrane.

Order 5312. Bonding and Anchering Stone and Cast Stone

Yeneers.

1. For bearing walls, stone shall be bonded to the back-
ing every 16 inches of wall height with bond courses at
least 4 ineches in height, and Lhe width of bed joint used to
effect the masonry bond shall be at least 4 inches.

2. For non-bearing walls, individual stenes shall be an-
chored to the supporting framework and dowelled to each
other at all horizontal joints, and anchored to the backing
at all horizontal joints and at vertical joints so that ome
anchor is provided for every % square feet of wall surface.
All anchors shall be not less than 14 square inch in cross
section and made of wrought iron galvanized after forming,
or of commercial bronze.

2. The backing of all stone or cast stone bearing or non-
bearing walls shall be of brick conforming to the require-

kL
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ments of Order 5305-5h, or other soli foli ;
H=b), olid mater . ;
at least 130 pounds per cubic foot. ial weighing

Order 5313. Parapet Walls,
. Paf‘apet'walls not less than 8 inches in thickness and 2
eet‘ in height shall be provided on all exicrior, division
and party‘walls of masonry or concrete, where such walls
ffonncgt with 1'091"3 other than roofs of iire-resistive con-
struction ; but this order shall not apply:

(1) To buildings where Iru i

_a ame construction would

permitted under the provisions of this code, b

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

(3) To walls where not less than 10 feet of vacant

space is maintained botween t q
1 the wall and the b v li
between premises. ¢ boundazy line

(4} To walls which ave not less i
( : 53 than 10 feel fror :
buildings on the same premises. from other
All parapet walls shall b
| : a properly coped with i -
bustible, weatherproof material. ped with ineom

SECTION 3, CONCRETE CONSTRUCTION.
Order 5314, Concrete Materials.

1. Portland Cement. Portland cement shull conform to
the “St_an@ard Specifications for Portland Cement” (A. S
T. M. Serial Designation: €9-38) or the “Standard S eéiﬁ.
cations for High-Eariv-Strength Portland Cement’ (DA S.
T. M. Serial Designation: C71-39). o
_ 2. Concrete Aggregates. Concrete aggreg: <
hght_\x:eigl}t aggregates, shall conformgk’tog?lfis,“gt):tgc?ap;
S.pemfu,:atlons for Concrete Aggregates” (A.S.T\.M D::si nl;.
tmn_CS&—SE)) including the methods of sampling &l:ld tesﬁng-
“P‘nghtwmght aggregates for concrete shall conform to th .
Cbtandal:fi Specifications for Lightweight Aggregates fof‘

oncrete”, (A.S.T.M. Designation C130-39) i;cludin th
methods of sampling and testing. & e

thaTnheo::;?fz'{%gmm size of the aggre_gate shall be not larger

of tho tor nl] 1f01‘ the narrowest dimension between sides

e ]as‘ 0 -the member for which the concrete is to be

Specin ¥ 'grel thz.m th1:ee-fou1‘ths of the minimum clear
g between reinforcing bars.
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o, Water. Water used in mixing conerete shall be clean,
awd rien from injurious amounts of vil, acid, alkali, or-
gani madter or elher harmlul substances.

Jq. Mctal Teinforcement. Aetal reinforcement shall con-
form to the pequirements of the “Giandard Specifica-
tions fTor Billet=Steel Bars for Conerete l{einfnl'cemcnt"
(A8 T.MM. Gepial Desimation: A15-59), or 1or “Rail-Steel
s for Conerate ehiforesment” (A.STM. Serial Desig-
pation: A6 35). o for “Welded Sieel Wire Yabric for
Conerete ointoreenent” (AS.T.AM gerial Designation:
Alan-37).

5. Sturage of alatorials. Clement and aggregates shall
Le stored in guch a manner as Lo prevent deterioration'or
the intrusion of Toreign matter. Any material which has
deteriorated or which has been damaged shall be removed
completely from the premiscs.

Greder 23510 (Concrete Proportions, Mixing, and Strength.

1. Proportions. The proporiiens of aggregate to cement
for any conerete <hall be such as to produce 2 mixture
which will work readily into the corners and angles of the
forms wnl around yeinforcenient with the method of plac-
ing cmployud o the work, hut without permitiing ihe
matoeriats Lo Segregale or excess free water to collect on
the surface.

The methods of measuring conerete materials shall be
aueh that the proportions cai be controlied accurately and
checked casily at any time during the work. Wherever prac-
Licante such measurement shall be by weight rather than
by volume.

o Mixing. The concrete shall be mixed until there is a
aniform distribution of the materials and the mass is uni-
{ v in color and homogeneous. In machine mixing, only
batchmixers shall he used. Lach batch shall be mixed not
less than oneninute after ali the materials are in the mixer
and must be discharged completely before the mixer is re-
charged. Machine mixers shall have a peripheral apeed of
appro.\'imately 200 feet per minute.

Ready-mixed concrete shall be mixed and delivered in
accordance with the requirements set forth in the “Standard

macs et £ s
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Specifications for Leady-Mixed Conerete” (ASTAL Serial
Designation C94-38).

o Qrength. For the design of reinforced concrete strue-
tures, the value of {7 used for determining the working
stresses as stipulated in Order £399-3 shall be based on the
specifierd minimum ultimale 2N-day compressive strength
of ihe concrele, or on the specified minimum ultimate com-
pressive strengih at the earlier age at which the concrete
may be expecled to poccive its full Joad. All plaus, submitted
for approval or uscd on the job, shall show clearly the as-
cumed strengih of conerele al the specified age for which
all parts of the structure were designed.

All concrete exposed to ihe action of the weather shall
have a water-content of not to exceed six gallons per sack
of cement. ‘

Yhen average aggregates are 10 be used and no prelimi-
nary tests are Lo e made, the water-content to be used for
various desived strengths of conerete shall be as indicated
in the following table:

- S e o TR R T et e T T T
e s p = g

Water-Content, 11,8, Galluns per g 1. Rack of . \

et - ! B il 8

- e e e e = — R
Assurn.wl Compresiive Serength oot 23 Days, '
Th. e 8. i | 200 2700 | Jind

Tn computing the waler-content, surface water carried by
the agpregates must be included. Water-content other than
shown in the above tahle may be uscd, provided that the
strength-quality of the concrete proposed for use in the
structure shall be cstablished by tests made in advance of
the start of the work, using suitable consistencies and in ae-
cordance with the * tandard Method of Making Compres-
sion Teats of Concrete” (AST.M. Serial Designation:
(39-39). A curve reprosenting the relation between the
swater-content and the average 23-day compressive strength
or earlier strength at which ihe concrete is to receive ils
full working load, shail Lie esiablished for a range of values
including all the compressive strengths indicated on the
plans.

The curve shall be established by at least three points,
each point pepresenting average values from at least four
test specimens. The maximum allowable water-content for
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the conerete for the structure shall be as determined from
this curve and shall correspond to a strength which is fifteen
per cent greater than that indicated on the plans. No sub-
stitutions shail be made in the materials used on the work
without additional tests in accordance herewith to show that
the quality of the concrete is satisfactovy.

4. Curing and Protection Against Cold Weather. In all
concrete structures, concrete made with notmal Portland
cement shall be maintained in a moist condition for at least
the first seven dayvs after placing, and high-early-strength
concrete shall be so maintained for at least the first
thive days.

Adequate equipment shall be provided for heating the
conerote materials and protecting the conercte during freez-
ing weather. No trozen materials or materials containing
iee shall be used.

Al concrete materials and all reinforcement, forms, fill-
ers amdd ground with which the concrete is to come in con-
tact, shall be free from {rost. Whenever the temperature
of the surrounding air is below 40 degrees Fahrenheit, all
cenercte when placed in the forms shall have a temperature
0! hetween 60 aud 90 degrees Fahrenheit and shall be main-
tained at a temperature of not less than 50 degrees Fahren-
Leit for at least T2 hours for normal concrete or 24 hours
for high-cariy-strength concrete, or for as much more time
as is necessary to insure proper rate of curing of the con-
crete. The housing, eovering or other protection used in con-
nection with curing shall remain in place and intact at
least 21 howrs after the artificial heating is discontinued.
No dependence shall be placed on salt or other chemicals
for thie prevention of {reezing.

5. Forms and Shoring for Concrete Struetures. Forms
<hall be substaniially eonstructed to carry dead loads and
hupact imposed durtng pouring operations. Except for wall
formas. they shall remain in place until the conerete has at-
tained the designed strength, which shall be established by
recognized Jaboratoiy reperts on test cylinders. When the
minimum temperatare is less than 50 degrees Fahrenheit,
such evlinders shall be stored under the same conditions as
exist in the actual concrete they represent.

S,
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. In all conerete construction the shores shall be designed
to carry the dead load of all concrete which has not attained
its designed strength, and all shores shall remain in place
u'ntil the concrete they support shall have attained its de-
signed strength, and, in multistoried structures, shoring
shall not under any civeumstances be removed from a lower
st.ory until the eoncrete ceiling construction of the next
higher story shall have attained its designed strength. The
term “designed strength” is defined in Qvder 52922,

Geder 5316, Flexure of Beams, Frames, and Slabs.

' 1. Condition of Design. All members of frames or con-
L!isuous coustiuction shall be designed to resist at all see-
Ltions the maximum moments and shears produced by dead
Io_ad. live load and wind load, as determined by some one
of the approximate methods of elastic frame analysis.
A{)y reasonable assumptions may be adopted as to relative
stiffness of columns and floor members. The assumptions
made should be consistent throughout the analvsis. The
following will serve as a guide to satisfactory de&:,ig'n.

The stiffness, K, of a member is defined as ET divided byl
or L. The modulus of clasticity for conerete shall be as-
r_-unfe«i_as 1000 17, and that for steel as 30,000.000 lbs. per
g in, In the analysis of continuous frames, center to center
distances. ! and £, shall be used in the determination of
moments.

In computing the value of I of slabs, beams, girders, and
columns, the reinforcement may be neglected. In T-sh’aped
e2ctions allowanee shall be made for the effect of the flange.
The additional width of haunched floor members near sup—
pr\rtg, may be neglected in computing moments, but may be
congidered to resist moment and shear. The additional depth
of haunched floor members may be considered as resisting
mement only when a complete analysis is made taking into
account the variation in depth. Otherwise the minimum
dept.'h should be usged to find moment and to resist the re-
sulting moement. However, in any case, the actual depth
may be assumed to resist shear.
ofr;:ﬁ;i ;t 'Iizzlcef of s_uppor?s may be used for design
of s a girders. Solid or nbbed_ slabs with clear spans

101 more than ten feet that are built integrally with their
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supports may be designed as continuous slabs on knife edge
supports with spans equal to the clear spans of the slab and
the width of heams otherwise negiccted. Thfz spzm.h:ng’th
of members that ave not built integrally with their sup-
ports shall he the clear span plus the depth of the beam or
slab but shall nol exceed the distance belwcen centers of
supports. .

The clear distance hetween lateral .-sum"mrt:% of a heam
shall not exceed thirty-two limes the least width of com-
pression fange. '

2. Requirements for T-DBeams. In T-beam c-onstructllon
the slab and beam shall be built integraliy or otl}el'wlse
effectively bonded together. The erfective flange \‘vnith to
he used in the design of symmetrical T-bheams shall not ex-
ceed one-fourth of the span length of the beam, amd 1ts
overhanging width on either side of the web shall not ex-
ceed eight times the thickness of the slah nor one-half the
clear distance to the next heam.

For beams having a flange on one side only, the eﬁ'fzctive
overhanging flange width shall not exeecd one‘-t".veljth uf
the span length of the beam, noy siv times tfm; 1hickness of
the slab, nov one-half the cleay distance to the next Leam._

Where the principal reinforeement in a staly which is
considered as the flange of a T-heam (not a j oist in c:on.crete
joist floors) is paraliel to the bealn, lransverse Eex_nfor?e-
ment shall be provided in the top of the sialy, This rein-
forcement shall be designed to carvy the toad on the por-
tion of the slab assumed as the flange of.‘. the T-heai}). Th?
spacing of the havs shall not exced i}\'c.- 1131105 the thickness
of the flange, nor in any case vighteen 1nenes.

Provision shall be made for the cam‘u,n-uss_i\'e stress at ?he
support in continuous T-heam  construction, vare heing
taken that the provisions relating to the spacing of bars,
and the placing of concrete shall e fully met,

The overhanging portion of the flange of the Leam shall
not be considered as effeclive in computing the shear and
diagonal tension resistance of T-beams.

Isolated beams in which the T-Torni is nspd only for the
purpose of providing additional compression avea, shall
have a flange thickness not less than one-half the width of

e e
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the web and a total flange width not more than four times
the weh thickness, .

3. Compression Steel in Flexural Members. Compression
steel in beams, girders, or slabs shall be anchored by ties
or stirrups not less than 14 inch in diameter spaced not
farther apart than 16 bar diamcters, or 48 tie diameters.
Such stirrups or ties shall he used throughout the distance
where the compression steel is reguived.

4. Concrete Joist Floor Construction. Conerete joist
floor construction consists of concrete joists and slabs
placed meuolithically with or witheul burnzd clay or con-
crete tile fillers. The joists shall not be farthier apart than
thirty inches face to face. The joists shall be not less than
four inches wide, nor of a depth more than thiee times the
width.

When burned clay or concrete tile fillers, of material hav-
ing a unit compressive strength at least equal to that of the
designed strength of the conerete in the joists are used, and
the fillers are so placed that the joints in allernate rows are
staggered, the vertical shells of the fillers in contact with
the joists may be included in the ecaleulations involving
shear or negative bending moment. No cither portion of the
fillers may be included in the design calculations,

The concrete slab over the fillers shall he not less than
one and one-half inches in thickness, nor less in thickness
than one-twelfth of the clear distance hetween joists.

Where removable forms or fillers are used, the thickness
of the conerete slab shall not Le less than one-twelfth of the
clear distance between joists and in no ense less than two
inches. Such slab shall be reinforced at right angles to the
joists with a minimum of .049 sq. in. of reinforcing steel
per foot of width, and in slabs on which the prescribed live
load does not exceed fifty Ibs. per sq. ft., no additional
reinforcement shall be required.

When the finish used as a wearing surface is placed
monolithically with the structural slab in buildings of the
warehouse or industrial elass, the thickness of the concrete
over the fillers shall be one-half inch greater than the thick-
ness used for design purposes,

Where the slab contains conduits or pipes, the thickness
shall not be less than one-half inch plus the total over-all
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depth of such conduits or pipes al any point. Such conduits
or pipes shall be so located as not to impair the strength
of the construction.

5. Flat Slabs and Two-Way Slabs with Supports on
Four Sides. Structures of these types shall be designed in
accordance with the provisions of the 1940 Report of the
Joint Commmitiece on Standard Specifications for Concrete
and Beinforced Conerete.

Order 5317, Shear and Diagonal Tension.

1. Coneral. Due to the composite character of reinforced
conerete beams the action of reinforcement in resisting
diagonal tension is not susceptible of exact analysis. Hence
the desien of web reinforcement is based on empirical or
modified rational methods which have been developed from
testy and Lhe (Lservation of existing structures.

Verlical stivrups, bent-up longitudinal bars or both, add
greatly io the vesistance to shear or diagonal tension. This
is especially true if adequate bond resistance is provided,
either in the form of low bond stress or effective anchorage
of the reinforcement. The importance of bond resistance
is such ihat high working stresses ave permitted only when
all of the reinforcement is anchoved properly. Therefore
ihe requivemenis of Order 5318 on Bond and Anchorage
are intimately related to the provisions of this order.

2. Unit Shearing Stress. The shearing unit stress used
as 1 moasure of diagonal tension shall be computed by the

formula v == 3%. Tor beams of I or T section the width of
It

{he concrete web or stem shall be used.

Tn conerete joist floor construction wheve burned clay or
conerete Lile are used, the shells of the tile in contact with
the joists may be used in computing the shearing stress
provided that the net compressive strength of the shells of
the tile equals that of the concrete in the joists and pro-
vided that the joints in alternate rows of tile are staggered.

3. Use of Web Reinforcement. YWhere the shearing unit
siress in a heam or joist exceeds 0.02 f’, web reinforce-
ment shall be provided at all sections for the shear in excess
of this amount.

Web reinforcement may consist of vertical or inclined
stivrups or hent-up longitudinal reinforcement or a combi-
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nation thercof. Bars inelined at an angle less than 15 de-
grees with the axis of the beam shall not be considered as
web reinforeement,

Stirrups or bent-up longitudinal hars to be considered
effective as web reinforcement shall be anchored at both
ends in accordance with the requirements of Order 3313—1.

4. Spacing of Web Reinforcement, Where web reinforce-
ment is required it shali be so spaced that every 45 degree
line (vepresenting a potential 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 .06 7/, is used, every such
line shall he ¢rossed by at least two such lines of web
reiuforcement.

Order 5318. Bond and Anchorage.

1. Unit Bond Stress. In flexural members in which the
tensile reinforcement is paraliel to the compression face,
the bond stiress at any cross section shall he computed by

r

the formula % = ?oljﬁ . In beams of variable depth to
which thiz formula does not apply special provision must
Le made for the end anchorage of all tensile reinforcement.

2. Ordinary Anchorage of Longitudinal Steel for Nor-
mal Dond Stresses. In restrained or continuous beams the
negative tensile reinforeement shall extend inte or through
the supporting member in such a manner as to develop the
maximum tension in the bar with a normal bond stress.
Within anv such span every reinforcing bar shall extend
at least twelve diameters beyond the point at which it is no
longer needcd to resist stress. One-fourth of the arvea of the
positive reinforcement in any such span shall exiend at
least twelve diameters into the support.

In simply supported beams and the freely supported ends
of continuous beams, one-half of the area of the positive
reinforeement shall extend at least twelve diameters into
the support.

3. Special Anchorage of Longitudinal Steel for High
Bond Stresses. Teosts show that special anchorage is equiv-
alent to inereased bond resistance. Consequently, with spe-
cial anchorage higher bond stresses may be allowed than
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could be permitted for unanchored reinforcement. Since
resistance to diagonal tension [luilure is primarily a {une-
tion of bond resistance, increased shearing stresses are also
permissible when special precautions are taken to prevent
slipping of the reinforcement.

When these higher stresses are used, all of the longitu-
dinal bavs shall be provided with special anchorage except
those which are bent across the web at an angle not less
than 15 degrees with the neutral plane and made contin-
wous with the reinforcement along the opposite face of the
heam. :

Special anchorage, being a device to provide for in-
creased bond and shearing stress, shall be limited to a
maximum stress of 10,000 lbs. per sq. in. in the bar so
anchored. This special anchorage may be an extension of
the bar or a hook. In either case the additional length of
bar shall provide the nceded anchovage by normal bond
stress, assumed to be uniformly distributed over the addi-
tional embedded surface. A properly Jdimensioned hook is
one in which the bar is bent in a full semi-circle, with «
radius of bend not less than three diameters, plus an exten-
sion at the free end of at Teast four bar diameters. Right
angle or other abrupt bends, which do nol engage a struc-
tural steel member, are not to be considered as anchorage
unless the radius of the bend is at least four har diameters
and the total length from beginning of the bend to the free
end of the bar is at least sixteen bar diameters.

4. Anchorage of Web Reinforcement. The stress in web
reinforcement shall not exceed the capacity of its anchorage
in the upper or lower one-half of the effective depth of the
beam. Web reinforcement which is provided by bending
into an inclined position one or more longitudinal bars
where not required fo resist bending, may he considered
completely anchored by continuity with the main tensile
reinforcement, or by embedment of the requisite length in
the upper or lower half of the beam. jlooks may be substi-
tuted for a portion of such embedment.

Stirrups shall be anchored at both ends by one of the
following methods, or by a combination thereof:

a. Rigid attachment, as by welding, to the main longi-
tudinal reinforcement.
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L. Bending around a longitudinal vod in the form of a
U-shaped stirrup or hook.

¢. A hook placed as ¢lose tu the upper or lower sur-
face‘ of the beam as the vequirements of fire and rust pro-
tectaol} wiil permit. The stress developed by bond between
the mid-depth of the beam and the center c;f the hook may
be added to the capacity of the hook.

d. An adequate length of embedment in the upper or
lower one-half of the depth of the heam, whether straight
?1' beil;l.t. Anchorage of ihis type alone shall not be relied on

or stivrups in cases where the shearing stress i y
exceeds 0.06 7. ®* > In the web

Order 5319, Columns.

1. Limiting Dimensions. The following sections apply to
a short column, for which the unsupported height is not
greater than 10 times the least lateral dimension. When
the unsppported height exceeds this value the design shall
be.modlﬁed as shown in Order 5319—4. The unsuc;)])orted
height may be defined as the distance from the bottom of a
sla_b, g)]umn capital, or beam to the top of the floor below
P‘rmcmal columns in buildings  shall have a minimuni
(l{ametea' or thickness of 10 inches. Posts, bearing wallg
piers, or mullions that are not continucus from story t(;
§t0}1;y shall have a minimum diameter ovr thickness of 8
inches.

2. Spiral Co_Iumns. The maximum allowable axial load
on columgs reinforced with longitudinal bars and closely
spaced spirals enclosing a circular core shall be as follows‘:

P=Ae (0-30f,c+pcfs)

in which the vertical steel p. = 0.02 to 0.08,

the spiral steel p/ — N Y

b P'== oo T 1o 2
A, is the area within the outer cir
¢ a; 1rcumferenc

spiral hooping. erence of the
| The_n}inimum number of vertical bars shall be six, and
the minimum diameter of bar shall be 5% inch. Spirals
i‘shall be at leas}t 14, inch in diameter and shall not be spaced
ess than 114 inches nor more than 3 inches apart.
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9. Tied Columns. The maximum allowable axial load on
columns reinforeed with longitudinal bars and separate
lateral ties shail be as follows:

P==A, (0.18 f*. 4~ 0.70 p¢ f:)
in which the vertical steel p, = 0.01 to 0.04, and
A, is the gross arca of the column section.

"The minimum number of vertical hars shall be four, and
the minimum diameter of bay shall be 3% inch. Lateral
ties shall be at Teast 14 inch in diameter and shall be spaced
apart not over 16 bar diameters, 48 tie diameters, or the
least dimension of the column. When there are more than
four vertical bars, additional ties shall be provided so that
every longitudinal bar is held firmly in its designed position.

