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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 Wiscongin. It supple-
ments the requirement of Section 101.06, 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
or a public building, upon builders, and upon architects,

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 INTRODUCTION

By “employer” is meant “cvery person, firm or corpora-
tion, 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, tracde, ov

usiness is carried on, or where any person is directly or
mdirectly employed by another for direct or indircet gain
or profit, but not including private domestic service or
agricultural purswits which do not involve the use of
mechanical power.”

The term “public building” is defined to include “anyv
structure used in whole or in part as a place of resort,
assemblage, lodging, trade, traffic, occupancy, 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, foriner Inspector of Buildings, Milwaukee,

Howland Russell, Architect, Milwaukee.

C. A. Halbert, Civil Engineer, Madison.

Sidney J. Witliams, Deputy, Industrial Commission.

In addition to the original code, other reviscd building
codes have been issued from time to time with effective
dates as follows: October 15, 1315, September 15, 1918,
January 9, 1920, September 30, 1921 {reprinted in 19253
and 1927), and April 16, 1931 (reprinted in 1931).

Qome 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, 1912,
has been extensively revised and angmented. This revision
has been accomplished with the advice and assistance of
the Tollowing advisory committee:

Peter Brust, Milwankee, Chairman, State Association of Wisconsin
Avchitects and Wisconsin  Chapter, Amevican Institute of
Architects. . .

Leon M. Gurda, Milwaukee, City of Milwaukee.

Jay Hathaway, Madison, Wisconsin State Tederation of Labor,

Adetph Holub, Wausau, Wisconsin  Association of Heal Estate
Brokers.

Roger Kirchhoff, Madison, State Architect,

0. T. Nelson, Madison, Sceretary, Industrial Commissien.
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*Roy L.‘Pcterscn, Kcenosha, League of Wisconsin Municipalitics.
Pctet}‘ ;1 Schoemann, Milwaukee, Wisconsin State Federation of
Lahnor,

8. M. Siesel, Milwaukee, 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 DBuilding
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 code, but this Building Code
containg 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 Order 5003.

(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 alterations 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 ordinary nonstructural changes or minor repairs neces-
sary for the maintenance of any building or structure.

Order 5002. 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 structure
shall be made to comply with the requirements for the new
use as provided in this code.

If, upon an inspection of a building or structure, it is
found that its use was changed since the effective date of
the first Building Code (October 9, 1914) and that it does
not complv with the requirements of the Building Code in
effect 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, Exemption From Code Requirements,
This code does not apply to the following buildings:
(1) Dwellings, and outbuildings in connection there-
with aneh as barns and private garages.

St
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(2) Apartment buildings used exclusively as the resi-
dence of not more than two families.

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

(4) Temporary 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 to make, or enforce, additional or more stringent
regulations, provided the same do not conflict with this
code or with any other order of the Industrial Commission.

——_—“—_—“—__‘_g_—_—_wh__ ,,,,,,,,,,,,,,,, L
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Chapter 2
ENFORCEMENT OF CODE

Order 5010. Approval of Plans and Specifications,

Complete plans and specifications for all buildings 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.

Schools and other places of instruction.

Apartment buildings, hotels and places of detention.

Hazardous occupancies.

Factories, office and mercantile buildings.

The submission of plans and specifications for factories,
office and mercantile buildings containing less than 50,000
net cubic feet of space is waived, providing they have no
floor or roof spans greater than 30 feet and are not more
than 2 stories high. Buildings, however, for 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 following data
shall be a part of, or shall accompany, all plans submitted
for approval.

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

(b) Name of owner.

(¢) Intended use or uses of all rocoms, and the num-
ber of persons to be accommodated therein.

() Assumed bearing value of soil.

{e) Assumed live loads.

(f) Assumed dead loads, ilemized.

(g) Assumed unit stresses for structural materials.

(h) Stress diagrams for all trusses.

(i) Typical calculations for slabs. brams, girders and
columns.

[P
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Complete structural calculations shall be furnighed upon
request of the Indusirial Commission or other authorized
approving official, All plans and specifications shall be
sealed or stamped by a registered architect or professional
cngineer, or signed by any other designer,

This order shall apply to additions and alterations, as
well as to new buildings, 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
by the Industrial Commission, additional approval by the
Industrial Commission is not required.

This order shall not apply to 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 with 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 a4 plan er gpecificatinn is ot to Le construed
as the assumption of any responsibility for the design,

Order 5011. Evidence of Approval.