4. Long Columns. The maximum allowable load P on an
axizlly loaded reinforced concrete column having a height,
i, greater than 10 times its least lateral dimension, d, is
given by the formula:

, < a h
PP [:1..:) — .03 d]

in which P = the allowable axial load on a normal short
column.

5. Bencding Moments in Columns. Columns in building
frames shall be designed to resist the maximum moments
and shears produced by dead load, lve load, and wind oad,
as determined by some approximate method of elastic frame
analvsis. Assumptions as to relative rigidity of columns
and floor members shall be consistent throughout and agree
with the methods used in the analysis of floor members,
Recognized methods of analysis shall he followed in caleu-
lating the siresses due to combined axial load and bending.
The gross avea of both spiral and tied columns may be used
in these computations.

Order 5320. Plain and Reinforced Conerete Walls and Piers.
1. Definitiems. Plain concrete shall be defined as that
which is reinforced with less than 0.0025 times the cross-
sectional area of the wall, either verticaily or horizontally.
2 Thickness. The thickness of walls built of conerete
having a 28-day compressive strength of 2000 1bs. per sq.

<
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in. or better may be 20 per cent less than that of other
forms of masunry walls.

Exterior basement walls of either plain or reinforced
conerete shall be not less than 8 inches thick.

2. Working Stresses. The allowable working stresses in
reinforced concrete bearing walls with minimum reinforce-
ment specified above shall be 0.25 f*. for walls having a
ratio of height to thickness of 10 or less, and shall be re-
duced proportionately to 0.15 f/, for walls having a ratio of
height to thickness of 25. When the reinforcement in bear-
ing walls is designed, placed, tied, 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 concentrated load shall not exceed the
width of the bearing plus four times the wall thickness nor
shall it exceed the center to center distance between loads.

4. Non-Bearing Walls. Non-bearing panel and enclosure
walls of reinforced conecrete shall have a thickness of not
less than 5 inches and not less than one-thirtieth the dis-
tance between the supporting or enclosing members.

Order 5321, Footings,

1. Bending Moment. The external moment on any sec-
tion shall be determined by passing through the section a
verlical plane which extends completely across the tooting,
and eomputing the moment of the forces acting over the
entire area of the footing on one side of said plane,

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:

a. At the face of the colunm, pedestal or wall, for foot-
ings supporting a concrete column, pedestal or wall.

b. Halfway between the middle and the edge of the
wall, for footings under masonry walls.

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

The width resisting compression at any section shall be
assumed as the entire width of the top of the footing at the
section under consideration,
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In one-way reinforced footings, the total tensile rein-
forecement at any gection shall provide a moment of resist-
ance at least equal to the Lending moment and the rein-
forcement thus determined shall he distributed uniformly
acrosa the full width of the gection.

In two-way reinforced footings, the tolal tensile rein-
forcement at any gection shall provide a moment of resist-
ance at least equal to eighty-five per cent of the bending
momient.

In two-way square footings, tho reinforcement extending
in cach direction shal! be distributed unitormly across the
full width of the footing.

In two-way rectangular footings, the reinforcement in
the long direction ghall 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 fol-
lowing formula shall he unitormly distributed across 2
pand-width (R) centered with respect to the center line of

the column or pedestal and having a width equal to the
length of the shor ainder of

t side of the footing. The rem

the reinforcement shall be uniformly digtributed in the
outer portions of the footing.

in band-width (B) 9
t dimension IEEEEY

Reinforcement

Total reinforcement in shor
In this formula, ugr is the ratio of the long side te the
short side of the {ooting.

2. Anchorage of Bars in Footing Slabs.
ing slabs shall be anchored by
The outer faces of these hooks shall he not less
inches nor more than six 1
footing.

3. Shear and B
used as a measure 0
a vertical section obta
planes through the footing, each of W
corresponding face of the colummy, pedestal,

located a distance therefrom equa
for footings on goil, and one-hall the effectiv

footings on piles.

ond. The critical sectl
f diagonal tension &
ined by passing a gories o

All bavs in foot-
means of standard hooks.
than three

inches from the frnee of the

on for shear to be
hall be assumed as
f vertical
hich is parallel to &
or wall and
1 to the effective depth
e depth for

s

o AT e <

XAy

T .
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FKach fac :
ce he eriti }
be COnSidevchi Sth-e critical s¢etion as defined above shall
load on anmqmé b resisting an external shear equal to t‘l
[< -
for shear. iw d_Ou_ndefl h:v said face of the critical s G'Cti(:e
pedestal ("orngr tagonal lines drawn from the column 0111'
principal ;‘,‘Lxes osf :(:]nr] _maf_ﬂng 43 degree angles with the
responding edge or ;E;(?Ot‘?ﬁ, and that portion of the cor
; S O e T : -
the two diagonals. e footing intercepted between
Critical seeti
ections for ho
nd shall be ¢
planes as e hoe assumed at the s
other Vel‘tti}c};)]seplpl Lscubled for bending moment; alss ?::l 1:1116;
anes where changes of ik B
forcement occur. changes of section or of rein-
Computati
on sar
shall he based 0?11;:?11;, 21;(—31 to i)e used s a measure of bond
, : 2 same gectio T ’
for bending moment, 1 and leading as prescribed

The total i i
v bo;ldt:-}:ssigfa] einforcement at any section shall pro
slance at least equ: ) : o
vide & bond. ic gual to the bond requirs-
ment as puted from the following percentages % th
3 al shear at the section: S nges of the
a, In one-way reinf :
.o e-way reinforced footings, 1080 per cent
. . t: o-way reinfoiced fodtings, &5 per ee 11 .
computin cterns Ty o
. footingpsuppir?ﬁ e‘\tet-nal shear on any section througl
e e centerc.( ?11 piles, _the entire reaction from qﬁl
D i oo centel is located six inchos or move c311fsi}1e ‘thv(v*
o on shal fr.(,);]sésslmec_l]as producing shear on the—sef‘tion-
17 pile whose center | i ;
phe yeaction . ¥ center is Joeated six i 5
oF move th;d;ect}tlg sea‘;mn shall be assumed as 1}1'03uc;::;1]eb
action. For intermediat ition e
sacar on th ¢t e mediate positions of the pi
produ(’;ing Slll);;t‘lon Qf the pile reaction to be assulrl;{ede ;JIIG
pro jnterpo]aﬁl on the section shall be based on strai( }‘;S
the section and0,1 l?e‘tween 1ull value at six inches outg'll_
S felo value at six inches inside the secfssilofne
. fer : : .
s 1ongjtudinq?L- S‘tlfess at Base of Column. The stress in
o transferre(i tl e}niorcement of a cotumn or pedestal sl ‘;
by pansTenr tIo its su_pportinf,r pedestal or footing eiStI‘m
e g the longitudinal bars info ti e
; e b et £ e supporting
n case the tra Y
aceomnmioned b pn'sthI 'of stress in the reinforcement is
el ished by t? ension of the longitudinal bars, th g
e suppotting member the distanj -
ance Ye-
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quired to transfer to ihe concrete, by allowable bond stress,
their full working value,

In cases where dowels are used, Ltheir tolal sectional area
shall be not less than the seciional area of the longitudinal
reinforeement in the member from which the stress is being
transferred. In no case shall the number of dowels per
member be less than four and the diameter of the dowels
shall not exceed the diameter of the column bars by more
than one-eighth inch.

Dowels shall extend up into the column or pedestal a
distance at least equal to that required for lap of longi-
tudinal column burs and down mto the supporting pedestal
or footing the distance required to transfer to the concrete,
by allowable bond stress, the full working wvalue of the
dowel.

The compressive stress in the concrete at the base of a
cohumn or pedestal shall be considered as being transferred
by bearing to the top of the supporting pedestal or footing.
The unit compressive stress on the loaded area shall not
excevd the bearing stress allowable for the quality of con-
crete in the supporting member as limited by the ratio of
the loaded avea to the supporting area.

In sloped or stepped footings, the supporting area for
bearing may be taken as the top horizontal surface of the
footing, or assumed as the area of the lower hase 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
two hovizenial

5. Pedestals and Footings (Plain Conerete). The allow-
able compressive unit stress on the gross avea of a concen-
trically loaded pedestal shall not exceed 0.25 f7.. VWhere this
stress is exceeded, reinforcement shall be provided and the
member designed as a veinforced concrete column.

The depth and width of a pedestal or footing of plain
concrete shall be such that the tension in the concrete shall
not exeeed .03 f7,, and the average shearing stress shall not
exceed .02 1. taken on sections as prescribed heretofore for
reinforeced concrete footings.

€. Footings Supporting Liound Columns. In eomputing
the stresses in footings which support a round or octagonal

SO
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concreie eolumn or pedestal, the “face” of the column or
pedestal shall be taken as the side of a square having an
area equal to the area enclosed within the perimeter of the
column or pedestal,

7. Minimum Edge-Thickness, In reinforced concrete
footings, the thickness above the reinforcement at the edge
shall be not less than six inches for footings on soil, nor
icss than twelve inches for foolings on piles,

In plain concrete footings, the thickness at the edge shall
be not less than eight inchies for footings on soil, nor less
than fourteen inches above the tops of the piles for footings
on piles,

Order 5322, Allowable Working Stresses,

1. Concrete Strength. The strength of concrete is fixed
by the water-content as described in Order 5315-3. Rein-
ff.u‘ced concrete used under this code shall have a compres-
sive strength of at least 2000 lbs. per sq. in., and no credit
shall be given for strengths in excess of 3000 1bs. per sq. in.

2. Modular Ratio. The meodwlar ratio, =, shall be as-

30,000
sumed equal to e
I

3. Allowable Unit Stresses in Concrete.

Floxure:
Extremeoe fiber stress in compression
Positive moment at mid-span _______ fe==0
Negative moment near supports_____ fo=0
Extveme fiber in tension
Tar plain concrete footings only_ __ __ fo=10.03 f.
Shear:
Beams without web reinforcement and
withoit special anchorage of longitu-
dinal steel . ___________________.. v, = 0.02 §F*
Beams without web reinforcement but )
with special anchorage of longitudinal
steel - v, = 0.03 f,

Three times these shear values may be used
when beams are provided with properly
designed web reinforcement.
Flat siabs at distance, d, from edge of
column capital, or drop panel _______ v, =0.03 f°
Footings with hooked rods . ______ v = .03 f’:

4 "
45§,
0



94 STRUCTURAL REQUIREMENTS., CHAPTER 5

Bond (Plain rods) : )
Beams and slabs oo u —=0.0eé f’c
One-way footings with hooked rods_ ... 7t = 0.G6 f’c
Two-way footings with hooked rods___. u = 0.045 f*.
Bond {Deformed rods) : 1 .,
Beams and slabs .o oiooonooome Y == 0.32._ f!c
One-way footings with hooked rods__.- u ==0. : 51 e
Two-way foolings with hooled vods___. u = (.05 f/e

B e Iast 1 pedestal
Walls, piers, bpilasters, and pedestals o
(maximum) (See Order 5320-3) .- fo= 025 f'.

Columns (See Order 5319)
4. Allowable Unit Stresses in Feinforcement,

Tension in Longitudinal Steel: )
Qtruectural grade steel rods .- S f, = 18,000
Intermediate grade and bard grade steel

rods (Billet steel, rail steel, or axle

steel) e s == 20,000
Tension in Web Reinforcement: '
All grades of steel .o oeooame fs = 16,000
Compression in Column Verlicals: ,
In%:)elmcdiate grade steel vods ... - fo == 16,000
Hard grade steel rods (Billet steel, rail . 5 o
steel, or axle steel} oo nm - fq == 20,00

Notes The symbois and aoiatinn used in tlie above formnluys are
defined as follews:
T " " ST T T g 2 lu-s_
£, oz ultimate compressive stoeligth of cooarete m. nge ,Uf s . },ﬂ re or
jc—‘cumrx"essive unit stress i extrane j'ore ol concrete in fexur
° axial compression n conerete in coluinns.
7, = tensile unit stress in extreme fibre of conarete.
[ B R N i
p_ = unit shearing stress 0 concrete,
¢ i & . 9
u = bond stress por unit arca of surface wi bar,
t =tensile unit stress in reinforcement.
.

Order 5323. Reinforced Gypsumn Concrele,
1. Materials. 1
(a) The term “gypsum” as used in this Chapter shafl
mean calcined gypsum manufactured fron_l gypsum me_et—_
ing the requirements of the American Scciety for Tcst1;1_52,
Materials’ Standard Specifications for Gypsum C22-25,
(American Standard A19.1-1933). .
(b) Gypsum conercte shali counsist of a-nnxture of‘
gypsum and water, with or without wood chips, fiber or
other approved aggregate.

Ll Soa ol
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{c) Precast gypsum concrete shall contain not miore
than threc per cent and cast-in-place. gypsum concrete not
more than twelve and one-half per cent of wood chips, shav-
ings, or fiber measwred as a percentage by weight of the
dry mix.

(d)}) Wood chips, shavings, or fiber used in gypsum
eoncrete shall be dry, soft wood, uniform and ¢lean in ap-
pearance, They shall pass a 1-inch sereen and shall be not
nmore than % inch in thickness.

(e} Steel har and wire reinforeing shall meet the
requirements of Order 531441,

2. Minimum Thickness.

(a} The minimum thickness of ovpsum concrete in
floors and roofs shall he two inches except the suspension
system, which shall be not less than three inches thick.
Hollow precast gvpsum concrete units for roof construc-
tion shall be not less than three inches thick and the shell
not less than one-half inch thick.

(b) Precast gypsum concrete units for floor and roof
construction shall be reinforced and uniess the shape or
marking of the unit is such as to insure its heing placed
right side up, the reinforeing shall be svmimerrical so that
the unit can support its load cither side up.

3. Design.

{a) Reinforced gypsum concrete shali be designed by
methods admitting of rational analysis according to estab-
lished principles of mechanics, to support the loads and
withstand the forces to which it is subject without execeed-
ing the stresses allowed in this chapter for the materials
thereof except as hereinafter provided. The geueral assump-
tions amd principles established for reinforced concrete
shall also apply to reinforced gypsum concrete insofar as
they ave pertinent.

(b) For precast gypsum structural units which can
not be analyzed in accordance with established principles
of mechanics, the safe uniformly distributed carrying ca-
bacity shall be taken as one-fifth of the total load causing
failure in a full size test panel with the load applied along

two lines each distant one-fourth of the clear span from
the support,
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(¢) Reinforced gypsum cencrete shail not be used

where exposed directly to the weather or where subjected
to frequent or continuous wetting.
4. Strength.

{a) Gypsum concrete shall be classified according to
mixture, and concrete of each class shall have a minimum
strength in compression as follows:

Class 1 Neat (Containing gypsum and water only: .. 1800 Ibs. per sq. in..

Cluss 2 Containing not more than three per cent by .
weight of woud chipsoerfibero o oo oooo- 1000 lbs. per =q. n.

Cless §  Containing not more than twelve and one-
Hedf por cent by weight of wood chips or

Y

504 Ihs. per =q. in.

(b) The strength of gypsum concrete shall be deter-
mined by ccmpressive tests of five cylinders, 6 inches in
diameter and 12 inches in length, from each 25 tons or frac-
tion thereof. The test specimens shall be dried at a tem-
peratuve of not less than 70 degrees Fahrenheit nor more
than 100 degrees Fahvenheit in an atmosphere of not more
than 50 per cent relative humidity. The specimens shall be
weighed at 1-day intervals until constant weight is attained.
The miethod of testing and application of load shall be in
aceordance with the requirements specified in Sections 19
and 20 of Standard Methods of Making Compression Tests
of Concrete, AS.T.M. C39-3%. The average of the five
specimens shall not fall below the specitied minimum and
in no case shall any specimen show a strength of less than
80 per cent of the specified minimum.

5. Modilus of Elasticity.
{a) In the design of structural members of reinforeed
gvpsum cuncrete the following values shall be vsed for the

modulus of elasticity:

Class 1 Neal .. o._-- = s

Class 2 Conrzining not more than three per .
cent by weight of wood chips ur fiber.. 600,000 Ihs. per sq. .

Class 3 Containing not mare than twelve and
ang-half per cent by weight of wood
chips or fiker _iio e

1,000,000 lbs. per sq. in.

200,000 Ibs, per =qg. 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:
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Compressive stress in bendin

stress o 7 0.25
émal compressive or bearing stress ______ 0.20;3
Jond stress (reinforcement anchored) ____ 0.021':

Shearing stress (reinforcement anchored) 0.02f,

In this table (f,) indicates the compressive strength of
the gypsumn concrete as specified in Seetion 4.
(b)_ “lhe tensil‘e stresses in reinforcing steel shall be
as spe;mﬁed for reinforeed conecrete made with Portland
cement,

t }'17 ‘Salspension System. In the construction of floors or
other s.:?bs thie reinforcing shall consist of wires with con-
%r;mty_ through multiple spans and anchored at the ends.
: ¢ wires shall he supported in the top of the slab by the
roof or floor beams and shall be tightly drawn dovx;n as
n_eariy to' the hottom of the slab at mid-span as fire protee-
??n 1:#:-';un‘ements will allow. Provision shall be made in the
f} im;ng of the end bays of this system for resisting the
b‘;- 322 ‘due 1t2~ end anchorage of the wires. The wires shall
igned for«a tension in po :
e i pounds per foot width of slab
wl?
) ]
inn which &
i 1s the total load in ibs. per sq. ft
Lis t}ae clear span in fee%j H
d is the sag of the wires in feet

SECTION 4. STEEL AND IRGN CONSTRUCTION.
Ovder 5324, Structural Steel,

- Tad oyl .
) i. M:aueuai. Structural steel shall be of such quality as
1)0 ‘c{cnic.rm to the “Standard Specifications for Steel for
sridges and  Buildings™ 3TN 1 i i
P ngs” (A.S.T.M. Serial Designation:
[x] b
t”.l_:.Do:,!g:n1 Agsumptions. Ordinarily beams, girders and
uf’fe?tgs shall he c_Ies:gned on the basis of simple spans whose
gravifl:;r ¢ I?l{g;ch is quai to the distance between centers of
of the mombers to whic iver i
mati @ h they deliver their end
Whe s ol T
qunphtin beams, girders and trusses are designed on the as-
o gulon of e‘r§d resiraint, full or partial, based on con-
S or cantilever action, the columns or other members
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to which they connect, shall be designed to carry the shears
and moments so introduced, in addition to all other furces,
without exceeding the allowable unit working stresses at
any point.

3. Allowable Unit Stresses. All parts of the structure
shall be sn proportioncd that the sum of the maximum static
slvesses in pounds per sq. in. shall not exceed the following:

Tension
Structural Steel, net seetion oo meine 20,000
Pivets, on arca based on nominal diameter __ 15,600

Bolts and other threaded parts, on nominal

area at root of thread - e 12,000
Compression

Axially loaded columns, gross

section, with values of [/r not

greater than 120 .- 17,000 —0.485 P

Axially loaded cohmnng with values of
I/v greater thun 120 o 18,000
l2

1+ —3g500°
in which I is the unbraced length of the column,
and 1 is the corresponding radius of gyration of
the section, both in inches.
For main compression members, /1 shall not
exceed 120,
For Lracing and other secondary members,

1/1 shalt not exceed 200.
Plate girder stiffeners, gross section o ——- 20,000
Webs of rolled scetions at toe of fillet —_wnne 24,000
Bending )
Tension on extreme fibers of net sections of

rolled secrions, plate girders, and built-up
20,000

MEIMDOIS o o e m
Compression on extreme fibers of gross
seetions of rolicd sections, plate girders,
and built-up members, for values of /b
not greater than 40 oo 22,500

2

1+ 85007

with a maximum value of 20,000 in which I is

the laterally unsupported length of the member,
and b is the width of the compression flange,

hoth in inches. )
Styess on extreme fibers of ping o —- 30,000
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Shearing
Rivets, pins, and tur Its i
drilled holes ___..__Eijflff{ bolts in veamed or 5
R I T — 16000
. Grf)ss area of webs of beams and p]a_t;;g_;i-rwd“e}é: 2,000
ear :
ring Double Single

) Shear Shear
Rivets, and turned holts in reamed

or drilled holes ______ :
TR S P — 1
ins o ITTTIIITTTTT TUsa 60

Contact arca

Milied stiffener r mi

Fitted ’stiffenerg z_ujil_?‘i}fl_,r?il_lﬁcj surfaces— 3'?888
Expansion rollers and rockers (pounds per linear inch)

600 times the diameter of the roller or rocker, in inches.

4. Beams and Girdors.

) (a). Rolled beams shall be proportioned by the moment
of l_nertxa of their net section. Plate girders with webs fully
spllced for tension and compression shall be so propm:-
t_loned that the unit stress on the net section does not exceed
the stresses specified in Section 5 as determined b)‘f t};e
moment of inertia of the net section.,

0 (b) P-I?la’ce girder webs shall have a thickness of not less
an 1/170 of the unsupported distance betiween the flanges

(c) Web splices shall consist of pl i
£ tes on each side of
the web capable of transmitti b* o eo
. A RE b ing the full siv X
splice connsctions. ’ wll stvess through the

(d) Stiffeners shall be requir

. . juired on the webs of rolled

I')ecmfs and plate girders at the ends, and at points of con-

;é:;ll;c:ea]tfaci 103('11?. If h,/t is equal to or greater than 70, in-
diate stiffeners shall be required s i her

h,/t exceeds 8000 in which ! "¢ all points where

Y
h, = clear de , »
~ pth between flanges, in i
t = thickness of web, in inch%s > In inches

V ==grcatest unit shear in the '
dition of complet e panel under any con-
per sq. in. piete or partial loading, in pounds
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The clear distance belween intermediate stllﬁ'gelnfilr(ft,
when stiffeners are required by the forogr,w}ng, shal
exceed 84 inches, or that given by the formula:

L= 270,000t */ vt

v Y “h,

in which . -

1 — the clear distance between stiffeners, in inches

! » ¥ oa,
stiffeners shall generally Iye In palrs, ¢ne

Plate girder ¢

' . in
on ench side of the web, and shall have a close beal: g
gai f concentrated loading;

against the flange angles at points o :
:ﬁl}f:r?ers over the end bearings shall be on pgai_:e 1f::elstfns.
The pitch of rivets in stiffeners s?m!l not excee_d 1_m?ted. "
(e) Flange plates of all girders _shall be1 1m1‘ hon
width so as not to extend more than G inches 01' mflle an
12 times the thickness of thinnestthplate; li;:}fond the ou
-ow of rivets connecting them to the angles. ) .
o ﬁ)“z}?t;nz runway girders a_nd the supportmg‘fxan;;
work shall be proportioned to resasfttt}he ;gr:el?fsst hovrizon
resses caused by the operation of ihe cranes. .
lLS?L;) cflti\'ets connecting the Ilanges_to the u:(:l? lz;tbpoa)ll..‘:
of direct load on the flange between ::-.tlt"fenel-s T\ha,; ﬁ ]-md
portioned to carry the resultant of the longitudinal and

3t

transverse shears. o L
(h) Rivets connecting the flanges tu th_e webs ﬁf lp]a::;
girders and of columns subjected tu bending sha )te {_., X
; M o Y =Y . >
spaced as to carry the increment of the tlange stre
hetween the rivets. Los Bt
3 : Anchor Dolts.
5. Colummn Bases and Anc or B o .
(a) Loads. Proper provision shall be ma,\kj 1o 'tmnsful
the colﬁmn loads, and moements if any, to ihe footings anc
foundations. .- y
(b) Alignment. Column hases shall be set level a
| H . 23
to correct elevation with full bearing vn the maso_p:il 'd “
(¢) Finishing. Column bases shall be finished 1
aceord with the following requirements: _ e i
1. Rolled steel Loaving plates, 2 nmhe_s 01 ?;ti‘-
thickness, may be used without planing, prmudecli g ::.1 ilif
y Dy . R X - i L‘
i g i s obtained; roled steel bea
factory contact bearing is 0 ; tee "
plates, over 2 inches, but 4 inches or less in thl.cknesstf{ll'; v
be straightened by pressing (planed on all beqrmg smr cc oos
if presses are not available} to obtain a satlsiac’gm ieq -
tact bearing; rolled steel bearing plates, over 4 Inches

Gk L G e

TS D TR
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thickness, shall be planed on all bearing surfaces (except
as noted under 3).

2. Column hases other 1han rolled steel bearing
plates shall be planed on all bearing surfaces (exeept as
noted under 38).

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

(d) Anchor Bolls. Anchor bolts shall be of sufficient
size and number to develop the computed stress.

6. Minimum Thickness of Material.

(a) Main Material. The minimum thickness of stecl
except for linings, fillers, and the webs of reiled bheams and
channels, shall be: for exterior construction— f: inch; for
interior construction—14 inch. (These provisions do not
apply to light structures such as skylights, marques, five
escapes, or light miscellaneous steel work.)

(b) Gusset Plates. Gusset plates for trusses with end
reactions greater than 25,000 pounds shall be not less than
34 inch thick.

{¢) Angles. The widths of the outstanding legs of
angles In compression (except where reinforeed Ly nlates)
shall not exceed 12 times the thickness for cirder flanges
and 16 times the thickness for other membess.

(d) Compression Members. In compression members
consisting of segments connected by cover plates or Jacing,
or segments connected by webs, the thickness of the webs
of the segments shall be not less than Az of the unsupported
distance belween the nearest rivet linss, or the roots of
the flanges in case of rolled sections. The thickness of the
cover plates or webs connecting the segments shall be not
less than 1/40 of the unsupported distance between the
nearest lines of their connecting vivets, or the roots of their
fllanges in case of rolled sections.

(e) Corrosion. Provision shall be made for parts sub-
ject Lo corrosive agents, either by increasing the thickness
of material or by effectivg protection.

7. Welded Connections. Unless otherwise indicate.! by
the designer, all connections shall be designed as flexible.
They shall permit the ends of the beam to rotate sufficiently
to acconmmodate its deflection by providing for a horizontal
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displacement of the top flangn as determined by the follow-

ing formula:
SL in which ¢ == the horizontal displace-
& = ()_T:-_)_': “00; i
a,0u0L . , ‘ ltS
méﬁt Letwween the top and bottom of _thetb.eamigtthe
end in inches, S = the ﬂcxu}'al unit s 1251?}1:3 AV
beam at mid-span, 1b. per sq. 1., and L == :
of the beam in fect. . . .
Special care i3 necessaty when welding at_1(:1enn)(;3;£.).‘gg;ks~
below 25 degrees I ahrenheit in order to :lwo; pond work
manship, under chilling, large residual sl ]es?csl,l %e e
cracking,. local prcheating of ‘l:hc1 Lase motz_l db 'E%om > oS
and the welding operation shail be protected Ir

.t q
i used by strong winas. e
co‘,}!i&g;{% c;f ﬁlslet welds should be seh;cteﬂ W 1tn) uégird ’(z)%
the inhei‘ent eificiency of small wei_dS, 'lutel'ﬁ:ictflt?ogs of
making connections in small space and iu_z‘ 1limse lons o
welding techniyue. Practical evaluatgon t?]L fliﬂf o
has es{jablished the 14 inch anclidi_:he 4 inch filie
etretural welding.
ard sizes Int structural weldin . Lol
stal&(} ?ugeiding shall be done by s]ul_led W f:llel_,flg ‘lllﬁlf fl’:}e
ive satisfactory proof of their skill and ability 1
%l'ocess to be uzed on the proposed work. il the stresses
Welded joints shall be proportional :3) 12 the strossos
caused therein shall 1ot exceed the following
nds per re inch:
pounds pey squal i .
Sheur ¢n sceiion thyough thront of fillet weld,
or o 1 £ filled plug or stot

or 1(31 faying suvface avea ob filied PHIS BF =7 15,600
we mmm e m—m T TR o of -
Tension on section through throat of butt 600
1 mm—mmmmmem T 3
Al e mmom e P
gg}nprcssion on section thyough throat of 90,000
hutt weld ”"_““““};7[1_11‘82_1{:, of butt weld 13,000

-5 . o
Qhear on section throug
i 3% values
Fiber stresses due lo Bending shall nf)‘t gxcee}c}e‘fi}gct{wm
rescribed above for tension and compy LSSlOl].l ¢ Sp o o
%truss in a fillet weld shall be considered as shear,
L ; _ ied stress. . T be
ivection of the applicd st y o N el e
d In designing welded joints, adoquatg‘_rf}é)'w’s;_o;lm e
maie for bending stresses due to ecconiriaaty, 1 ¥,
(‘i; Zesition or section of hase metal par ts. -
RN i wppeudix for gualineation and inspeclion requl
nc\l{:{mg ‘o?i:t"ations npd OpGrators.
2. Shop Painting. .

(a) Shop Coat. Before leaving the sh -
shall be thoroughly cleaned, by effeetive meanrsl, e(;e ‘encnSﬂ*
mill scale, rust and foreign matter. Lxeept wh

]

op, all stecl work
11 lonse
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in conercte, all steel work shall be given one coat of ap-
proved metal protection, applied thoroughly and evenly and
well worked into the joints and other open spaces. All
paint shall be applid to dry surfaces.

(h) Inaccessible Parts. DParts inacecessible after as-
sembly shall be given two coats of shop paint of different
colora.

(¢) Contact Sarfaces. Contact surfaces shall be
cleaned, by oflective means, bhefore assembly, but not
painted.

{d) Finished Surfaces. Machine finished surfaces
shall be protected against corrosion by a suitable coating.

9. Lrectivn.

(a) Bracing, The framoe of all stecl skeleton buildings
shail be carried up wuce and plumb, and temporary bracing
shall be introdueed wherever necessary to take care of all
loads to which the structure may be subjected, including
erection equipmeoent, and the operation of same. Such brae-
ing shali be left in place as long as may be required for
safetw,

(b) Bolting Tip. As erection progresses the work
shalt be securely bolled up to take carve of all dead load,
wind and croction abiesses.

{c) Kraction Sfvesses. Wherever piles of material,
ercciion cquipmoent or other lnads are earvied during evee-
tion, proper provision shall be made to take care of stresses
vesulting from ibe same,

{(d}y Alioament. No riveting shali be done until the
stractiure has been proporly aligned.,

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

(f)y Turned Doits. Holes for turned holts to be in-
serted in the field shali be reamed in the field.

{g)} Field DPainting. All field vivels and bolts, also all
serious abrasions to the shep ceat, shall be spot painted
wit_h the material used for the shup coat, or an equivalent,
aad all mud and other firmly attached and objeetionable
foreign muterials shall be removed, hefore general field
Painting.

. Responsibility for this touch-up and cleaning, as well as
‘or general field painting, shall be allocated in accordance
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with aeccepted local practices and this allecation shall be
sct forth explicitly in the contract.

Order 5323, Stecl Joist Construction, _

1. Definition. Steel joist construction shall consist of
decks or top slabs defined in Ovder 5325—_’?_3{!})1)011(3(1 by
separate steel members referred to as steel joists. Any steel
member suitable for supporting tloors and roofs between
the main supporting girders, trusses, beams, or walls ::vhen
used as hercinafter stipulated shall be known as a “steel
joist”. Such stecl joists may he made of hot or cold formed
sections, strip or sheet steel, riveted or welded together, or
by expanding. N

2. Limits of Span and Spacing. The span of steel ._]omts
shall not exceed 24 times the depth of the s_te‘el portion of
the steel joist. The span of open web steel 3.01sts shall not
exceed 530 times the feast radius of gyration of the top
chord arvound a vertical axis, and in case the top chord con-
sists of a flat top section continuous with a center web, the
radius of gyration of the top plate alone shall be taken,

The spacing of stecl joists shall not exceed 24 i_nches on
ceniers for floors nor 30 inches on centers for roofs, except
when used to support stecl or wood root decks. In !110 case
shall the gpacing exceed the safe span of the top slab, deck,

y ing over the said josts. .

. :&’??é:?ihese gpans or spacings are exceeded the require-
ments for steel joist construction shali not apply, l?ut the
steel members shall be designed in accordance with the
equirements of Order 5321 '
16(213[.1 ;\(;;terials. All steel used shall conferm to the f‘bi_;and;
ard Specifications for Steel for Bridges and I.Bt_uldmgs
(A.S.T.M. Serial Designation: AT-39). All s_teel JOiSt‘S sl}all
receive one coat of asphalt base paint_ applied !oy d]ppin‘g
or spraving, or an equivalent protective covering, before
Jing hop. .
]ea;.mfg);ezliglsofpsteel Joists. An open we-b steel joisii l.Jlucllt
up of bars or other sections, or one fabricated by 1e}:pan -
ing a rolled section, shall be designed as a truss. The c.oz_n‘-:
pressive stress in chord members and dlag(:nalsnof the J(?l:s
shall not exceed those given in Orvder 5324-3, for mam‘
members. The tensile stress shall not exceed 18000 pounds
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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 50 per cent of the
required maximum end reaction for such steel joist.

A solid web steel joist shall be designed as a beam in
accordance with the requirements of Order 5324-3, exeept
that the basic working stress shall not exceed 18000 npounds
per squavre inch.

In the completed structure, the top chords of open web
steel joists or the top flanges of solid web steel joists may
be considered as heing stayed laterally when the deck or
top slab over the steel joists complics with the provisions
of Order 5325-7.

All joints and connections of an open web steel joist shall
be capable of withstanding a load at least 8 times the de-
signed load and shall be sufficiently rugged to resist the
stresses incident to transportation and erection when
handled in a reasonable manner.

All elements of an open web joist shall have their lines
of center of gravity meet at a point if practicabie; if not,
stresses arising from eccentricity shail he included with
other stresses in designing these elements.

Ends of steel joists shall be designed to resist the bend-
ing produced by the eccentvicity of the veaction ai the
support,

5. Erection. The cnds of steel joists shall extend a dis-
tance of at least 1 inches onto masonry or reinforced con-
crete supports and at least 214 inches on stee! supports.
Every third steel joist on concrete or masonry supports
shall be anchored thereto with an anchor equivalent to a 3§
inch round. The ends of all steel joists supperted em
masonry walls shall be bedded in mortar. All steel joists
supported on steel beams shall be secured thereto with an
anchor made of not less than a - inch bar fasterod over
the flanges of the supporting beams.

During the construction period, care shall he exercised
to prevent excessive concentrated or moving loads. The con-
struction contractor shall provide for adequate distribution
of such loads so that the carrying capacity of any steel
Joist is not exceeded during that period. When erccted and
bridged, the total concentrated load on any one steel joist
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cood 800 ponnds and in the case of open web

shall not ex
1l not be imposed

steel joists, such concentrated Ioad sha
between pancl puinis.

6. Bridging. As soon a3 gteel joists have heen erected,
d belween them before the applica-
tion of constraction toads. This hridging shall be adequate
to safelv support the top chords or flanges against lateral
o the constructinn period and shall hold the
stee] joists in a vertical plane puassing through the bearings.
The steel joists at the ends of panels shall be braced later-
ally by ancioys or {ics at each line of bridging. If diagonal
bridging is used in which all diagonal members will resist
only tension. they shall not be less than a 2 inch round rod,
and these diagonals shall be supp]emented by a continuous
gtrut adequately attached to the top chords or flanges of
all steel joists s0 bridged. This top styut shall be equivalent
as & strut to a 15 inch round steel bar. If diagonal members
are used which are capable of registing both tension and
compression, the top styut may be omitted. In case bridging
in the form of herizontally placed beam or angle sections
is provided, it nust be 80 connected to the steel joists that
it will support ihe top chords or flanges against lateral
movement aud hold the steel joists in a vertical plane. Tour-
teen gauge wire diagonals shall e used to secure the bot-
tom chords oy flanges at each line of hrideing of this type.
Wire may be omitted when Hridging which restrains both
top and bo

1tom chords or flanges is used. When the spacing
of steel joists exveeeds 30 inches on center

bridging shali be instalie

movement durin

5 in roofs, sag rods

may be used in licu of any of the above types of bridging.
Tows of bridging shall be not move than 7 feet apart, or
raove than 7 teet from supports.

7. Decks and Top Siabs. Decks or top slabs over steel
joists may be of concrele or gypsuin 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 are propexly staved by the conerete or gypsum slab.
Other equally suitable permanent centering may be used,
provided 1t is substantially attached to the top chords or
flanges as reqguired clsewhere in this gection and provide
these attachments (or the centering itseif) are securely an-
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chored into the
e concrete or gypsy I: )
or precast gyps o psum slab. Precast coner
or pre ‘O; 11; 31 ::iu;n sh;hs when scenrely attuched to thglf(f;
: : s and auchored t}
rows or lla & ane 1wrceto and bro
Mane aue : ught
mgated(m. é,t,[:.: ootrl ;lcc!-.s as stipulated below, agnd E:?Jra
werr steel rool decks socuy .
puguted vrother iy sccurely anehor
atiacln:f‘h ar fienges may be used over steel jofsisto-':;he
‘ wnt or pair of attachment ol o
itta it . chments whe pli
pitachment o n applied sh
dif-ectiow;l ‘ht.:l;\.i]]}_" the top chord ov flange laterally ina]li ?l?
Spawd L;wan}a.; %1! the case of upen web steel joists, sha llob
spacerd no ,mt‘nur apart ihan the panel point’s : ;
w“-: ox op slabs over steel joists shall not be assuII)n Céﬂtg-
arry any part of the compression el Toist.
pression stress in th joi
o - e steel joist.
decks of single thi )
Hat sin tickness of inc i
AL wou Js of one inc
ﬂ(;,]-«“j} .:l{])a.H not have a span of more than 20 ?né}lomlg "
3 Ed Y ] g i - . ‘
fagtm; 1 r inches Tor roofs. All such decks shall be carely
fastened to the wond nailer sivips securely
Poured str ] .
i structural skils of
Ponre v sk o[ concrete ;
simiiar nuderial sh: Bypsui or )
slm]](;; naterial shall not be less than 5 inclI:es tniligi{ {’)].1:1}191
o poured o A s : - i
shatl be t]:ﬂl:e('i upcm] %4 inch ribbed metal lath weighilleg'
less than | pounds per square y 1
nob less than 1 bot A square yvard for span
ot t}: . 11 ind:c.\ and upon 37 inch rib lath \gei Sh'not ex‘:
e ﬂ()c;‘“ 1) pemuds per square vard for spans nft :ang od.
(-ent:‘)l J r( ;.,' v, Other material equally suitable as a f o
a3 { et o '
e 131"{ _Lc .Lna .]{.d\::ti}llg concrete or gypsum slabs may IL)nm Oé
lace ol rib jath, Rily tatl o
Plac 1, ath or other centeri i
o place Jib dath centering wh rg-
nains 0:.1 j]l?mr_fz pr}mll be substantially attnchedgto t;Ch o
‘ ind. , q.mgc of cach steel joist at intervals of over
5 ‘ukl]g;. Sucls ;s'l:-.b.q shall be reinforced with meshnOt rods,

) it 19 i ‘
co\;ﬂgl{m:} Yt.s the 1y Jath, except that when slab o
o ¢ \\'m: a waod strip top floor, the rib lat} eentor

av * i TR . . !
v, 16 adequate, serve also as the 1'einforcen$ gentel‘—
nt.

Any mateyi: e i
y material used as centering for the top slab shall b
all be

installed so as

50 as net 1o overt a

hords o fnnass of the t an undue later

ords or flang-s of the slce! joists al pull on the top

Order 3326. Wroucht Ivon.

The e 3
guirements for desion L
steel f il v design, fabrication and erecti
apply 'if)or\bml('mgs and structures under Order 8513?3?0111 o
N ¥ i i Yy + -l
rought iron, except that the following Stl'esszslé?ll
5 n

POWIAS per square inel
1s per square inch shall not be exceeded:
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Tension on net section oo mememmm ,
Compression, on short lengihs or where

lateral deflection is prevented . _.---
on gross section of columns

12,000 — 60 ‘:’
in which L ==length in inches
r = radius of gyration in inches
RBending. On extreme fibres if latersl de-
flection is prevented oo mmon-
ht iron shall conform to the Standard Specifica-
efined Wrought 1ron Plates, Serial Designation

12,600

Wroug
tiens for Rt
A42-18.

Order 5327. Cast Iron.
The following unit stresses in pounds per square inch

shall not be exceeded in cast iron:

Tension on net section v
Compression, on short lengths or where

lateral deflection is prevented — ... -...-
on gross section of columus

10,000 — 10 -
in which L ==length in inches _
r — radius of gyration in inches
Tension in the extreme fibre if lateral
deilection is prevented .- —--mm-----
The material and workmanship of cast iron members
shall be equal in all respects to that deseribed in the Ameri-
can Society for Testing Materials Specifications for Geay-
Iron Castings, Serial Designation Ad48-29.
All columns resting on, or supporting, other columns shall
have their ends machine faced to a planc surface peipen-
dicular to the axis.

10,000

3,000

SECTION 5. W0OD CONSTRUCTION.

Order 5328. Wood Construction.

1. Quality of Material. The quality and design of all
wood used in the construction of all buildings and strue-
tures or parts thereof, shall conform to the minimum stand-

ards under this section.
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hrilidl?ﬁgz[t)frs shatll (ii)e so framed, anchored, tied and
racc iher as to develop the maxim ,
rigidity necessary for the Which e s and
purpose for which they are
No member shall be st i O gt
. _ stressed in exceess of : :
its details and connections. 5 of the strength of
;tyA]i -wood s(;cructural members shall be of sufficient qual
» Slze, and strength, as to carry ir i 2
L _ , @ 'y their impos
w, St as 1 posed loa
3 ife,y tfnd W_ithout exceeding the allowable working stres d*S
25 specified in this order. S
. Tlhe 11c.>q1111‘.fznlents stated are a minimum standard and
p'IIJ‘ }f pr mm?*xly_ to conventional types of construction
o thg ig(}:;stltx.;]tlula;l of materials other than those calléd for
:ode will be permitted when shown by
; YV an appr
au%};m.llvty to bg eq_ua] to or better than those speciﬁ:c]i) oved
o 11?11 \rrffanshl({) in fabrication, preparation install.ation
ning of wood members and the conn J ’
ng : ectors and mechani-
cal devices for ti-qe fastening thercof, shall conform throu Iﬁ
out rto good engineering practice. g
hag&fgﬁyﬁg{od 1sdufed in parts of a building or structure
: posed to moisture, ample ventilati .
. 7 eXpos , on or suffi-
(.1e;1t preservative freatment, or hoth, shall be provic;esum
o 2. ‘Eﬁ‘_xllowa.ble Working Stresses. In the design and clon-
thl uiE ]11011 pf str}xctures and structural membérs of <wood
€ Iollowing umit stresses, in peunds per square inch, shall
not be exceeded: b




: 3 Ik NTINUOU
WONKING STRESSES APPLICABLE 10 MATERIAL USED UNDER CONTINT

8 PRY CONDITIONS
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3. Ixterior Walls. Walls shall be designed to carry safely
not less than the designated wind load (sce chapter on
Workiug Stresses) acting inwardly or outwardly combined
with the dead load and one-half the full live load, or dead
and Tull live Toad whichever is the greater.

Anchorage shall be provided to resist safely the vertical
lifting forces (see note) and to prevent any sliding or over-
turning. 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 cerners shall be reguired,

Iiote: AS a speciiic basis for deslgn of roofs and anchorage, a sucilon
or vertical lifting fores of 20 pounds per square foot shall be used,
assuming two-thirds of the dead load s acting to resist the vertical
forca.

Ledger or ribbon boards used to support joists shall be
not, less than 1 by 4 inches nominal, shall be recessed into
the studs, and securely nailed with not less than two ten
penny nails to each stud. The cnds of joists adjoining studs
shall be zecurely spiked to the studs.

In bearing walls and partitions no stud shall be cut more
than one-third its depth to veceive piping and duct work.
If more depth is requived, the partition studs shall be
increased accordingly.

4. Intericr Partitious. Waills shall be designed to carry
safely the full dead and live loads.

In stud construction the bearing partitions shall be pro-
vided ai the lop 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
throuzh the floor and rest on girders vr on partition plates.

Partitions not resting upon girders, or of which the studs
do not rest on partition plates below, shall have sole plates
of dimonsions not less than that of the studs.

Partitions unsupported by walls shall be supported on
givders or two or more joists, or on sole plates if placed at
an angle to the joists.

Non-bearing partitions of stud construction shall be pro-
vided 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.
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Angles at corners where stud walls or partitions meet
shall be framed solid so no lath can extend from one room
to another.

Openings in stud partitions and walls shall be framed
around with dcuble 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
abuve for all openings over 4 feet in width or where more
than {wo studs are cut away.

Wood lath, furring or framing shall be placed not less
than 2 inches from any chimney and not less than 4 inches
tfrom the back of any firepiace,

5. Floors Supported on Wooden Framework, When en-
closing walls ave of wood, each joist, beam, and girder in
the wall shall be securely spiked or anchored to the wall
construction so as to stay in plaece and to resist safely all
lifts and fuward and outward pressures as prescrined in
this code.

Girders shall be anchored to the walls and fastened to
euch other where they intersect or abut to resist safely an
outward force equal to the wind pressure.

Floor joisls framing into the side of wood girders shall
be supnerted on metal joist hangers or on a bearing strip
or jedger board on the side of the girders. Size of ledger
shall be at least 2 by 3 inches. The notch in the end of the
Joist shall be not more than one-fourth of the joist depth.

The ends of joists, whether resting upon girders or bear-
ing partitions or abutted against the girders, shall be se-
curaly tied to the girders or to each other so as to resist
safely an outward thrust on the walls equal to the required
wind pressure, or spreading action of the roof, whichever
is the greater.

The top or hottom edges of joists may be notched in the
outer one-fourth of the length not to exceed one-sixth of
the joist depth. Notehing the top or bottom edge of joists
will _n(?t he permitted in the middle half of the length of
any joist.

Header joists over 6 feet long, and tail joists over 12 feet
long, shall be hung in approved stirrup irons or joist
hangers,
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Joists under bearing partitions and running para]lpl
thereto shail be multiple, well spiked, or scpirated by_sohd
bridging not more ithan 16 inchos on centers to permit the

assage of pipes. o
’ Wo%)d cross hridging shall be placed betw_een jmsts'lf .Fhe
gpan is over 8 fect. The distance bc@m:en lines of bridging
or between bridging and bearing shall not exceed 8 fee#.
Wood cross bridging properiy fitted and se‘cm'ely 1_1311(:(1 to
joists shall be not less than 3 square inches In Cross
sectional area,

Metal cross hridging of cqual or greater strength may be
used in place of the wood cross hridging. N

Solid bridging extending the full height of the ;;01st sha}l
be placed between floor joists which cross he‘ar_mg narti-
tions. Solid bridging shall be placed -betw-een jolsts at' the
edge of flooring where the attic space is only partially
covered., ' '

6. Fire Stopping. Fire stops shall be prox.*lded at all in-
tersections of interior and exterior \\“a‘.ls“.v:th floors, .cell-
ings and roof in such manner as to effectively cut off comci
raunication by fire through hollow co.cealed spaces an
prevent both vertical and horizontal diafts. - o

Furred walls shall have five stopping placed imm_e(uat‘my
above and below the junction of any floor construction .w_xth
{he walls, or shall be fire stopped the fuil depth of the joist.

Al spaces between chimneys and w_o._.d framing shall be
solidly filled with incombustible material at floor levvels.

All fire stopping as required in this sectim.’: shzjdl he not
less than 2 inches in thickness and not less in width than
the enclosed space within the partition except as pro-

7i for chimneys. -
ucziefdl?loors Supnorted on Masonry Walls. Every girder and
beam which enters, or rests on, a masonry wall shall havea
Learing of at least 4 inches thereorn. ' 1

Wood members enfering nmasonty party or fire walls shal
be separated from the opposite side of the wall gnd fmn}
heams entering the opposite side of the wall py 4 mche}s g‘
masonry. The ends of the joists, beams and g1rder§ shail : ;
splayed or fire-cut to a bevel of not less than 3 inches 1

their depth.
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Where girders and beams enter masonry they shall be
provided with wall plates, boxes or anchors of an approved
seli-releasing type o arranged as to leave an aiv space of
not less than L4 inclt at sides and ends of member. The ends
of girders shall not be seaied ing provided, that where ends
of timbers are pressure treated with creosote or other
approved preservative, they may be sealed in.

Anchors fur each tier of joists more thun 5 feet above
grade shall be provided where they enter masonry walls.
and also where they are parallel to masonry walls, Such an-
chors shall be ¢ inch by 11} inch iron, or eyual, not less
than 20 inches long, fitted with a 34 incli by 6 inch pin at
the wall end, and shall be spaced not more than 6 feet apart.
The pin shall be placed hovizontally in the wall and 4 inches
from the opposite face of such wall. Such anchors shall in
all cases occur on the oppusite ends of the same run of
joists, and where the length of joists is less than the dis-
tance across a building, the ends of joists shall he lapped
and spiked so as to form a continuous tie avross the build-
ing. Anchors shall be placed across the top of joists that
run parallel to the wall, and shall he fastenad to the ends
of joists below the neutral axis.

8. Wooden Trusses and Built-Up Members. Wood tirusses
and similar framing shall have all joints accurately cut and
fitted together so that ecach bearing is true and drawm
tightly to full bearing.

All wood trusses shall be secuvely fastened to the sup-
ports and each truss shall be secured in position laterally
by bracing the top and botiom chords at points not more
than 25 feet apart.

All girders and beams buili-up of strips, hoards or dimen-
sion lumber shall be fastened together by glueing, nailing,
spiking or bolting in a manner to deveiop 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 base-
ments, shall bear on a cement base which shall extend not
legs than 3 inches above ihe finish floor. The base shall bear
directly on the post footing.
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Short columns or posts are those having an L/d ratio of
10 or less in which L = unsupported lengih in inches and 4
the least side in inches.

Safe load for short columns may be obtained by the
formula

P .
Vs
i .
in which ;E represents the working stress for the column

and S represents the safe unit compressive stress parallel
io the grain given in the table of working stresses.

. . . L
For columns of the intermediate class, that is, with q

ratios between 11 and K, the following formula is iec-

gmmended :
P 1 1 L ¢
a5 1- 3(1{ d) ‘

in which K == 0.61 1/-8-
and F = rhe modulus of elasticity given in the table of
working stresses,
i ing L ratios greater he follos-
For columns having - ratios greater than K the follow
ing formula is recommended:
0.274FE

P_
]
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Chapter 6
FACTORIES, OFFICE AND MERCANTILE BUILDINGS

Order 5400. Scope.

This classification includes all factories and workshops
(including all places where manual labor is employed),
office butildings, telegraph and telephone offices, mercantile
establishments where commodities are bought or sold, tav-
erns, warchouses, railroad stations, exhibition buildings,
and places where not more than 100 persons assemble for
vecreation, =nteriainment, worshin, or dining purposes.

Order 5101, Constraction, Heipht and Allowable Arvea.

Baildings in this classification shall be of the type of
construction, and shall not exceed the number of stories as
specified in this order. The floor area of any such building
shall not excecd that permitted for the corresponding type
of censtrution and numhber of storles.

| Maximum Floer Arcas (Sq. Ft
Typen ol I Nurzher of When Building Fronta on
Congrrdetivi Sicries —
3 or more
1 Street 2 Bireets Streets
Fire-Resistlve No Restrictions
6 or T atorfes. L ___ 6000 3600 12000
Mill Construction. .. __...| 4 and 5 atoriez____, 100090 15000 18000
2 2na § steries. . 15009 18000 20000
I story. ..o __. 20000 25000 §0000
dstorisa oo _o___ 60100 5000 12000
Ordinary Construciion. .-} 2 and 3 etories _____ 7500 11000 15000
SOy oo 12609 15000 20000
Qetories o ooonooa. 5000 6000 7000
Freme Construction_ .. ... | Ya&tory. ... ___ 10000 12000 14000

When the entive building is protected by an approved
automatic sprinkler system, the above areas may be in-
creased 6624 per cent. In one story mill-constructed bnild-
ings provided with approved automatic sprinklers and in
one story buildings of crdinary construection, whose con-
tents are incombustible, and whose floors, roofs and struc-
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tural framing are of incombustible material, there shall be
ne area restriction.

No building shall Le limited in area when divided into
sections which do nol exceed the maximum areas tahulated
in this order. Such division walls shall have not less than a
fomr-hour fire-resistive rating as specificd in Order 5105
and shall extend at least 3 feet above the roof unless the
roof is of five-resistive construction. All openings in such
walls shall he protected with fire-resistive doors as specified
for special occupancy separation except that such doors
may normally remain open if held in that position Ly
fusible links.

Order 5102. Number and Location of Exits.

Iivery building and every story thercof shall Liave at
least two exits, with the following exceptions:

(1) First and second story storage rooms not over
3000 square feet in area.

(2} The second story of a two story building, pro-
vided such story is used only for offices; iIs not over 3000
square feet In area; and has a stairway caclosed with not
less than one-hour fire-resistive construction, as speciiied in
Order 5105, leading divectly to the outside and not leading
to the basement, Such enclosure shall be unpievesd except
for the entrance and exit doors.

Additional exits shall be provided so that no part of any
factory or mercantile building having conlents which are
liable to burn with extreme rapidity or fi-om which noison-
ous fumes may be liberated or explosions occur i case of
fire, will be more than 75 feet distant from an exit. In other
buildings in this classification this distance may be in-
creased to 100 feet and where approved sprinklers are pro-
vided throughout the building, a further increase to 150
feet will be permitted. All of the above distances are to be
measured along public passagewavs and aisles.

Exits in all buildings of this classification shall be so
located and distributed so as to afford the best possible
egress.

Order 5403, Type of Exits.
Af least one-half of the exits above required shall be
stairways as specified in Orders 5116-5113. The other
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exits shall be cither stairways or horizontal exits z: speci-
fied in Order 5119, or fire escapes as specified in Order
©120. No fire escape, however, will be accepted as a required
exit on any building mere than 5 stories or 55 feet in
height. In a two story building, an outside wooden stairway
may be used as an exit.

Every bnilding which will accemmodate more than 50
persons above the second story shall have at least two
stairways.

Wherever staivways are required under this classifiea-
tion, ramps with a slope not greater than one foot in 6 feet
may be substituted. Ramps shall comply with all the require-
ments for stairways as to construction, enclosures, width,
landing and lighting, and shall be surfaced with an ap-
proved non-slip material. Handrails shall not be required
whete the slope of the ramp is less than one foot in ten feet.

Order 5401, Total Width,
In a building not provided with horizontal cxits, 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 peysons.
(b} In fire-resistive and mill buildings:

Fire- Fires
resistive | resistive ALiL
Sprink- not Mill 'nnt
lered Sprink- Sprinks Sprink-
feredt ered vred
_________ 30 a0 40 60 in. per 10 persona on 2nd Joor
plus 15 25 20 20 in. per 100 persona on 8rd foor
plus 12 24 16 21 irr. per 100 mersons on 4th Toor
jus 9 15 14 18 in. per 1491 persons on 3th tlcor
plus 6 10 3 12 in. per 110 persons oa 6tk Soor
plus 3 A 4 6 jn. pir U0 persens cn Tth dour
pius o [} [} 1] in. per 100 gervons on $th and
above
but in no case shall such total width be less than
| 30 I 0 P 10 I 64 in. 1per 1) pergens o0 any ona
tnor,

Standard fire escapes (Order 2 120) may be substituted
for stairways to the extent of not more than one-third of
the required total width, subject to the provisions of
Order 5402.

If horizontal exits (Order 5119), are provided for any
floor, the number of persons accommodated on such floor
may be increased at the rate of 100 persons for each 40
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inches of width of such exits, provided such increase shall
not exceed 100 per cent of the number of persons accom-
modated by the stairwayvs.

Ixample: As exampies of ealeulations under this order
where the same number of persons ave to be accommodated
on each floor, the following table shows the number ae-
commodated by two staivways of minimum width (each 44
inches wide) :

(a) Frame and ordinary buildings, 147 persons total,
above first story; if snrinklered, 220 persons.
{b) Firc-resistive and mill buildings:

—— —== ;
_ s | 515 not
Height of Luilding Sprink- | Sprink

lered | lered
! SO i ——

252 l 175 237 17 Persons on tuch fluor

N I 117 M7 ! & Persuns on éach tioor

144 i 116 | I I*ersons on euch floor

134 ! fae 1130 | 67 FPersons on each floor

Gatorim_ . ... 122 ! T L4 il Pergnns on each loor

More than 6 stories . | 117 i Ty .. i e Persons on each fAoor

Where one minheum stairway and one “A” fire escape
are provided, take 4y of the above numbers: subject to the
limitations of Order 5102,

Order 5105, Capacity of Builidings,

In calculating the etgregate width of exits, the capacity
of the building shall he established as follows:

Storves, fivst floor and basement = 30 5q. ‘fj: per person

Stores, second floor and above - 60
Dining Ilomms, Cules. Taverns.

ele. L . A s s e “
Places of Seated Aszemblage . 7 % & « “
Warchouses _. . . ________ . 800 % & « “
Factories and Miices ______.__ H5 4 « @ “

The above figures are hased on the net aren of each oecu-
pied space. Where dining rooms. cafcs, dance halls and
places of seated assemblage accommodate morve than 100
persons, see Order 5501,

In other occupancies not specified above, the capaecity
shall be determined by the actual number of persons liable
to be accommodated therein and no greater number of pet-
sons will be permitted thoerein.
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Order 5406. Exit Doors.

Every door which serves as an exit from a room accom-
modating more than 10 persons, or which is an exit from a
public passageway or stairway shall be a standard exit door
as specified in Order 5115, except that such exit door need
not swing outward if it accommodates less than 25 persons,
is not located at the foot of a stairway, or is not more than
4 risers above the outside grade.

Every exit doorway from each floor, other than the prin-
cipal entrance on the first floor, shall be indicated by an
approved illuminated sign over the door bearing the word
EXIT or QUT in plain letters not less than 5 inches in
height.

Order 5407. Passageways,

Where there is not direct aceess to outside exit doors,
safe and continuous passageways, aisles or corridors lead-
ing directiy to cvery exit shall be maintained at all times
on aii floors of all buildings. Every passageway, aisle or
corridor shall conform in width to the vule for width of
stalrways as specified in Order 5404, Widths shall be meas-
ured in the elear, at their narrowest points produced by
any projection, radiator, pipc or other object and the re-
quired width shall be maintained clear and unobstructed
at all times.

Order 5403, Enclosure of Stairways and Shafts.
All stairways, ramps and elevator shafts in buildings

three or mere stories in height, including landings shall
be enclosed as follows:

(1) Fire-resistive buildings, not less than two-hour
five-resistive construction as specified in Order 5105.

(2) Mill construeted buildings, not less than twe-hour
lire-yesistive construction as specified in Order 5105,

(3) Ordinary constructed buildings, not less than one-
hour fire-resistive construction as specified in Ovder 5105.

(1) Frame constructed buildings, not less than one-
hour fire-resistive construection as specified in Order 5105.
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All doors opening into such enclosures shall be as speci-
fied in Order 5109, and all windows shall be of wire glass
and metal frames and sash.

Exception: Monumental stairs leading from the street fluor to the
second floor or 16 a basrment nscd for commercial purposes need not be
enclosed, provided they are cffectively eut off at the second floror (and
basement) by vartitions having Hre-resistance a3 specificd above.

Note on Elevatoers and Dlevator Iinclosures: I'or requiretnents gov-
erning tha installation and operation of elevators, and the construction
and protection of elevator shuftways, see the Elevator Code issued by
the Irmduatrial Commission, which cods applies to all public buildings
and places of emploFuient,

Order 5109, Opening to Roof.

Every building, or section of a building, 2 stories or more
in height shall have a permanent means of access to the
roof from the inside. Where such access consists of a
scuttle in the roof, the opening shall be not less than 20
by 30 inches and there shall be a permanent ladder or
stairway leading thereto.

Order 5410. Trap Doors and Floor Openings.

Every opening through any floor or through any roof
used by the publie or by employees shall be guarded by a
substantial enclosure or rail not less than 3 feet 6 inches
high. Floor openings in buildings of more than 2 stories,
unless enclosed with five-resistive enclosures as specified
in Order 5108 shall be protected by fire-resistive doors as
specified in Order 3109,

Order 5411. Lighting.

All stairways, fire escapes and exits and the passageways
leading thereto when used at night shall be properly il-
luminated to facilitate egress. The intensity of illumination
shall be not less than 2.5 foot caudles.

All gas jets or gas lights in factories or workshops where
combustible material is used, shall be properly enclosed by
globes or wire cages, or. otherwise properly guarded.

For detailed requirements applying to the lighting of
places of employment see the Industrial Lighting Code
issued by the Industrial Commission.

prane
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Ovrder 5412, Sanitary Equipment,
1. Toilets. '

(a) Toilets Required. Toilet facilities shall be pro-
vided and maintained in connection with every public
building and place of employment under this classification.

{(b) Toilets in Public Buildings. In all public build-
ings under this classification, separate toilet rooms shall
be provided for males and females, except as in Qrder 5251
and as otherwise provided hereunder.

In public places where stimulating drinks, such as
beer, wines and other alecoholic heverages, are served for
consumption on the premises, except in dining rooms,
restaurants and similar places where the serving of drinks
is only incidental to the regular food service, and where no
public har is provided, toilet fixtures shall be provided in
connection with the area served, for the sex (or sexes)
served, as folows:

One water-closet for every 44 females, or fraction;

One water-closet for every 75 males, or fraction, and

Where there are more than 25 males accomn odated
therve shall be one urinal Tor cvery 30 males, or fraction
thereof, in excess of 23.

The numbers indicated above refey to the number of
persons that can be accommodated at the same time, and
shall be determined on the basis specified in Ordar $5405.

In toilet rooms used by males, all water-closets shall
have an elongated bowl or proiecting Hp and open front
self-rising seat without cover. In teoilet rooms used by fe-
males, all water-closets shall have open front seat, without
cover. All urinals shail be of the type and construction as
apecified in Order 5260.

In public occupancies other than those where stimulat-
ing drinks (as defined above) are served fov consunption
on the premises, one water-closet of the tiype deseribed
above shall be provided in connection therewith ior cach
sex accommodated, Except that a small mereantile estab-
lishment where normally not more than 25 patrons are ex-
pected to be on the premises at the same time, need have
in connection therewith only one toilet room to accommo-
date both the public and employees.
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(c) Toilets in Places of Employment. See Order 2203
of the General Orders on Sanitation {ollowing this order.

(d) General Requirements. For general toilet room re-
quirements in regard to location, construction, ventilation,
fixtures, etc., see Orders 5230 to 5264, inclusive.

Where toilet rooms used by males and [emales adjoin,
the walls between such toilet rooms, if of studding with
lath and plaster, the lath shall be of metal.

2. Drinking Water. Sufficient pure drinking water piped
from mains, or in sanitary containers, shall be provided in
connection with every public building under this classifica-
tion. Drinking fountains separate from other fixtures and
constructed as provided In Section 53(¢) of the State
Plumbing Code, ot individual drinking cups of a tvpe ap-
proved by the State Board of Heaith, shall be provided,
except in places where food or drink is served and in public
buildings where normally not more than 25 patrons are
expected to be on the premises at the same fime. Drinking
fountains shall not be placed in teitet rooms.

For drinking water requirements in places of employ-
ment see Order 2217 of the Geneval Orders on Sunitation
following this order.

See also Section 146.07 of the Statutes of Wisconsin
which prohibits the use of commen drinking cups.

8. Washing Facilities. In every pullic boilding and in
every place of employment, except as previded in Order
2213, wash bowls shall be provided in connection with toilet
rooms, one for every 2 water-ciosets or urinals, or fraction.
Clean individual cloth or paper towels and soap shall be
provided in connection with every lavatory instailation. The
installation of a towel for common usc, ot the use of any
cominon towel is not permissible.

See also Orders 2213 to 2215, inclusive,

Note: The following Orders 22063, 22108, 2214, 2215, 2217 and 2218 are

taken from the Genera! Orders on Sanitation issued by the Industrial
Cemmission. For further requiremcnts on sanitation, s 2 {hat publication.

Order 2203. Number of Closets and Urinals.

In every place of employment, whether heretofore or
hereafter eonstructed, one water-closet shall be provided for
every 20 persons, or fraction thereof, of either sex.
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In addition thereto, where more than 10 males are em-
ploved, one urinal shall be provided for every 40 males, or
Fraction, Where not more than 10 males are employed,
cither a ucinal shall be provided or the water-closet shall
have a projecting Hp and self-rising seat.

The above requirements shall be computed on the basis
of the maximum number of employees on any one shift.

In all new installations only individual urinals shall be
used. Such individual wrinals shall be of poreelain or
vitreous china, set into the iloor, the floor graded to the
urinal, and shall he equipped with an effective automatic
tanlk o1 valve or salisfactory foot operating Hushing device.

All water-closcts hereafter installed shall have projecting
lips and open front seats.

&

Orvder 2213. Lavatories Near Toilet Rooms,

Adcquate washing facilities shall be provided in or ad-
jacent to every tuilet room. In new installations there shall
be at least one lavatory [or every five fixtures (closets and
urinals} oy fraction.

Note: (1) One lavatory for every 2 or § fistures is recommended,

12) 8ee Order 2215 on muterial from which lavatories shall be made.
SEeTIoN 2. GENERAL SANITATION IN ALL PLACES OF
EAIPLOYMENT.

Order 2214, Washing Faciiities,

1. Lavatories. Adequate washing facilities shall be pro-
vided, (1) in all places of employment where lead, arsenic,
or other poisonous or injuricus materials are handled by
the employees, and, (2) in places of emplorment where food
is prepared or manufactured, and, (3) in glue factories,
foundries, machine shops and other places of employment
where the emplovees’ hands become dirty or greasy, except
that in industries of the last mentioned elass, located in
small towns, where the employees go home at noon, this
requirement ma: he waived by the Industrial Commission.
In the above places of employment there shall be at least
one lavatory for every 10 employees, or fraction, and hot
water shall be provided. Stoppered troughs for common use
of water are prohibited.

Noie: {1) Washing facilitles where the employee must necessarily
wash In running water are recommended. A large trough withont stop-
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per, whkere cach persan washes from an individual foucet, §8 gencrally
betder thai, sepisate Lowls.

(2) One lavutory or favcet for exery & emnloyecs 15 Tecotnmended.

(33 Adegunte washing fuclltles are vecommendsd Tor ol places of
employment,

(1} Waszh roems sheuld ha con=fructed according to the requlrements
for tolict roowms, as far as possihlc

All tavatories shall be made of poreelain, enameled iron,
or other imperviouz material.

2. Showers., Adequate shower facilities shall be provided
in accordance with the following requivements:

(1) In ali places of cmployment wheve lead, arsenic,
or other poisonous or injurious materials are handled by
the employees, at least one shower shall be provided for
every 10 employees, or fraction, who handie or come in
contact with such materialz.

() In glue factories, foundries, machine shops, mines,
und other places of employment where the employees be-
coma dirty o1 greasy, at least one shower for every 20 such
smiplovess, or fraction, shall be provided.

(3) Showers shall be provided with het and cold water
and be equipped with a hot and cold vegulating valve to
prevent scalding. The regulating device shall be so located
tnal it ean be operated without standing under the shower.
Supplv or feed pipes to showers shall be placed overhead
ar prolocted, to avoid the possibility of a person coming
in contact with the hot water pipes.

{1) Each shower roomn or compartment shall be con-
ctructod ¢f material impervious to moisture, and the floor
under each shower head shall be of such construction, or
ho provided with a suitable sanitary device, so as to prevent
slipping.

3. Soap. Where washing tacilities ave provided in places
of emplovment, there shall be provided an adeguate quan-
tity of blawd. non-irritating, non-abrasive soap which shnll
cifectively cleanse the skin.

Order 2215, Towels. ‘

In all places of employment the use of towels in common
is prohibited. Where washing facilities ave required, indi-
vidnal cloth towels or paper towels shall be furnished by
the emiployer.
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Order 2217. Drinking Water,

Kach place of employvment shall Le supplied with sufli-
cient pure drinking waler and the faucets or outlets for the
same shall be placed convenient 1o the employees, but not
in toiict rooms. Common drinking cups are prohibited.
Sanitary drinking fountains shall be justailed or individual
cups shall be provided by the employers.

See Soction 53 {e) of the Stale Plumbing Code for re-
quired construction of sanitary drinking fountains.

Where running water is not available, a covered drink-
ing wuter eontainer shall be provided. The container shall
Le cleanced and sterilized at frequent intervals and kept in a
sanitary condition and in good repair.

Order 2218, Rest Rooms.

Rest rooms shall be provided In all places where 5 or
morc women arc employed. Each rest room shall be zuitably
furnished for the purpose of reclining. In buildings where
individual offices are leased or rented, at least one rest room
shall be provided to serve the oceupants of the building.

Every rest voom shall he properly lighted. heated and
ventilated. Seo the Heating, Ventilation and Alr Candition-
ing Code for heating and venlilation reguirements.

Order 5113, Isolation of Hazirds.

All heating Dboilers and furnaces, power boilers, fuel
rooms, storage vaults for paints, oiis and similar com-
bustibles, and other similar hazards in a bauilding shall be
izolated from the vest of the building by at least a two-heur
fire-resistive enclosure as specified in Orders 5105 and 3108.
Space heaters firved with various fuels, if approved by the
Industrial Commission, may be used without an enclosure.

Note: For heating and ventilation in factories, office and mercantile
buildings, ete, see the Heatlpg, Ventilotion and Air Conditioning Code
izsued by tie Industrial Cummirsion.

Order 5111, Standpipes and Fire Extinguishers,

For exterior standpipes see Ovder 5121.

Standard interior first aid standpipes, as specified in Or-
der 5121 shall be provided in all buildings of more than 2
stories and move than 3000 square feet undivided floor area,
where flammable material or any other hazavdous condi-
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tion is present, unless an approved autvmatic sprinkler.

system is provided.

Wherever water supply of sufficient pressure is not avail-
able, two standard fire extinguishers as specified in Order
5122 shall be provided on each floor in place of each
required interior standpipe.

Order 5415. Automatic Sprinklers.

A complete automatic sprinkler system, as specified in
Order 5123, shall be provided in cvery building of this clas-
sification, except ofiice buildings not used for mercantile
purpcses, where more than 50 persons are employed or
accommodated above the third story except as provided
below.

In every such building where more than 50 persons are
employed or accommodated above the second story, an auto-
matic sprinkler system shall be provided in the basement
and sub-basements, except where there is no city water
supply.

An office building in which one or more of the lower floors
is used for mereantile purposes, shall be classed as a mer-
cantile building, except that no sprinklers will be required
in such portions of the building as are used for offices only.

Wo sprinklers will be requived in a building of fire-
resistive construction whose contents are not readily
combustible.

Order 5416, Fire Alarm,

A fire alarm system shall be provided in every factory or
workshop where more than 10 persons are employed above
the second story, except buildings which are providad with
a complete antomatic sprinkler system, and except fire-
resistive buildings whose contenis arve practically incom-
bustible.

Order 5417. Floor Lead Signs.

In every factory, workshop, warehouse, or other building
where material is piled, notices of a permanent character
shall be painted or otherwise prominently displayed, stat-
ing the live load in pounds per sguare foot which the floor
is designed to carry. Such notices shall be placed in fuli
view, on each floor.

; Samditisid,
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Wheve floors are always used for the storage of some
particular material, the walls shall be marked to the height
to which the material shall be piled without exceeding the
safe load.

Order 5118. Signs Indicating Number of Persons.

In all buildings of this classification where 50 or more
persons are accommodated on any floor above the second,
notices shall be prominently displaved stating the maximum
number of persons on cach fleor for whom stairways and
other exits have been provided according to Orders 5402
5406, Such notices shall be placed in full view, on each floor.

Order 5119, No Smoking Signs,

Smoking shall not be permitted in retail esitablishments
where flammable: materials are handled or sold. Suitable
signs bearing the words “No Smoking” shall be erected in
all places where such hazard exists.
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Chapter 7
THEATERS AND ASSEMBLY HALLS

SECTION 1. ScoPE AND CLASSITICATION,
Order 5300, Theaters.

In the theater classification, are included alt buildings
or parts of buildings, containing an assembiy hall, having
a stage which may be equipped with curtaing or permanent
or movable scenery, or which is otherwise adaptable to the
showing of plays, opeias, motion pictures or similar forms
of entertainment.

Order 3501, Assemibly Halls.

In the assemUly hall classification, are included all build-
ings, or patrts of buildings, other than theaters, which will
accommodate more than 100 persons for entertainment,
recreation, instruction, worship or dining purposes,

HNote: Every assemnbly Lull which will aoconameeinis tut mere than 109

persong stall cenfor:n to the reguirements of Chooror o oovering fue-
tories, ottice and mercantile buildings.

SErCTION 2, CONSTRUCTION REQUIREMENTS,
Order 5502, Class of Construction.

The capacities of buildings ov parts of buildings iu this
classification for the various types of construction shall not
exceed, and shall comply, with the following requirements:

"i/\".l\!l M CAPACITE

]
w | Withaut Stage

Type nf Cuonslruction

No Limnit
lU&‘l)

Fire-Resist Ve eieee...

Where a building of this classification iz erected of frame
construction the following restrictions shall apply:

(1) Not more than on« stor\' in height without a bal-

cony, and with no basement except 2 heating and fuel room

i T}
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enclosed with four-hour fire-resistive construction as speci-
fied in Orders 5105 and 5106, with all interior openings
protected as specified in Ovder 5109,

{2) Located at least 20 feet from any other building
or adjoining property line.

(3) Is not built in connection with a huilding uscd
for any other purpose.

(4) Is provided with foundation walls and piers of
masonry construction.

(5) Where moiion picture booths are vequired they
shall be enclosed with four-hour fire-resistive construction.

Fxeeption: Tn places of worship a full basement and a halcony seating

not more than 30 persons may be provided,

In any theater or assembly hall, balconies which acconi-
modate more than 100 persons shall be of fire-resistive
construction as specified in Order 510C.

Order 3503, Heizght Above Grade,

(1) Theaters. The height of the sills of the principal
entrance doors to any theater, as defined in Order 5500,
shall be not more than 18 inches above the ouiside grade
at that point. The floor level at the highest row of seats
on the main floor shall not be move than 6 feet alove the
cutside grade at the main entrance; the floor level at the
Iowest row of seats on the main floor shali be not more than
6 feet below, or above, the grade at the nearest oxit,

(2) Asscmbly Halls and Roof Gaivdens Abaove First
Story. Where assembly halls are provided above {he first
story, the following limitaticns of occupancy, type of con-
struction and exit facilities shall appli:

7
-] .
X Afarimurn N | Hrirht Above
Tvpe of Construction nf L upuuls ‘ Girade
—_— ,,,_ﬁ! et — 1\
Fire-Resistive.____...._... L Nelimit | N [Limit*
Fire-Rexistive, ML, or Ordir: v - e 2nd Story ur 22 feer
Fire-Itesistive, 1, or Ordinary - i e Nod Stery op U6 feet
i

* One smokepro® stair tower from the bevel of tha gegemd leadinge divestly to the e
atstreet grade shall be providied for cvery 750 pemsons ca v, or fraction theread, T hese
stairways shall be at jeast 44 inches wide and shahl be in additon o other required soueway s in
toe building.

(3) An assembly hall may be placed in the basement
of a fire-resistive building if the capacityv does not exceed
2500 persons or in a building of mill or ordinary construc-
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tion if the capacity does not exceed 400 persons and the
fioor level is not more than 7 feet below the highest level
at any exit.

Order 53041, Exposure and Courls,

Every theater or assembly hall which accommodates
more than 600 persons shall have at least 3 walls abutting
on streets, alieys, o open courts.

The wall containing the main entrance to any theater
or assembly hall shall abut on a street. The lobby or pas-
sageway leading tfromn the main entrance doors to the foyer
or auditorium shall be direct and unobstructed and of a

sinimum width erual to the sum of the widths of the main
entrance dourg. There shall be no openings from other
occurancies fo such a corridor or passageway.

The width of every exit court shall he at least 6 feet
for an occupancy not cxceeding 500 persons, and shall be
inereased at the rate of one foot per cach 500 persons
additional. Every such eourt shali Jead to a public thorough-
fare, either directly, or through a passageway of equal
width, not less than 8 feet high enclosed with unpierced
four-hour fire-resistive walls, ceiling and floor as specified
in Ovders 5105 and 5306, The floor and ceiling shall be de-
signed for a live load of not less than 150 pounds per
square foot. N such court, or passageway shall be used for
storage ot any oiher purpese whatsocver,

Order 5503. Separation From Other Occupancies,

Every theater aud assembly hall shall be separated from
anv other occupancy by an absoluie occupancy separation
as specified in Order 5108, except that a special occupaney
geparation as speeified in Order 5108 may be used between
an assembly hall accommodating not more than 750 persons
and any other non-hazardous occupancy. Where a special
occupancy separation is permitted in this order, a single
fire-resistive door may be used for the protection of
openings.

For assembly halis of uniimited capacity located on upper
floors of fire-resistive buildings which are served by ele-
vators, the elevator openings may be permitted under the
requirements for special cceupancy separation specified in

e
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Order 5108, nd otherwise, absolute cccupancy separation is
required.

No garage, chemieal laboratory or other cceupancy where
flammabie or explosive liquids or gases are used or stored
shall be located in the same building with a {heater or
assembly hall.

Order 5506, Capacity,

The foliowing takle includes various types of occupancy
within the scope of this section, together with the method
to be used in determining the capacity.

No greater wumber of persons ihaa the nuntber thus
i:asfi;]'iblished shall be permitted in any theater or assembly
hall.

Use or Ocenpancey Basis of Capacity

Arenas and Field Houses _____ . 4 sq. L. por person. Use
. . . seated arens only.
.ﬁ‘sscmb]y fIalls, with Stage.._ .. 7 sq. ft. per person.
[:anquet Halis 10 sq. It. per person.
Churches (Aunditoriums) ..____ 7 sq. 1. per person,
Churches “(Dmmg Rooms) ____. 10 sq. 1t. per person.
Dance Halls . ____________ 13 sy, Tt. per porson.

Dining Rovms
Gyrmmasiams

e 10 &, 11, per persomn.
__ 6 sq. {i. per person for
scated space.
15 sq. ft. per person for
unseated space.
T sq. ft. per person.
e e B s Tt por person for
scated space.
15 gq. ft. per person for
unseated space.
i em——.. 1 3q.ft. per persomn.

Lecture Flalls
Lodge Halis

Schoo! Auditoriams ___

%katmg Links . ____ 15 sq. ft. per person.

Theatels e e 7 sq. Tt. per person.
heater Lobbies _ . . _________ 7 sq. ft. per person
Note: The earaciry of theate:; s and theater lobbles must be combined

to determine the Lhentur eapaeity.

Order 5507. Number und Loeption of Exits.

Fvery floor and balcony of a theater and assembly hall
shall be provided with not less than two exits, placed as far
apart as practicable, and so located that if any exit is
bloiked, some other exit will still be available from every
part.
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Where more than 600 persons are accommodated there
shall be at least 3 cxits, and where morve than 100 persons
ar: accommmodated there shall be at least I exits.

Exits shall be distributed on all sides swhich adjoin
streets, alleys or open courts.

Order 5508, Type of Exits.

The required exits from any part of a theater or assembly
hal! shall he exit doorways, stalirways or ramps,

All exils to grade from a higher or lower level shall be
stairways or approved ramps. In all theaters and in assem-
bly halls having a capacity of more thau 100 persons, where
the exit rise is not more than 3 feet approved ramps shal
be used. By approved vamp is meaut an incline located in-
side the building and having a siope of not more than one
foot of rise in 8 feet.

Stairway exits shall be interior stalrways, or smole-
proof towers as specified in Order 3117; 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 blank walls.

Order 53509, Stairways.

Every stairway in a theater or assembly hall, execept
stairwayvs frem the main floor to the first haleony, shall be
enclosed as specified in Orders 5117 and 5118, No closet or
open space shall be placed under any stairway, platform or
landing.

Stairways and steps which have more than three risers
shall have handvails on both sides,

Every stairway used by the public in a theater or assem-
bly hall, shall have a uniform rise of not more than Tii
inches and a uniform tread of not less than 10 inches,
measuring from tread to tread and from risev to riser, No
winders shall be used and there shall be not Jess than 3 nor
movre than 16 risers in any run.

Note: Sce Order 5116 for general stairway requirements,
Order 5510, Exit Doorways and Doors,

Every required single exit doorway shall contain a stand-
ard exit door as specified in Order 5115. For double loors,

et
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with or without mullions, the width of each door may Le
raeduced to 2 feet 6 inches.

No single door, or leat of a double door, shall be move
than 3 feet 6 inches wide, and no two doors shall be hinged
together.

No rolling, sliding or revolving dooy shall be counted as
an exit from any theater or assembly hall, nor shall any
such door be permitted where it would Le diable to be used
by the public as an exil.

Sills at all cxit doorways shall be level and tlush with
adjacent inside floors and ramps. Where an aisle or pas-
sageway leads to an exit from either side of the exit door-
way there shall be a level floor space at the doorway sub-
tending the width of the aisle and the dovrway.

Order 5311, Exit Lights,

In every theater and assembly hall, except church aundi-
toriums, exit lights shall he provided immediately over ail
exit doorways, and in such other places as may be neces-
sury to direct the occupants to exit deorways and to a street,
alley or exit court. The installation of =uch exit lights shall
comuply in all respeets with the provisivns of Section 13153
of the Wisconsin State Electrical Code.

Every light over an exit doorway shall De a red illumi-
nated sign bearing the word EXIT or OUT in plain letters
not less than 5 inches in height.

All exit lights shall remain lighted during cach OCCUPALEY
and until the occupants have left the building.

Order 3312, Widih of Exits.

The total width of exits {rom every theater and assembly
hall, and from every part thereof, shall not be less than the
following: DBuildings of five-resistive construction, 36
inches per 100 persons. Buildings of ordinary construction,
10 inches per 100 persons. Buildings of frame construction,
44 inches per 100 persohs.

In theaters, the width of the front entrance shail he not
less than 1 of the total required exit width.

Order 5513. Seating.

All seats, chairs and benches shall be placed not less than
32 inches back Lo back measured horizontally, except that
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for grandstands and bleachers without back rvests this
dimension may be reduced to 21 inches, For henches with-
out arms, grandstand and bleacher scuis, the scating capac-
ity shall be established by aliowing one sitting or seat to
each 18 inches of length.

All seats, chairs and benches, except chairs in boxes or
loggias, shall be securcly fastened to the tloor; or if the
fioor is lovel, the seats or chairs may be fastened together
in groups of f or more. Loose chalrs or seats shall not be
used unless o special permitl 18 seeured {rom the Industrial
Commission.

There shall not he more than 12 seats in a row between
aisics, nor more thain 6 seats in a yow which has an aisle on
one side only, except that for grandstands and bleachers
without back rests and with a railing along the front, these
figures may be deubled. N aisles will be vequirad for such
grandstands or bicachers where the seats extend to the
floor or ground wilhout a ailing along the front.

No seat beneh or platform en which seats are placed
shall be more than 22 inches in height of riser.

No seat benel, o other platform or fleor area on which
seats are phced, or the top scat of any bleachers shall be
nearer the coiling than # feet, nor neaver to the bottom of
any truss or givder than 6 feet |inches.

The requivements of this arder do not apply to restau-

rants, dining or dance halls

Order 5311 Widih of Aisles,

Aisles having seats on both sides shall not be less than
2 feet 10 inches wide at the beginning and shall increase
in width toward the exits at the rate of 14 inch per foot of
run: or the aisle may have a unitorm width not less than
the average width of the forcgoing calculation. No wall
aisle shall be lesz than o fect wide and no other straight
aisle shall be loss than 3 feet 6 inches wide.

Theve shall be a ¢ross aisle leading to each required side
exit. Cross aisles shall not be less than 6 feet 8 inches back
to back of adjaceiit rows of scats.

Order 5515, Lobbics and Foyers.

The width of lobbics and fovers shall be determined on

the same basis as required for exits in Order 5512, but shall

-
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in no case be less than 5 feet wide, and shall be so designed
and apportioned as to prevent congestion and confusion,
Lobbies and foyers which scerve as means of egress shall be
al least cqual in combined width te the required width of
the stalrways, passageways, aisles or exit docrways leadine
to them. ' )

Order 5516. Inclines and Aisle Steps.

_T o overcome any difference in level helween courts, cor-
ridors, Jobbics, passageways or aisles required, o used, in
cgress from a theater or an assembly hall, approved ramps
as specified in Order 5508 shall be employed where the dif-
fel'ex}ce in elevation dees not exceed 3 feot, except that this
reqgulrement need not apply 1o balconies.

_Steps in haleony aisles shall extend the full width of the
aisle and shall have a uniform rise and run as specified in
e 220 31 3
Ovder 5509, No handrails will be rTequired.

Order 55317, Obstruction,

All lobbies, aisles, passagewavs and domways shall be
kept free from fwnitare, drapes, display oqui;‘;ment mexr-
chandise, vending machines and other obstructions, p:nd 1o
person except an emplovee shall be allowed 1o stand iﬁ, or
occupy, any of the aisles, passagoways, corvidors or lobbies
during any performance or public gathering. EFxcept that
pfth'ons may be aliowed to walt in a tobby or similar space
If such use does nat encroach upon the requived clear width
of the exits. Such waiting shall be vestricted to arcas sep;.-
rated fr(.:m the required exit ways by fixed railings not less
than 42 n}c-]_les high. In entrance lobbies only, the exit space
may be divided by railings not less than 36 inches hish set
up in the direction of travel in an approved manner 1';1‘ the
regulation of ingress and cgress.

A Bbooth er counter for the sale of package merchandise
may b placed in the lobly or fover of a theater where there
is suflicient excess space so that flhe front of the booth or
counter can be located not less than 3 feot hask of the line
marking the width of the lobby or foyver regnired for exit
purpuses,
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Order 3318, Mirvors and False Openings.

N mirror shall be placed in any part of & tl;;(-;ltel:‘m'
assembly hall used by the publie for exit purposcs, 111_clul(111.1g
lubbies, corridors, stairwiys, yvamps ob A0y ()thgr.exlt. 1;}(:11-
itv. Where a mirror is used in an awditerium, it shall brc:
pfaced fush with the wall and with the bottom at least 7
feet above auny floor, balcony, gallery or pi.nt.fni'm.

No false opening or decorative device giving the appoar-
low, where none exists, shall be placed

ance of a door or win 1 ;
it used by the pablic.

in any part ¢f a theater or assembly ha

Order 5519, Decorations,
abrie deeoralions Usged in theatcrs and asscembly halls
shall be flame proof.

Order 5320. Elevator and Vent Shafts.

Inclostures for clevator and vent shafis shall be of 1:'\\'_0'-
howr fire-resistive construction as speeified in _()!:(191' 5105
andd ail openings therein protected by ﬂl'té—]'éﬂ;h\'@ doors
or windows as specificd in Qvders 5109 and 5110,

Order 5321, Stage Separation.

In overy theater and as=ombly hall
completely separated from the auditm'iun.l by a ceniu
wall of four-hour fire-resistive construction as specitied in
Order 5108, except as follows: - . L

t1) In theaters and assembly Im!!:s having a cupacltf\-‘
not excecding 300 pevsons, the proseeniiin \\:all s];all e gf
fire-vesistive constructien as spechied in Quder

ihie stage shall he
prosceniuim

two-hour
3103, or betteor. i

(2) In theaters and :zssm_ﬂ.)]y halls an upm‘s.tagc:-o‘;
platform will be permitted without .the praseenium \\[a;]
separation from the auditoriun, 1)}‘0\'1(10(1 ihe_smge or 1)L}-l-
{orm is not more than 6 foct higher or wider than the
proseenium opening.

Order 3522, Proscenium Wall.

The proscenium wall shall exteud from an iucombustil'{le
foundation, or from the lowest fireprooi floor below tn‘o
stage floor, T the highest adioining 1‘(301'. e:\'c:t'31)t that wher2
a fomr-hour fire-resistive wall 1s required it shall extend at
least 2 feet above the highest adjoining roof.
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There shall be not more than two openings in the pro-
scenium wall below the level of the auditorium floor, amd
not more than twoe openings other than the proscenium
opening, in the proscenium wall above the lovel of the audi-
torium {loor, except that in addition to the above openings
there may Le one opening to provide access through the
proseenium wall Lo the vrchestra pit,

Lach such vpening shall not exceed 21 square feet in arca
and shall be protected by a fire-resistive duor as spocified
in Ovder 5104, or equal.

Order 2523, P'roscenium Curtain,

Where a proscentum wall is required for the soporation
of a stage from an auditorium, the proscenium opening il
more than 60 feet in width shall be provided with a rigid
metal curtain conforming o the vegnulations contained in
Appendix P of the Building Code vecommendrd by the
National Board of Underwriters, Fifth Tdition, Devised
weprint, 1931 For a proscenium opening 60 feet o less in
width, a rigid metal curtain or a curtain of asbestes con-
forming to the following specifications, or of egnivalent
approved construction, shall be wsed.

Ashustos curtains shall be substantinllv woven of axbostos
fiber not less than 93 per cent pure, and shall welgh not
less than 214 pounds per square yvard. There shall b ineor-
porated into the yarn beforve weaving, cithor niciel metal,
nickle, brass or other metal or alloy, having net less
strength than these metals at temperatures up to 1700 de-
grees Fahrvenheit and no lvss resistance to corrosion at
ordinary temperatnres. All seams shall Le vertical. shall Le
lapped not less than one mch and shall he sewed in two
rows with not less than §'; inch pure asbestos twine, At the
top and bettem of the cartain a 214 ineh (or Inrger) sleel
pipe shall be placed and shall be sceurely fastened in, and
covered by, the curtain. The curtain shall overiap the pro-
scenium wall not less than 12 inches at each side zud at the
top, and shall be guided at cach side by metainc loops or
rings sliding on a 33 inch steel cable or No. ¢ .S, standard
guage wire,

In addition to any decoration, the curtain shall be painted
on both sides with a mineral paint having a silicate of soda
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binder, which will completely fill the cloth. Filler paint
shall have vot less than 1 parls of casein in such 10 parts
of silicate of soda. The paint shall be well Lrushed into the
cloth so that no light or smoke can come through.

For curtains of any Lvpe, the connections belween cur-
tain and wall shall be made as nearly smoke-proofl as pos-
siblo. Smoke grooves or pockets shall be of structural stecl
shapes and plates not less than 14 i:l(-.l"i thick. These
grooves or pockets shall be not less than 11 inches deep and
6 inches wide and shall be set back {from the face of the
arch at least 6 inches. They shall extend from the stage
floor to a point 3 feet aliove the top of the raised ‘curtam,
and shall be sceurely bolted o the proscenium wall.

Provision shall be nade to prevenl the curtain from leav-
ing or binding on the guides under any eonditions. Appro-
priate limit chains shall be provided to stop the downward
travel of the top of the curtain at & iine not fess than 12
inches above the top of the proscenium opening. No part of
a curtain, nor any of the curtain guides, or equipment, sh?all
be supported by, or fuslencd to, any combustible material.

The hoisting apparatus fur the curtain shall be designed
with a factor of safety of & or more.

Besides the regular operating mechanism, theve shall be
an emergency device which will allow the cm-tain. to drop
by gravity. The device shall be so avranged that it can be
easily operated by hand ivom cach side of the_ stage’ and
from the fly galleries, and also that its eperation will he
controlled by 135 degree fusible luks, or other approved
heat release deviees, placed on cach side of the stage, and
when thus vperated the curtain shall descond at its no®mal

rate of speed.

The curtain and its operating mechanism shall be'so d‘e-
signed and constructed at all points._ whether spemﬁcahy
mentioned or not, as to form an eRicient and reliable bflr—
yier against fire and smoke, according to the hest practice.

Detailed plans and specifications fu_r all curtainsfanfi t‘hs.:ir
operating mcchanism shall be submitted to the Industrial
Commission for approval before installation.
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Order 5524, Automatic Smoke Qutlet,

Where a firoprool proscenium eurtain is required, or
provided, the stage shall be provided with one or more auto-
matic smoke outlets, constructed of metal oy other incom-
bustible materizl, placed near the center and above the
highest partl of the stage, and having a combined area equal
to not less than 8 per cent of the area of the stage iloor.
Vertical louver epenings shall be placed not less than 3 feet
above the roof and shall be not less than twice the area of
thie shaft. The smoke outlet shall be designed and con-
structed so as to open by gravity, and so as to effectively
overcome the effects of neglect, rust, divt, {rost, snow, heat,
twisting, or warping 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 elose to each stage
door. Fusible Iinks, or other approved heat release devices,
shall be inserted in each cord near the outleis.

Order 55235, Stage Vestibuies,

All entrances {o the stage shall be vestibuied in such man-
ner as fo protect the curtain, scenery, and auditorium from
drafts of air,

Order 35268, Fooliizht Trough,
The fontlight trough shall he made of, or lined with,
incombustible material.

Order 5527, Fireproof Puint,

All stage scenory, properties, curtains, and decorations
made of combustivle marevial, and al woodwork in or about
the stage, shaill be efectively flame-proofed.

Order 5528, Sfage Accessory Rooms,

All dressing rooms, property rooms, and other storage
or workrooms shall be built of incombustible material
throughout, and shall be separated from the stage by a
special oceupancy separation as specified in Qrder 5108.

No dressing room or employes’ room shall be placed more
than one story below the grade line, and no dressing room
shill be placed above or below the auditorium unless sepa-
rated therefrom hy a speeial occupancy separation as speei-
fied in Order 5108.
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Order 5529. Boiler and Furnace Rooms,

Every boiler or furnace room, including breeching and
fuel room, shall be enclosed with a speeial occupancy sepa-
yation as specified in Order 5108, except that in the case of
an assembly hall accommodating not more than 300 persons
an ordinavy occupancy separation as specified in Order
5108 may be used.

Gas fired appliances used for heating water shall be
located in a builer or furnace room. -

Order 5530, Lights and Lighting.

Flectric lights shall be usud for lighting where electric
current is available. No oil lamps or other open lights shall
be used in or about any stage containing scenery.

No gas lighting of any kind shall be used on any stage
containing scenery, nor in any property room, storage room,
scene dock, or fly gallery, except in localities where elec-
tricity is not available.

In all theaters and assembly linlls, 211 stairwavs, passage-
ways, and exit doors shall he properly lighted and shall
remain lighted throughout every pertormance or entertain-
ment and until the andience has tett the bdiding.

Order 5532, Sunitary Equipment.

1. Toilets and Urinals. Separate toilet rooms in connec-
tion with the auditorium shall be provided for males and
females. One water-closet shall be installed for each 200
females or fraction, and one water-cioset and one urinal
for each 300 males or fraction, assuming the audience to be
equally divided between males and females except that in
danece halls there shail be provided one water-closet for each
100 females or fraction, one water-closet for each 300 males
or fraction and one urinal for cach 150 males or fraction.

Where stimulating drinks, such as hecr, wines and other
aleoholic beverages, are served for consumption on the
preinises, there shail be provided one water-closet for every
10 females, or fraction, one water-closet for every 150
males, or fraction, and one urinal for every 30 males, or
fraction: except that wheve the capacity iu such places ex-
ceeds 300 .persons, the ratio of the number of fixtures to
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the number of persons accommodated in excess of 500 need
be only one-half of the above.

Tliere shall be separate water-closets provided for males
and females in connection with the stage of every theater
and assembly hall which is equipped for the showing of
stage productions.

' In theaters where motion picture machines ave run con-
tinuously for a period of more than 2 hours without at least
10 minutes intermission for the motion picture machine
operator for cach 2 hour period, toilets shall Le provided in
direct connection with the motion piciure booth.

For general toilet room requirements see Orders 5250
to 5264, inclusive.

2. Drinking Water. Separate drinking fountains of a
type approved by the State Doard ot Health shall be pro-
vided for the stage and auditorium where water supply is
available. Drinking fountains shall not be placed in toilet
rooms.

. 8. Washing TFacilities. Washbowls ghail be provided in
connection with toilet rooms, one for every two ciosets and
urinals, or fraection.

Order 5533. Standpipes.

Where proper water supply is avaiiable, at least one first
aid standpipe, as specified in Ovder 5121, shall be provided
onn the stage of every theater and assembly hall where a
fire curtain is required. Iach hose ghall be not more than
75 feet long, and where such hose will not reach every part
of the stage section additional hose connections zmci hose,
or additional standpipes, shall be provided.

Order 5534. Fire Extinguishers,

Standard fire extinguishers of an appropriate type as
specified in Qrder 5122 shall Lo provided for all theaters
and assembly halls as follows:

Two on stage, if scenery is usew.

One on stage, if no scenery is used.

One in motion picture booth, o in ticket office if theve
is no booth.

One in dressing room scction.

Extinguishers shali Le preperly exposed to view and
always accessible,
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Order 5535. Autematie Sprinklers.

In every theater and assembly hall where a proscenium
curtain is rvequired, approved awtomatic sprinklers, as spe-
cified in Order 5123, shall be provided under the stage,
under the stage roof, and in the dressing rooms, but not in
the automatic smoke outlet.

Order 3540. Motion Picture Machine Booths, General.

Every motion picture machine using nitro-cellulose film,
together with all auxiliary and associated equipment, shall
he enclosed in a booth so arranged as to permit the oper-
ator to wallkk frcely on either side and in bhack of the
machine, Al least 48 square feet in area shall be provided
for one machine, and 24 square feet additional for each
tachine over one. The ceiling height shall be not less than
7 feet.

Order 5511. Construction of Booth,

The floor of each motion picture booth shall be con-
structed of masonry or reinforeed concrete, or shall be cov-
ered with not less than 2 inches of fire-resisiive material.
The walls and ceiling shall be not less than two-hour five-
resistive consiruction as speecified in Ovder 5105.

Order 5542, Doors,

The door to the boolh shall be not larger than necessary
forr the safe and proper use and maintenance of the booth
and eguipment, but in no case shall its dimensions he
smaller than 2 feut by 5 feet or larger than 3 feet by 7 fect.
The top of the door shall be not less than 12 inches below
the ceiling of the bhooth.

The door shall be a tight-fitting self-closing fire door as
specified in Order 5109, shall open outwardly, and shall not
be equipped with any latch.

Order 5513. Openings.

Two openings for each motion picture machine may be
provided. The one for the operator’s view shall not be
larger than 200 squave inches and the one for projection
not larger than 320 square inches. Whevre separate stereop-
ticon. apot, or fleodlight machines are installed, not more
than one opening shall be provided for each such machine
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for both the operator's view and the projection of light.
All such openings shall be as sinall as practicable,

Fach opening shall be provided with an approved gravity
shutter set into guides not less than one inch at sides and
bottom, and overlapping the top of the opening by at ieast
one inch when closed. Shutters shail be not less than No.
10 U.S. Standard gauge irvon or equivalent, arranged to
meve frecly in guides of like material and thickness bolted
to the wall. Each shutter shall be suspended Ly a cord, and
shall e so arranged that closing is by gravity action. A
fusible link shall be provided in the cord over each shutter.
A link shall also be provided overr each magazine, which
on operating will close all shutters. A manual release shall
be provided near each exit door by which all shutters ean
he closed simultaneously. Shutters shall not be blocked
open nor held epen in any manner except by the harness of
cords and links as herein described.

Order 5544, Venltilation of Booths.

Every booth or room housing projection, sound or any
vther cquipment which vitiates good air conditions or rve-
quires the attention of an attendant shall be ventilated as
required by Ovder 5343 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 exeeed 72 square inches in area, nor be more than
3 inches above the floor. They shall be equipped with auto-
matic shutters as described for projection openings.

Order 5515, Relief Outlets,

Every booth or room housing projection, sound or other
equipmen! which constitutes a fire, smoke, explosion or
fuming hazard shall be equipped with one or more gravity
cutlets extending upward from the ceiling through the roof.
The net arvea of such gravity relief outlets shall be equal to
one per cent of the room or booth floor area, bhut not less
than 12 iuches in diameter. Such outlets shall be con-
siructed as sheet metal ducts having double walls with 14
inche 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 occu-
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pancy, approved masonry flues as specified for chimneys,
Order 5210, shall be used. The veliel outlets shall be
equipped, at the hooth or rocm outlets, with a gravity
shutter which will open automatically under excessive heat
conditions. The antomatic shutter shall normaily be tightly
closed where mechanical exhaust ventilation is required in
the same room.

Order 5516, Electric Wiring.

Al lights and electric wiring, also motors, arc lamps,
vheostats, and associated eleetrical equipment shall conforra
in type and arrvangement to the requirements of the Wis-
consin State Electrical Code.

Order 5547. Motion Picture Machine,

Every projection machine shall be securely fastened to
the floor, and together with sound head aud other associ-
ated equipment, shall be of safe design. No part of the film
shall be outside of a tight metal inclosure during projection,
and the feed and take-up reels shall have rivetted, flanged,
or welded joints. A shutter shall be placed in front of the
condenser, arranged so as to he closed except when held
open by the operator, or by somc mechanical device which
will assure immediate closure when operaiion of the
machine is stopped. :

Order 5348, Fire Protection in Booth; Care and Use of Film.

All shelves, furniture and fixtures shall be incambustible.
o combustible material shall be permitted to be within
such booth, except films and film cement not exceeding one
pint. Smoking is prohibited. Heating equipment in booths
shall be limited to steam, warm air. hot water ov elegtric
convection heaters with low surface temperature eloments.
Badiators shall be protected by 14 inch mesh screcn with
the top sloped at least 45 degrees to the hovizontal.

Films not in process of rewinding, examination or pro-
jeetion shall be kept in metal containers. Up to 40 pounds
of fiim may be kept in the projection Lhooth in Interstate
Commerce Commission shipping containers. ILxcess over
40 pounds shall be kept in an approved film cabinet, but
the total quantity of film in any booth shall not execeed
125 pounds.
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tewinding in the projection booth is prohibited unless
done in an approved enclosed type rewind machine. Aun
approved can with s¢lf-closing hinged cover shall be pro-
vided tor scrap film.

Up to 125 pounds of film in addition to that permitted
in a projection booth, may be kept in containers as specified
above, providing this excess is in a rewind room of not less
than 80 square feet avea, and of the construction specified
in Orders 5541 and 5512, Such room shall have a vent of
at least 50 square inches arca extending upward to the out-
side of the building, with a clearance to combustible mate-
rial conforming to Order 5545. Furniture and heating shall
be as for the projection booth, and smoking is prohibited.

Note: Iin the foregoing order the weight of a 1004 foot roll of 35

millimeter filmn is assumed as § pounds.

Order 5349. Portable Booths.

Tivery portable booth used to confine the fire hazards of
a motion picturce machine shall be of approved design con-
forming to the requirements for permanent booths.

Every booth used for more than 3 consecutive perfoim-
ances in one location will be considered a permanent Looth.

Order 5530. Maintenance,
All theaters and assembly halls, and all paris thereof
shall be kept clean, sanitary and in good repair.
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Chapter 3

SCHOOLS AND OTHER PLACES OF INSTRUCTION
Order 5600. Scope.

The requirements of this chapter, Orders 5600 to 5619,
inclusive, shall apply to all public, parochial and privaie
schools, universities, colleges, academies, seminaries, libra-
ries, museums and art galleries; including all buildings or
parts of buildings used for the purpose of acquiring
knowledge,

Ozrder 5601, Maximum Height.

No building which accommudales pupils below senior or
junior high school grades shall Le more than 3 stories high,
nor shall the topmest floor level be more than 35 fect above
the grade at any oulside exit door.

No building which is used as a senior ov junior high
school shall be more than 1 stories hich, nor shall the top-
most foor level be more than 18 feet above the grade at
any cutside exit Joor,

Order 5602, Cluss of Construction.

Every building not more than one story in height may
be of firame consivuction as specified in Order 5103,

Every building whizh is more than one story, but not
movre ithan two stories in height, shall be of ordinary con-
struction as speciticd in Order 3102, or better, except as
provided in Ovder 5603,

Every building which is more than 2 stories in height
shall be of fire-resistive construction as specified in Ovder
5100, except that i a 3 stovy building ordinary construe-
tion, ag specified in Ovder 5102, may be used above the third
fioor level,

Order 5G03. 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
arez) on any floor, the first {loor shall be of at least two-

[T,

RS TP XY O

PEPPE TIPS R

SERU PO P

[N

s

= R

Pracrs oF INSTRUCTION. CHAPTER 8 149

hour fire-resistive eonstruction as specified in Order 5106
unless all of the stairways and corvidors throughout the
building, including stairs, walls, ceilings and floors, are of
at least two-hour fire-resistive constiruction as specified in
Orders 5104 to 5107 inchusive. In all other 2 story build-
ings, the bascment cciling shall be of one-hour fire-resistive
construction as specified in Order 5106, or better.

Order 5601. Subdivisions and Fire Stops,

Every huailding of this classification which is built in
conneciion with a builling of a lower grade of construe-
tion shall be scparated from such other building by walls
of four-hour fire-resistive construction as speeified in Order
5105, and all communicating openings shall be protected by
fire-vesistive doors as specified in Order 5109 or equal. If
such openings are used as a moeans of egress, they shall be
kept normadly open during the occupancy of the building.

Order 5605. Exposure and Courts.

Nou wall containing windows which light a class, study,
recitation or reading room shall be less than 30 feet away
from any oprosite building, structure or lot line, or oppo-
gite court wall; except that the distance Trom such opposite
court wall may be reduced to not less than 20 feet provided
light rays at an angle of 39 degrees are not thereby ob-
structed from entering the entire upper half of any such
window.

Order 5606. Number, Location and Type of Exits,

The number and locatlion of exits shall be such that, in
case any oxit or passageway is blocked at any point, some
other exit will still be accessible through public passage-
ways, from every room used by the public or by the oc-
cupants generally. Toxcept that in a high school, university,
coliege, libravy or muscum building, not more than 2 class
rooms of ordinary size (750 square fect) may be nlaced
between an exit and the end of the building, provided that
the exit dvors from such class rooms are not more than 10
feet beyond the exit. In a one-room building, only one exit
wiil be required.

In buildings of more than one story there shall be at
least 2 stairway exits, each leading directly out of doors.
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The remaining exits shall be cither such stairways or hori-
zontal exits as specified in Order 5119. Where such stair-
ways lead to the basement they shall be enclused below the
first floor as specified in Order 5113,

In buildings of more than 2 storics all stairways shall be
enclosed as specificd in Orders 5117-5118.

Fire ecscapes may only be uscd as exits [rom the tem-
porary end of incomplete or unit type buildings, as approved
in writing by the Industrial Commission. Such fire escapes
shall e of the “I3 type where more than 100 persons can
he accormnodated above the first fHoor.

Handrails shall be provided on both sides of all exit stairs
used by pupils.

Closets shall not be placed below staivways or siairway
landings.

Grder 5667. Total Width of Exits.

The total width of exits {rom any floor shall be not less
than the following rates, Lased on the total capacity of
such floor and of the floors alove:

Firve-resistive buaildings, 30 inches per 100 persons.

Ordinary or frame huildings, 19 inches per 109 persons.

Where permitted under Order 5606, standard iive escapes
may be uscd for not to exceed one-third of the above total
widths.

The capacity of a school building shall be established by
the actual number of iixed scats in rooms where such ave
uzed, or by the number of persons which may be aceom-
modated. (See QOvder 5611) The capacity of a library,
museunt, or art gallery shall be established on the basis of
100 square feet of total floor area of the building, exclusive
of stairwavs and elevators, to each person, except that for
library reading rocts this awea shall be reduced to 20 square
feet per person for the space so occupied.

Order 5608. Exit Doors.

Exit doors shall comply with the requirements of Order
51153, except that in clementary schools the width may be
reduced to 3 feet. The aggregate width of exit doors shall
be as required in Order 5607. No single door or leaf of a
double door shall be more than 42 inches wide.
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Order 5609, Passageways.

Gorridors and passageways shall be s 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 at
the floor line whenever the building is occupied.

The minimum unobstructed width of corridors and pas-
sageways which are used by the public or by the occupants
generally, shall be determined in the same manner as speci-
fied for stairways in Order 5607, but in no case shall this
width be less than 4 feet. Corridors and passageways serv-
ing as a means of egress shall be at least equal in combined
width to the required width of the stairways or passageways
leading to them.

Order 5610. Access to Atlic and Roof.

Every building more than one story in height shall have
permanent means of access to the roof and attic space from
inside {he building. Where a senitle opening is provided,
the opening shall be not less than 20 x 3¢ inches, with a
permanent enclosure for a stalvway orv ladder leading
thereto.

Order 5611, Floor Space and Height of Ceiline,

All elass and recitation rooms shall have o minimum floor
gpace of 18 square feet per person, Nuoms used onlty for
study purposes shall have a minimum {leor space of 15
square feet per person.

All rooms used for educational purpozes shall be not less
than 12 fect high in the clear. Toilet vooms, service rooms,
store rooms and similar spaces shall be not less than 8 feet
high in the clear.

wNote: The following are recommendol by the Depnriment of Public
Instruction:

(1) A standard class roam should bLe fromy 22 reet to 23 feet in
width and from 31 feet to 33 feet in lengil,

(™) Although the minimum sjuece betwern the first windeow and the
front blackboard is requited to be 4 fect, 2 8 fuot spies is recoms-
mended. This spare should bLe eft entireiy blapt

(3) Blackboards should be rot less than 24 inches akove the fleor
for even the amallest childroen; 304 to 24 incheg Is recommended for front
blackboards. Blackboards should not be higher than 4§ inches; 42 inches
is recommended.
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(4) Ample bulletin heard space the full width of the blackboards
shauld be provided in all roams and espemally in the kindergarien and
primary rooms. This is in addition to tack bourds over the hlackhoards,

Nate on Windows: For window requirements see the School Ligiting
Mode fssued by the Industrial Comnrnission.

Order 5612. Basement Iooms,

No class, recitation, study, laboratory, domestic science
or library room shall have its floor more than 2 feet below
the adjoining grade. Industrial arts rcoms, shops, toilet
rooms and other rooms usced by pupils (not including play
rooms) shali have floors not more than 4 feet below grade.
The walls and floor where exposed to soil shall be water-
proof and damp-proef.

Order 5613. Assembly RReoms,

A room which seats, or which can accommodate, 100 or
more persons shall conform to the requirements of Chapter
7 (Theaters and Assombly Halls) of this code except that
the minimum width of any exit doorway used exclusively
by elementary school childven may be 3 feet; but In any
case the aguvogate widih of such doorways shall be in
accordance with Chapter 7.

Order 5611, Seats, Dexlis and Aisles.

Seate, chairs and desks in elass, recitation, or study rooms
seating more than 30 porsons shall be securely fastened to
the floor; or seats shail be fastened together in groips of 4
or more, or in oroups of 2 scats and 2 desks. Ixcept that
this reguirement shall not apply to desks and chairs usrfd
by teachers, or to chairs, iables and equipment used in
kindergarten rooms.

Class, vecitation and study rooms shall have aisles along
all walls.

In elementary school rooms, the intermediate aisles shall
he not less than 1% inches and the wall aisles not less than
30 inches in width.

In high school rooms, and in 2all other class, recitation

and stwdy rooms, the intermediate aisles shall be not Ies:%_

than 20 inches and wall aisles not less than 30 inches
in width.

e
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Where rooms are uscd for assembly purposes, seats and
aisles shall conform to the requivements of Orders 5513
2317 of this code.

Order 56135. Heating Plants,

In every building more than one story in height, all heat-
ing plants and fuel rooms shall be enclosed with not less
than four-hour fire-resistive construction as specified in
Orders 5105 and 5106. All openings shall be protected with
self-closing fire-resistive doors as specified in Order 5169,

In one story buildings all heating plants and fuel rooms
shall be enclosed with not less than two-hour fire-resisiive
construction as specifled in Orders 5105 and 3106, except
that this reguirement shall not apply to buildings where
jacketed stoves or school voom heaters arve permitted. Al
openings shall be protected by self-closing Arc-resistive
doors as specified in Order 5109.

Order 3616, Sanitary Equipment,

1. Toilets. School bruildings shall have the following toilet
cquipment : .

(a) In high schools, one water-closet for every 30
females or fraction.

Cne water-closet for every 60 males or fraction and
one urinal for every 30 males or fraction.

(L) In junior high and elementary schocls, one water-
closel for every 25 femules 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 in-
stalled in each story and basement, for each 6000 square
fcet of floor area, or fraction. Drinking fountaing shall not
be installed in ioilet rooms.

3. Washing Facilities. Lavatories shall be provided in
connection with toilet rooms in the ratio of one lavatory
for every two toilet fixtures (closets and urinals).

4. Closkrooms and Wardrobes. In every school building,
there shali be provision for the placing and storage of the
wraps of oceupants. Such provision shall cansist of ward-
robes, lockers, or cloakrooms, constructed and arranged in
a manner to insure and facilitate the ventilation and sanita-
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tion of contents. Ventilation shall conform to the provisions
of Order 5847 of the Heating, Ventilation and Air Condi-
tioning Code.

Kote: This prohibits the use of corriders, vestibules, cte., for CF‘)'HK{;
room purpuoses, unless venthlated lockers are provided, Open houoks &n
hangers will not be approved,

X ilati " i ntilati In

Note on Heating and Ventilatioa: For heating and v_cnu‘l.xtn._m'
sctivesis, Hbraries, ote, seo the ileating Ventilution and Air L?t\dltlﬂn—
ing Code issued by the lndustrial Cotnniscion, which code applies 10 ail
public huildings and places of crployment,

Order 5617, Artificial Lighting,

LEach class, study or recitation room of standard size (31
ta 33 feet tong by 22 to 23 fect wide) shall he equipped with
at lcast § artificial lighting nnits symmetrically spaced.

Where electrie service is available at leasi one cireuit of
15 amperes capacity (see Wisconsin State Electrical Code)
shall Be supplied to each standard room.

Note: Fur geaeral requiremeants which apsly to the natural and arti-
acial Lghting of scuools see the Schuol Lighting Code issued by the
Industrial Commigsion.

Order 5618, Fire Extinguishers.

In every building, standard five extinguishers, as speci-
ied in Order 5122, shall be provided in the proportion of
one extinguisher to cach 2300 square feet, or fraction, of
wor avea, but there shall be at least one fire extinguisher
on cach iloor including basement. In addition to the fire
extinguishers for general protection there shall be at Jeast
ene extinguisher of apprepriate typa and size in each ]:3_.b-
oratory, shop or other vocational room. Every fire extin-
cuisher shalt be pr minenlly exposed to view and always
aceessible,

Crder 5619, Fire Alarms.

Lvery building two stories or more in height shall be
provided with a proper alarm or gongs which can be op-
erated from any story, ineluding basement, and can .be
heard {hroughout the building, with the operating device
prominently located and d:stinetly marked. Such alarm
svstem shall be tested at least once a week.

T
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Chapter 9

APARTMENT BUILDINGS, HOTELS AND PLACES
OF DETENTION

Crder 53700. Scope,

The requirements of this chapter shail apply to all apart-
ment buildings, rooming houscs, hotels, dormitories, con-
vents, hospitals, asylums, jails and other places of abode
or detention.

Ey Place of Abode is meant a huilding, or part of a huild-
lug, such &s an apartment building, rooming house, hotel,
dormitory, convent, hospital, as follows:

(1} Occupied as the vesidence of 3 or more families
living indepondently, or occupied by 2 such familics and
also used for business purposes, or

(2) Occupied for sleeping or lodging purposes by 3 or
mare persons not members of the same family.

By Place of Detention is meant a huilding, or part of &
building, uzed as a place of aboede and wherein persons are
Toreibiy confined, such as asvlums and jails,

Nute: The attorney general has ruied that all persons commiited to
an insane asyvivw by court order coms within the meaning of the words
“fare.bly contined”. Also that the words “foreibly confined” apply to all
persons coniined without their cunsent.

Qrder 3701, Class of Construction,
All places of abode which are more than 3 stories in

hoight shall be of fire-vesistive construction as specified in
Order 5100.

All 3 story places of abode, other than hospitals and
places of detention, shall be at least of ordinary construc-
tion as specified in Order 5102, except that a 3 story apart-
ment building which will accommodate not more than one
family on each floor and a 3 story hotel or rooming house
which will accommodate not more than 6 persons on each
floor may be of frame construction as specified in Order
5103, except as provided in Order 53702,
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All places of detention and all hospitals of 5 or more
stories shall be of fire-resistive construction as specified in
Order 5100.

Order 5702. First Floor Fire-Resistive.

In 3 story buiidings, except those hiaving not more than
one family on each floor, the fivst loor and its support§ shall
he of not Jess than ithree-hour fire-resislive construction as
specificd in Order 3106; except that in a 8 story apartmpn’c
house which will accommodate not move than 4 families,
or a 3 story hotel or reoming house which, will aceommodate
not more than 30 persous, above the firat story, the base-
ment ceiling shall be of not less than onc-nour fire-resistive
construction as specified in Order 5106 or shali be protected
by automatic sprinklers as specified in Order 5123, Spaces
between floor ioists, helow o1 above stud purtitions where
the studs extend through one or me:w stovics, shall be
fire-stopped.

Order 3703. Garage and Business Separation,

In every building in whick a lower stery is used for
gavage purposes, the ceiling over the gursge shall be_ of un-
pierced four-hour fire-resistive consbinction as specified in
Order 5106. Stairways from garages leading te the upper
stories shall be separated from the garape area with walls
of four-hour fire-resistive constructinn as specified in Order
5105, with openings protected as specificd for special occu-
pancy separation, Order 5108 (Z).

In a building more than 2 stories in hoight wheve the
lower story is used for business purposes, other than the
hazards listed in Chapter 10 of this eade, the coiling over
the lower story shall be of not less than one-hour fire-
resistive construction as speeified in Ovder 5106,

Order 5704, Corridor and Dividing Purtilions.

All 8 story places of abode which have move than one
apartment or 8 rocoms on any floor, shall have the public
passageways enclosed with partiticis of not less than onﬁ-
hour fire-resistive construction as specified in Order 5105.
1f there is more than one apariment on any fleor, such
apartments shall be separated by such partitions. If there
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are more than & vrooms on any floor, they shall be di-
vided by such partitions into groups of not more than 8
rooms each.

Doors in such corrvidor partitions may be solid slab doors,
144 inches in thickness, and need not be self-clesing.

Order 57035, Court Walls,

The walls of courts and similar interior shafts for light
and air shall be of not less than three-hour fire-resistive
construction as specified in Order 51035, except that when
the building is permitted to be of ordinary construe-
tion, the court walls may bhe of onc-hour fire-resistive
construction.

Order 5706, Yards.

Behind every apartment house, the vear 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 the sky. The width of the yard behind a 2 story
building shall be either:

(1) At least 5 feet of unobstructed width; or

(2) At least 10 feet from the rear lot line to the build-
ing line, of which at least 3 feet shall be unobstructed, and
the remainder may be occupied by an open (or screened)
porch.

For apartment houses of more than 2 stories, the un-
obstructed width of the entire yard shall be increased one
foot for each additional story, except in the case of
corner lots.

No apartment house shall be placed behind any other
building unless there is at least 50 feet between the
buildings.

Order 5707, Number, Location and Type of Exits.

There shall be at least 2 exits accessible from each room
or apartment by means of stairways, ramps o1 horizontal
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 stiil be accessible through public pas-
sageways from every room or apartment, except that in fire
resistive buildings a total area of not more than 1200 square
feet may be placed between an exit and the end of the
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building, #nd except in 2 story puildings where there are
not more than 2 apartments on the second floor, one exit
may be through ihe adjoining apartment provided a con-
necting door containing a glass panel is provided in the
partition separaling the 2 apariments. The lock or locks
on stch deors shall be of a type which ean be unlocked from
cither side without the use of a key.

Exits shail be distributed so that the entrance to each
yoom or apaiiment will he not more than 50 feet distant
from an exit. measuring along public passageways, ifin a
building of uon-fire-resistive construction, or 75 feet in a
fire-resistive buiiding.

At least one-haif of the vequired exits, in buildings of
more than one story, shall be stairways as specified in Order
5116, The remaining exits shall be either 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 against blank walls. Lvery Luilding which ace-
commodates more than one family, or 8 persons, above the
second story shall have at least 2 stairways.

Apartment huildings 3 stories or less in height whose
floors and supperting members are of not less than two-
hour fire-resistive consteuction, as specified in Order 5106,
and which have & plan so grranged that not more than 2
gccupancies on any fioor make use of a common stairway,
may be constructed with one commaon stairway as a single
exit, provided the walls between ocecupancies and those en-
closing the stuirway ave of two-hour five-resistive construc-
tion as specified in Order 5105, In this case the stairways
must be of not less than two-hour fire-resistive construe-
tion, must lead divectly to the outside and have all interiov
openings protected hy approved fire-resistive doors as

specified in Ordszy 5109,

Order 5708, Agpresate Width of Exits,

The aggregate width of exits shall be as provided for in
Order 5404,
Order 57069, Exit Doors.

Fxit doors shall be as specified in Order 5115; excepl
that a door which is used by not more than 6 families, or
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4u persons, shall be not less than 8 feet wide and shall not
be required to open outward.

Ovder 5710. Passageways,

Every public pussageway leading from an exit shall be
at lu_ast as wide as the required width of such exit. Every
pl}bh(: passageway leading to an exit shall be at least 3 feet
wide. The vequired swidth shall be kept clear and unob-
structed at all times,

Ovder 5711, Lighting of Exits.

. Ig every building which accommodates more than 4
families, or 30 persong, and In every bullding which accora-
modates transients, the public passageways and stairways
and exit doors shall be illuminated from one hour after sun-
set to one hour before sunrise. This illumiration shail in-
clude lights at all intersections of passageways, at all exits,
a‘nd at the head, foot and landing of every stairway. The
lights at emergency exit doors shall be red lights and shall
be accompanied by a sign beaving the words “exit” or “out”
in plain letters. ’

Order 3712, Enclosure of Stairways and Shafts,

1. In 3 story buildings all stairways shall be enclosed
as provided in Orders 5117 or 5118, with one-hour fire-
resisiive partitions, as specified in Order 51035, or better,
unless the huilding is cither of fire-resistive construction
or equipped throughout with automatic sprinklers. The
doors mayv be omitted in the stories above the bassment in
one stairway enclosure. In all 3 story buildings accommo-
dating more than 2 families, or 15 persons, above the Arst
story, all basement stairwayvs shall be enclosed with two-
hiour fire-resistive partitions as specified in Order 5105.

In buildings more than 3 stories in height, all stairways
shall be enclosed with two-hour fire-resistive partitions, as
specified in Order 5105; except that one stairway may be
unenclosed in the first and second stories, provided such
stairway dees not lead to the basement.

In all buildings more than 2 stories in height in which
the first story is used for business purposes, at least one
stairway shall be enclosed in the first story with an un-
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pierced wall of two-hour fire-resistive construction, as speci-
fied in Order 5105, and such stairway shall not connect with
the basement.

2, Every elevator shaftway, dumbwaiter shaftway,
clothes chute, waste paper chiute, pipe shafts and other
similar vertical shafts in buildings more than 2 stories in
height shall be enclosed with two-hour fire-resistive parti-
tions, as described in Order 5193, except that for 3 story
buildings, onc-hour fire-resistive partitions may be used
where the enclosure does not pass through a business por-
tion. In all cases the basement enclosure shall be of not less
than four-hour fire-resistive construction.

Order 5713. Toilet Rooms.

Every apartment shall have a water-closet in a bathroom
or separate compariment; except that where there are
apartments consisting of not more than 3 rooms, there shall
Le at least one water-closet for every 2 such apartments.
All other buildings in this classification shall have at least
one water-closet for every 13 rooms or fraction thercof.

Pooms with private water-closets shall not be considered
in countirg either the number of rooms or the number of
fixtures.

Water-closets and urinals, and the pipes connected there-
with, shall be protected against freezing as provided in
Order 5261.

Order 5714. Washing Facilities,

In every building of this classiiication where water sup-
ply is available o1 can be made available, there shall he at
least one sink or wash bowl in connection with each toilet
fixture. In apariment houses there shall be such a sink or
wash bowl in each apartment.

Order 5715. Repairs,

Every building of this classification, and &ll parts theref)f,
shall be kept in good repair and the roof shali be main-
tained to prevent leakage. All rainwater shall be so drained
and conveyed thovefrom to prevent dampness in the walls
and ceilings.

U
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Order 5716, Cleanliness.

Ivery building shall be kept clean, and shall also be kept
free from any accumulation of dirt, filtli, rubbish, garbage,
or other matter in or on the same or in the yards, courts,
passages, areas or alleys connected with or belonging to
the same.

Order 5717, Size of 1looms.

Every sleeping rooimn shall be of sufficient size to afford at
least 400 cubic feet of air space for each cccupant over 12
yvears of aze, and 200 cubic feet for cach ovceupant under
12 yvears, execept that & minimum of 150 cubic feet may he
providad for infants in hospital nurserics, No greater num-
ber of ocecupants than the number thus cstablished, shall
be permitted in any such room.

Order 5718, Basement Rooms,

No living or sleeping room shall have its floor level below
the adjoining vard, court, alley or street grade.

No rooms wherein persons are forcibly confinad shall be
located In a baseient,

Order 3714, Windows,

The outside windows in every sleeping or living room
shall have a total sash ares of at least one-tenth of the floor
arca of the room, but not less than 12 square feet. The top
of at least one such window shall be not less than 614 feet
above the floor, aud the upper half thereof shall be made
20 23 to open the full widti.

Order 5720. Isclalion of Fire Hazards.

All boiler and furnace rooms, including fuel rooms and
breeching, all laundvies, drying rooms, carpenter shops,
paint shiops, and olher harardous work rooms and storage
rooms in all buildings accommodating trausients, and in
hospitals, asylums and other places of detention, shall be
enclosed with a four-hour fire-resistive enclosure as speci-
fied in Orders 5105 and 5106. All openings shall be pro-
tected by self-closing fire-resistive doors as specified in
Order 5109.
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In all other buildings under this clussiﬁc_at{on, stslcn
roonig shall be enclosed with two-hour fire-resistive enclo-
surcs as specified in Ovders 5105 and 5106, or betler,

Order 53721, Fire Protection Equipment. .

1. Standard frst-aid standpipes shall bfe provided in
every building which is more than 2 stories hlg:]') and aceom-
medates 20 o mere transients, and in all hospitals, asylums
and other places of detention.

9ty the above buildings where adequate '\.\’ater supply
is noL availabie, and in buildings accommuodating ]t‘s-s thun
94 tronsients where fivst-aid standpipes are not provided, a
standard five extinguisher shall be placed on ecach fooyr ai
the head of each stairway and at each elevator or group of
elevators.

Order 3722, Fire Alarm.

In every building which accommodates 20 or more tran-
sients. Llu:ro shall be o proper alarm or gongs which can he
wed Trom iy story and can be heard throughout the

OpeY ‘ 10 ! ¢
. Iovery such alarm system shalt be tested at least

buildis
once evely weelk.
Order 3723, Scullle.
N e Ayiels

Fvery building more than one story n height which
accommodates more than 4 families, or 30 persons, sh?lil
have a permanent means of access to the rooi fr_om the in-
side, The openiug shall be not less than 20 x 30 inches e}hrl
fherve shail be a permanent ladder or stairway leading
therite.

Order 53721, Directions for Escape. .
In cvery room liable to be used by transients. a llOtll‘:Q
shall be éonspicuously posted giving complete and plain
directions for reaching at least two exits. '
In addition to this, a ved exit light shall be provided over
each exit on every floor.
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Chapter 19
HAZARDOUS OCCUPANCIES

Order 5750, Garages.

1. Definitions.

A gayrage is a huilding, or part of a building, which ac-
commudates or houscs self-propelled vehicles. For the pur-
pose of this cede the term vehicle inciudes land, air and
water vehicles.

A private garage is one used in connection with a private
residence for the purpose of housing self-propelled vehicles
ownerd by the occupant of the residence and used only for
personal or family service.

2. Construction Requirements,

(a) All gavages, except private garages, which are
more than 500 squale feet in area shail have walls and roof
ol ovdinary construction, as specified in Orvder 5102, or
hitter, andd all floors of vehicle storage rooms, salesrooms,
and vepair shops shall be of not less than four-hour fire-
resiztive eonstruction, as specified in Qrder 5106.

Lacoptians:
1y A parige not more than one story in height and 2,000 square
fret in area may have walls and roof of frame construction if located
Al l#ast 1wo feet from any other buliding or boundary line bLelweon
CHMELT R
e l({:) .J‘ hangar for the sturage of not rmore than ors airplane or a
Bout honse for the storags of 1ot more than one mator beat may be of
froowe construction if located at least 13 feet from any property line or
otheer building,

(1) All walls, or parts of walls, neaver than 5 feet to
a boundary line between premises or to any other building
shall be unpierced; all walls, or parts of walls, nearey than
10 fect, but not nearer than 5 feet, to a boundary line le-
fween premiscs or to any other building shall have all open-
ings therein protected by means of fire-resistive doors and
windows as specified in Orders 5109 and 5110.

. {e) Where a garage, other than a private garage, ‘s
built in connection with a building used for other purposes,
it shall be separated therefrom by means of unpierced four-
hour five-resistive walls, as specified in Order 5103, and un-
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pierced four-hour fire-resistive tloors above and below as
specitied in Order 5106, Stalrways from garages leading to
upper stovies shall be separated from the garage arca with
walls ol four-hour fire-resistive construction as specified i
Order 5105, with openings protected as specified [or special
occupancy separation, Order 5108(2).
Exceptlon: Where a fire station is Incorporats

similar community building, connecting docr openingy w
if protected swith fre-resistive doors as speclficd n Drder

@ witidin o municipal or
i1l be permitied
Sinu.

(d) Where a garage which is less than 50 syuare feet
in avea is built in connection with a puhlic building or place
of employment under this code, the garage shall have walls
and ceiling of not less than one-hour fire-resistive construc-
tion as specified in Orders 5105 and 5108, and the openings
to adjoining parts of the building shall be protected by
means of fire-resistive doors ag specified in Order 5109,

3 Fire Protection. Boilers, furnaces and all open flame
equipment within garages shall be erfectively separated
from other areas by not less than twn-hour fire-resistive
walls, floors and ceilings as specifiad in Orders 5105 and
5106. Such enclosures in basements shall have no openings
into other basement aveas. All staivways ieading to such
basement enclosures from the first floovr shall be enclosed
on the first floor with not less than twe-hour fre-resistive
construction as specified in Orders 5105 and 5146, and the
opening thereto protected with g fire-rosistive door as spe-
cified in Order 5109.

4. Floor Pits. There shall be no pits or othey depressions
in the floor of any garage area, except that this requirement
shall not apply to the shallow depressions formed to secure
floor drainage, notr to catch basins jnstalled in compliance
with the provisions of the Phombing Crde issued by the
State Board of Health, nor to tioor openings for access to
regular basements.

Note: This will permit service openings in the floors of garage
service stations provided that the =reas below crr be wlursed as e

nasements and are ventilated in gecordance with the requirem-nts of
the Heatlng, Ventilation and Alr Conditioning Code,

Order 5751. Filling Stations; Ruildings and Structures.

1. Definitions.
(2) By filling station is meant one or more pumps,

tanks, and other pieces of equipment used in the storage

5 or
utatr
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and dispensing of liquid fuels and arranged for the sale of
such liquid fuels to the public.

(b) By dispensing area is meant any area within 15
feet of any pump or other dispensing equipment.

_(c) By basement or open space under a fioor or dis-
pensing area is meant any space that does not have an out-
let at its lowest level, at or above grade,

2. Construction,

(a) Al buildings having a service space of more than
500 square feet in area designed to accommodate motor-
driven vehicles, and all other buildings erected within 15
feet of the dispensing equipment shall be of ordinary con-
siruction, as specified in Qrder 5102, or better, except where
canopies are provided over the dispensing cquipment, such
canopies shall be of incombustible construction throughout.
No pumps or vther 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 one story in height and
not exceeding 500 square feet in avea may be of frame con-
struction if located at least 15 [eet from dispensing equip-
ment and 16 feet from the boundary lines hetween premises
and from other buildings on the same premises.

(¢) Buildings more than 500 square feet in area used
as office buildings exclusively, or in counection with other
non-hazardeus occupancies may be of frame construction
if not more than one story in height and located at least 30
feet from boundary lines between premiscs, from: other
buildings on the same premises and from the dispensing
equipment.

(d) All walls, or parts of walls, in buildings under
(a) which are nearer than 5 feet to a boundary line between
premises or to any other building shall e unpierced; all
walls, or parts of walls nearer than 10 fect, but not nearer
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
Orders 5109 and 5110.

(¢) The main floor level of any Luilding erected within
15 feet of equipment used to dispunse liquid fuel shall not
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be below the level of the driveway or grade at such equip-
ment.

(f) There shail be no basement or other open space
ander the flonr of the dispensing area outside of the build-
ing. Theie shall be no hasement or other open space under
the floor of any filling stalion building, unless:

(1) The main floor level is at least 6 inches above
the driveway or grade at the dispensing equipment, and

{2) Theve is no outside door, window or other wall
opening to such under floor space, except fuel chutes or
other similar vertical openings 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) Tha floor and cenclosuie of the under floor space
iz of four-nour firc-resistive construction as specified in
Orders 5105 and 5106,

(4) The under floor space is effectively vented by
gravity means.

Note: For requiremnents apbiying to floor pits, see Order 5750

Order 57532, Automobije Tire or Battery Shops.

1. Anyv building, or pait of a building, in which tives are
pepuired ov fitted in vehicles shall be constructed, equipped
aud maintained as a garage uwnder Ovder 3750,

2. Any huilding or part of a building, in which electric
storage hattories are charged. repaired, or are installed in
vehicles shall be construected, equipped and maintained as a
garage under Order 5750.

e
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Appendix

QUALIFICATION AND INSPECTION REQUIREMENTS
FOR WELDING OPERATIONS AND CPERATORS

The state Luilding code provides that the Industrial
Commission siall determine necessary data, tests and other
evidenee required to prove the merits of materials, metlhods
of construction and devices used in the construction, altera-
tion and equipment of buildings or structures, and turiher,
in connection with welding, requires such work to be done
by skilled welders who must give satisfactory proof of their
skill and ability.

It conformunce with these provisions, the Tollowing regu-
lations are adopted and promulgated to apply to all welding
operations on buildings and structures coming within the
scope of the state building code,

1. General. Al vwelding operators employed as such in
exceuting work covered by the Wisconsin State Building
Code shall be previously gqualificd by tests as prescribed
herein. These qualification tests shall be performed under
the supervision of an approved testing laboratory or com-
mereia! testing cngineer who will certify to the Industrial
Commission that the operator has passed the prescribed
qualification tests,

The Incustrial Commission shall izsue, to any operator
who has successfully puassed the prescribed qualification
tests, & cortiticate beaving the operator’s name, address and
signatuve, and the record of the extent of his successful
qualification testing, This certificate shall remain in forece
for cne vear provided the operator is engaged in welding
without an interruption of move than three consccutive
months’ dwration, in which latter case the certificate shall
antomatically hecome void. The rencwal of a certiticate
shalt be granted only upon successful completion of new
qualification tests.



162 APPENDIX

2. Operator Qualification. The procedure for qualification
of welding operators shall be as specified in Appendix D
of the Code for Arc and Gas Welding in Building Construe-
tion, latest edition, as publislied by the American Welding
Society. This consists essentially of tests for the making of
both grcove and fillet welds in four positions each. One
test is required for each position for fillet welds, and for
groave welds one test for each position in material up to
and including %3 inch thick shall be made in material
¥ inch thick, except that if the construction involves weld-
ing of material over 34 inch thick one test weld shall be
made for each such position in material of the maximum
thickness to be used, but need not exceed one inch in thick-
ness. If a test weld is made in the ma*-:imum or one inch
thickness, no test weld is necessary in the 34 inch thickness.

3. Inspection of Welding Operations. All welding shail
be subject to examination by a competent inspector ap-
proved by the Industrial Commission, who shall certify to
the Industrial Commission that all welding has been com-
pleted in accordance with the approved plans and speeifica-
tions and with the provision of the Wisconsin State Duild-
ing Code. The methods and procedures of sucit inspection
zhall be in accordance with the provisions of Section 5 of
the Code for Arc and Gas Welding in Building Coenstiue-
tion, latest edition, as published by the American Welding
Society.

Juue ®, 1415,
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BY ORDER NUMBERS

Acotustical materials, 65101.
Alsles,
Factorles, office buildings, ete., 5407, 5411
General requirements, 5221,
Schooly, libraries, museums, ete., 5608, 5614.
Theaters, assembly halls, etc 5514, 5515 §516.
Additions 1o bulldings, 500D,
Alteys,
Definition of, 5114,
Shown on plans, 5014,
Alterations in bulldings, 5001,
Apartment buildings, hotel=, places of detentlon, ete
Automatic sprmklere £702, 5123,
Bugement rocma, 5718
Boiler and furnace rooms, enclosure, 5720,
Business separation, 5703,
Chirnneys, 5210,
Cieanliness, 716
Conatruetion, class of, 5701, 5702, 5705,
Corridor and dividing partitions, 5704.
Ceurt walls, class of construction, 5705.
Directions for ¢scape. 5724,
Exit doors, 5709, 5115,
Exits, number, location and type, 5707, 5221.
Exits. total width required, 5708.
Fire alarm, 6722,
Fire escapes, 5707, 5100,
Fire ettmgu-‘:h»’!‘a 5721, 53129,
Fire-rosistiva construction, where require?, 5791
First floor fite-rerist LT0E
Frame construction, when pn‘-'rmltted 5701.
Garage on irst floor. separation, 5703,
Height, limitations on, 5701,
Isolation of fire hazards, 5720
Lighting of ecxits, 5711
Ordinary construetion, whare roquired, 5701.
Passageways, 3710,

Place of detention, definition, 5700, Type of construction,

Pepairs, 5715,

Scuttie, 6723,

Size of rooms, 5717.

Size of windows, ete. 3719, 5202

Stairways and shaftwayas, 5707, 6712, 5116.

Standpipes, 6721, 5121,

Tollet raams, 5713, 52aN-5264.

Washing facilities, 5714,

Tardr and courts, 5708, 5204, 5205,
Approvni of plans and specifications, 5010,
Approval of materiais, methods and deviees, 5012,
Agbestos curtain, 5523,
Assemhly Halls, (See Theaters and Assembly Halls),
Aaviums, (8ce Apartment buildings).
Automatic sprinkiers,

Apartment buildings, 5702,

Factories, office bulldings, ete., 5401.

General requirements, 5123,

Theaters, assembly halls, ete., 5535,

Bacement, definition, 5113,
B#sement rqoomas,
Apartment bunildir ngd, liotels, ete., S7IS.
Axsembly halls, 5503,
Tlacos of detention, 3714,
Schools and other places of construection, 5612,
Nattery serviee stations, 5753,
Bearing masenry walls and partitlons. constructinn, 5308
Bearing walls and partitions, wood, 5328,

B7TOI.
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Botler and furnpace roonis, isolation,

nrtment hul]ungs hotels, ete., S720.
tories, otlice and mercaniile bulldings, B4ls.
ages, 5730,

pitals, pinees of detention, «te., 5720,
Scohonls, places of instruction, Ha15.
heaters, assembiy halin, etc., 5529,
tooths:, motion picture machimes, H540-5549,
Bond, masonry walls 09, 531u, 5311, B3l2.
Hr:c'I'. genceral roegui unvuls G3uh.

Brick walls construction, 3309, 5310, 6311

DBuilriing unlts, hollow, g,e!:er“l —eqmnmentﬁ 5308, use In walls, 5309,

5810,
Tuilding, helght, b112
Buildiug materads, approval of, 5012
Builiing stone, naturnl and cnst firud,
Butiding:s covered by code, H000-5002,
Buildings not covuod by code, G003

Capneity of builiings,

I'atarics, otiics, mercantile buildings, rte., 405,
S hnols, other 1JJ oS ul (:un:.tru\.uun, a6uT, LRIL.
Sins posted, K418,

Theaters, wsesinbly hallg, ete, LI06

Cast icon construclion, 3330,

Cavity walls, 531%

Chanpge in dec uf hu.lr"u ga, §hlE

Cherniea] toilets, 5202,

Chiruneys, construction of, ete,

Musenry, (1N
Metal smokestocles, T217,
Trotectivn of, D210, 211,

Churches, (80 Theutera and Asserakly healis).

Conorete block, (sve Conlorsle masohry units, hollow).

Conecrete, plain, 53120,

Concrete, reinforead,
Allowahlc strese
Jeams, Irames o
Columna,
Curing. 1
Fautings, 5321,
Forms pnad shoving, 210
Aaterin 5314,
I'ropartiena, iving, ete., 5313,
Strengteh, SU15.
Wallsy and prers, L300

Cozerwe ?P m..-n!;r_\' 13 vits. hiallow,

6316, 5317, 6318,

le--ngtn i L340,
Tnit stres 3
Trae in Qe E A
Tae in non hg,lrm walls, dI10.

Construction, olusy of, restrictions, . _
Apartme nt 1»n|1r1 hrtels, ote., 5701-5705.
Assembly halla ki 3503
Guneral m-»n;. i buildings, F201.
Hospitals, f datention, eta, 5701-5705,
Bchools, places 'Jf instrustion, 5602, 3603,
Thenters, l.St"

Convents, (See \pd.ttw--nt puildings).

Caurts,
Apartment puildings, hotels, ete., 5705, 5T06.

Detinition of, 5ild. 5241,
:-;L_l cols, 605
s3e i1, ete., BI04
Ventilatio _nr',
Curcain walls, H3L0.

ters and Assembly halls).
i s reguirements, 520U
cers and & -embly hails).,

Dance halls, (See Theo
Design and supurvising
Tining rooms, (3 Uhe
Tiaors, ire-res RIny,
Ducts, proteciivh 01, ERIEN

Electrical work, 5220,
Ilevators, (8 alevator ecte), _
Llevator shafis, earlo~urcs, oiod, BLO1, 3408, 5520, ET1Z.

e

e e

e ER R

ey
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Evidenre of approval of plana, 5011,
Fxhibitinon hutlitings, (See Foctories).
Fxisting hum!mg-., 5000, 5001, EOG2.
Exit doors,
Apartment bumildings, holels, ele, 5700
Inetary, nlics: ‘.n-"] mereantile huxidmgﬁ 5404,
Fire o\.(\"pv . Bl2n,
Sehonls, pluces of Instruellon, ete., §R0S,
iralared, LIS,
Theaters, assembly halls, eote., 3510,
Exit lighrs,
Apartmcnt bullri:r.r\ hotels, cte, 5711,
Ifcctory, oflive and mered antile 'Inulid!.n
Clunernl re qwr'v tnents, ail huildings, &
Sr-hools, piaces of instrustion, ote., ‘56
Thinlers, pstembly halls, ete, 5511,
ty, .
Apartment buildings, hotels, ote, BIAT-5712
Fuetory, ollice and mer -: Wile buildings, 5402-5408.
(ieneral roquivemants, D11E-5129, 5221,
Horlzontal, 5115
an‘.lt:nn and maintenance, 5221,
]J)rl(‘"‘l of instruction, otc., §606-5609.

b S11A
Theiters, :ssembly halls, ete, 5507-H5I12.

Froctories, otire and mercantile buildhg‘s

Antormatie sprinklers, 5415,

Tiailer and furnancee rooms, !snl.‘mon 5413,

Canaecity, 5405

Sonstruction, height, area, 5401

Trrinkicg wi L EMIT (e 1275,

Enelosed c{.urw:.ys and \nfts, where reguirad, 5468,
L dnars 7

RELIZ X

[ . 'pa"nrttwﬁ 5403
T-"rrﬂ -1"n:u HERER
Flaor e
Flaar v
Fianr «n
fuiabting, 5111
No .«mo}cir' sl
Naurher of pers
resageways, u-iﬂ‘i'
Ti-sr roatns, 270N (nage 127),
Seyttls ta ronf. 5400,
Standnpinea, D4
’T‘uilut Teatn®, HATHEeE, 1o, 54130 2200 page 1240,
Mo |, 5 .
Tr.:p dao
VWnahing
Filtivgee spations, 5741,
Fire escapes,
Apartment bnildings, hotels, ete., 5707
Detoils of econstruction, 120,
Factories, ofice nnd mercantile buildings, 5403
Sehonls, places nf mctrnr'tmn eir. KGO6.
Theaters, assembiy halls, efe., 5308
IWidth of doors, 5120,
Fire exiinguishers, genoernl, 5722,
Fire-resistive construction. 5100,
Fire-resistive standards,
Taors, 3109,
Floor construction, K106,
Tteof coverings, 5107,
Sernetural members, 5104,
Walls and partitions, 5105,
Windows, 5110,
Fire stops in parvtitions, 5145, 5328, 5702,
First ttoor, defined, 51138
Fioer arca, maximum nermitted, B40L.
Flaor construction, tire-resistive, 51086,
Ftoor londs, 5300,
Flaor openings in factories, 5410,
Filoor nits In oarapes, 5750,

2, 5419,
<, stgns, 5418,

(paage 1250
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Iloor protectlion, 5216,

Flue linings, 5210.

Foundation loading, 5302,

Frame constructlon, 5103,
Turnace rooms, (Sve Bollers, ete.).

Garages, requirements for,
Apartments over, B703.
Assembly hali over, G605,
tofler and furiace room protectlon, 5750.
Class of construction, 5760.
Floor pits, 8750.
Ifotcl over, HY03.
Gag hHghts, 6210,
(GGas vents, 5218,
Glass block, 5111,
Grandstands, load, 5300,
Gymnasiums, (See Theaters and Assembly Halla).
Gypsum conercte, 5323,

Handrails, stairways and platforma, 5116,

Heating apparatus, protectlon of, 5413, 5529, 5615, 5720, 6750.

Icight of bulldings, limit of,

General requirements, 6201,

Bchools, GER,

Theaters and assembly halls, §503,

Where measured, b112
Hollow tile, (See Tile, hollow).
Horizontal exits, 5118, i
Hospitals, (See Apartment Bulldings, ete).
Hotels, {(See Aparrment Buildings},

interior enclered stairways, 5118,
Iron, cast, 53z7.
Iron, wrought, 532G,

Jalis. (8ce Apartment Duildings),

Laundrles, protection for, 5720,

Libraries, (See Schools),

Lighting, electrieily,
Apartment buildings, hotels, ete, 6711
Assembly halls, 5511, 6520,
Factories, oflice buildings, ete., 5411,
General requirement, zil buildings, 5220,
Schools, places of instruction, eic., 5609, LELT.
Theaters, 5311, 5530,
Toilet rooms, 5250,

Lighting, ¢il and gas, 5219,

Local regilations, 5004,

Lodpge hall, (See Assermnlly Hall),

Masonry, allowable stresses, [507.

Materizls, metheds and deviees, approval of, 5012,
Metal eurtain, where required, 5823,

MIll construction, 5101, X

Mortar, general reguirements, 5508,

Motion picture machines znd booths, 5540-5544.
Museums, (See Schools).

Non-bearing masonry walls, 53106,

Qecupnncey separations, 5108,
Office bulldingy, (See Factorlea;.
Oil lights, 8219,

Qrdinary construction, 5102,

Paint storage, 5413, 5720, .

YTranic hardware, exit doors, 5115, o
Parspet walls, construction and use, §313.
Pile foundation, 5202,

Pluce of abude, definition, 5700,

AL R e
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Place of detentiorn, definition, 5700.
Flana, npproval of, 5010,
Information on, 841i0.
Kept at puildlng. £013.
Submitted {n tripliczte, 5010,

Registered architects and engineers, 3200.
Reglsters, protection of, §216.

Repeirs to building, 5901,

PBoot coverings, fire-reslstive, 5107,

Roof loads, 5300.

Sanitatlon, general, 5250-5264.
Schools, libraries, mus=uins, ete.
Assémnbly Latls in, 5613
Razement roorng, 5612,
Bascment _stairy, enciosure, 5§06,
Builer and furnace rooins, enclesure, 5615,
Capacity, 5607, §6l1l.
Closets below stairways, L6ud,
Construction, clasa of, 3862,
Exit doors, 50608,
Exits, number. location and tyne, I6u6.
Exits, total swidth requlred, 5607,
Lxposures and courts, 5605, (Sea Scnonl Lighting Coded
Fire alarms, 5619,
IFire escapes, $606.
Fire extinguishers, 613,
First floor fire-resistive, 5602,
Floor spuce per person, 58kl
Handrails on stairs, 5606,
ight, maximum, 5801,
:izht of rooms, 561L
ing, 5609, 1617,
geways, 5608,
sanilary equipmont, 5616,
Scuttle, 810
Seats, desks an.d aislea, §614.
Size: of roowmy. 8il.
Stairways, (fud.
Subdivision for fire pre
gc}mrgl auiditoriving, (See The
cuiile,

spartment buillings, hotelz, ote, 5720
FPartories, of buildinms, zte, 5102,
Schouly, Hbraries, muscuims, ete, 44810,

Seats,
Schonls, ete., 5714,
Theaters, assembly halls, ¢tg, BS1G.
Septic toilets. 6202
Service stations, 5700, 5751,
Sidewall loads, §30).
Skating rinks, {See Theaters and Aszzs.mbly Halls),
Smoke pipes and Lreeching, 5212,
Smokeproof stair towers, B117.
Smoks stacks, metal, 5211,
Sprinklers, (Se¢ Autornatle sprinklers).
Stairwuys,
Apartment puildings, notels, e*o, 5707, 5712
Defnition, §116,
Factories, office buildings, etc, 5402, 5403 3404, 5408, 5116,
Fire escape, 5120,
General, 5116, 6117, 118,
Handrails, general requirement, 5116,
Interior enciosed, H118.
Risers and treads, general. 31186,
Schools, lihraries, ete., 5606, 5507,
SEmokeproof stalr trwey, 5117,
Theaters and asgembly halls, 5508, 5509,
Width, general requirements, 114,
Winders, 5116.
Standing room in theater and assembly halls, 55086,
Standplpes,
Apartment bulldings, hotels ete, BT2L
Facteries, ofice buildings, eta, 5414,
Fire department, B121.
Firat ald, 5121,
Theaters, assembly halls, ete., 5533,
Steam and hot water pipés, protegtion of, 5213,
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Stieal, structural,
Allowahble unit stresses,
Feams and girders, §324.

Cointmp bases anid anchor bolts, 5324,
¥rectinn, ! .
Miniean thirkness of material, 5524
Shnp puinting, L3240

Welding, H32t

“reel jeist constraction, 5320,

Ster] Roor construction, 5106,

Siecl, Toinforcing. K214, B4, $317, 531%, 5319, 5321, 322,

Stone masonry., 50od, G306

cte., (8ce Factories),

, numnber of, 5113,

ranges, e,
T nor proteetion, S216
Wall and geiling protection, 5217,

Sire definition of. 5114,
roan

5324,

Kty in coperate, L322,

Str i mmasenry, a0, L

sur in structural steel, 5324,
2t in wond, 5323,

Grruerurnl onlculations, 5010
Qtripeturad gypsorn, 53250,

Tavi tLE, fen Paatories, ete).

znd garages, etc., 5605,
irrs, 5835

2, D16,

apaney. 5503,

I osenent oo -
oo rooms, cuclosure, 5529,

Bailer and furna
hacity, hotil 5,

Ynus of construation, 550
Toecorntiong, BLi

Tnoeg<ing reoms, 5528, .
wh Lo fiiod vont shaft enclosures, 5526,

11

and iopation, HA0T.
e, ABLY,

R%
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: inpuishers, 5n04,
e praal cartdn
Pireproof paing, .
Foailigh trough, 5526, i
Syaape construciion, when permitted, 5502,
ped upplianees, location, 5529,
lim:r of, 5302, 5503
cpd rimpe, 5503, 2016
a1l o
fog ol
cnance, o . ~
Lireors and false openings, 5518,
0 .tiom picture machine booth, 5540-5549.
. goways, ete., 3d 5. 5516, HO17.
s curtain,
aepium wall, 69
e, 5H13. o e
nralian from other parts of building, 5503,
2. Outlet from stage, 5524,
x Ho2l

T

s

ntilation, automatie, 5il

ihers, BHLE.

L2702 Y A

Standpipes, G532,
oitel rooms, 8332,

Taitets and urinals, number, 5522

Wi g facilities, B332.

Thicknuvss of walla 5508, 5310, .;3_11.

Til, hollow, requiraments for, 53086.

Tile, hollow, wall construction, 5306, 5309, b5310.
pimber construction, 5028,

Fire shops, BI52.

INDEX

Tollet rooms,
Apartment buildings, hotels, ete., 5713,
Cieanliness, ete., b264.
Compartment doors, 5258,
“nelostre of fAxtures, K269,
retoriex, office buildings, ote, 5112, 2203 (page 124}
Fiotures, S5G0,
Flagr ¢onstruction, 52B7.
Gieneral requiretnents, 2505264,
Lighting of, 5253, 5154, B2E6.
Locatlion, 5252, L2354,
Maintenance and housekeeping, 5244,
Outdeor toilets, 3264,
Turtitions between fixtures, 5255,
Permite for special toilets, 6262,
vols, pluces of inatruction, ete., 5816,
TWiLEDe disposal, L2682
ex srgTegation, 5251, 5252,
Biuwe, LG,
Theaters, assembly halls, ete, 5532,
Urinals, 3254, G260,

=
-
n

Tantilation, 5253 (Ste also Heating, Ventilation and Air Condition-

ing Code).
Wwall and ceiling construction, 5258,
Water-closets, 5258, E260
Trap doors, ele., in factories, 5410

Undivided fluor areas, L4l
Urinals, (See Toilet rooms).

%3

Ventilation, toilet rocans. 025

Walls, thickness of. 5309, 5310, 8311,
“Warehouses, (Sce Pactaries).
Water-closets, (See Toilel rooms).
Welding of steel,
Fire escupes, 120
Stesl jolsts, 5320
. Structural steal, 3324,
Window ¢léuners folevices, 52038, (General SBafety Order
Windows,
Aportment buildings, hotels, ete, 5718
Ggeneral requirements, 5202,
Schacis, $6US, {(Se¢ Schoul Lighting Code).
Toilet rooms, 5253, 5254,
Winid pressure on buildings, 8301
Wind pressure on chimnzys, 5210.
Wired wiass, 5110, B117, 5119, 5120, 5201.
Wirimng, eiectrig, 6226,
Tood con<truction,
Allowable working stresses, 5328,
Greneral requirementa, 5328,
Wrought fron censtructlon, 5326

6.