The architect, professional engineer. builder 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 specifie-
ally mentioned in this code shall not he so used until ap-
proved in writing by the Industrial Commission, except
sanitary appliances, which shall be approved in aceordance
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.

e S T TP S
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11 ENFORCEMENT OF CopE. CHAPTER 2

EXTRACT FROM THE WISCONSIN STATUTES

RESPONSIBILITY OF OWNER OR EMPLOYER.

101.06. Employer’s duty to furnish safe employment and
place. Every employer shall furnish employ  .2nt which
shall be safe for the employes therein and shall furnish a
place of employment which shall be safe for employes
therein and for frequenters thereof and shall furnish and
use safety 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 frequent-
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, employve,
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 law{ully enjoined,
within the time prescribed by the commission, for which
no penalty has been specifically provided, or shall fail, neg-
lect or refuse to obey any lawful order given or made by
the eommission, or any judgment, or decree made by any
court in connection with the provisions of sections 101.01
to 101.29, inclusive, for each such violation, failure or re-
fusal, such emplover, employve, 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
such offense. 1t shall be the duty of all officers of the state,
the counties and municipalities, upon request of the indus-
trial commission, to enforee 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.

ENFORCEMENT OF CoODE. CHAPTER 2 15

101.18. Per diem unit of violations. Every day during
which any person, persons, corporation 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 ON REASONABLENESS OF CODE REQUIREMENTS.
101.15. Petition and hearing on reasonableness of orders.

(1) Any employer or other person interested either
because of ownership in or occupation of any property af-
fected by any such order, or otherwise, may petition for a
hearing on the reasonableness 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 by verified peti-
tion filed with the commission, setting out specifically and
in full detail the order upon which a hearing 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
objections to any irregularities and illegalities in the order
upon 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 considered,
the commission 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 reasonablc.
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(5) Whenever at the time of the final determination
upon such hearing it shall be found that further time is
reasonably necessary for compliance with the order of the
commission, the commission shall grant suc! . time as may
be reasonably necessary for such compliance,

Note: Blank forms for petition for modification of an order may b
zecured from the Imdustrial Commission,

e
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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, columns, 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 five-resistive covering, all as
specified in this order.

2, All exterior walls shall be of masonyy or reinforced
concrete of not less than four-hour fire-resistive ennstruc-
tion as specified in Order 5105. All inner court walls shall
be of masonry or reinforced concrete of not less than three-
hour fire-resistive construction as specified in Order 5105.

3. Interior partitions shall be constructed of incom-
bustible materials and shall be of not less than one-hour
fire-vesistive construction as specified in Order 5103, except
that dividing partitions in stores, offices, or similar places
not exceeding 2000 square feet in area cccupied by one
tenant only may be constructed of wood panels or similar
light construction.

4. Enclosures for elevator or dumb waiter shafis, 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 5103, with all interior cpenings
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 less than
four-hour fire-resistive protection for columns, beams and
girders and three-hour fire-resistive protection for floors,
for all buildings more 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-heur fire-resistive
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protection for floors, for all buildings which are 8 stories
or 85 feet or less in height. All such fire-resistive protection
shall be as specified in Order 5104.

6. All reinforced concrete columns, beams and girders
shall be thoroughly fire-protected with four-hour fire-
resistive protection, and all floors, joists and slabs shall be

horoughly fire-protected with not less than three-hour fire-

:sistive protection for all buildings more than 8 stories or
55 feet in height; and with not less than three-hour fire-
resistive protection for columns, beams and girders and
two-hour fire-resistive protection for all floors, joists and
slabs, for all buildings which are 8 stories or 85 feet or less
in height. All such fire-resistive protection shall be 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 & stories or 85 feet
or less in height, All such fire-resistive protection shall be
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 83 feet in height when all of such sheathing is more than
25 feet distant from any floor, balcony or gallery, or wood
sheathing of not less than 1 inch nominal thickness may be
used at any distance not exceeding 5 feet from a two-hour
fire-resistive attic floor, and when such sheathing is covered
on the outside by a fire-retardent roof covering, except as
provided under occupancy reguirements.

9. Stairs and stair platforms shall be constructed of re-
inforced concrete, ivon or steel. Brick, concrete, marble, tile,
terrazzo or other hard incombustible materials may be used
for the finish of treads and risers.

10. Doors and windows may be of wood except as 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 structures shall
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be 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, wainscoting and
baseboards, if spaces between wood sleepers and wood
grounds are fire-stopped with incombustible materials,

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

Order 5101. Mill Construction.

1. In a building of mill construction the struetural 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. Ixterior and court walls shall be of four-hour fire-
resistive construction as specified in Qrder 5105,

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 eaps, 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 wood bolsters or floor timbers. Wood bolsters may be
used to support roof timbers. No wood column shall be less
than 8 inches nominal in its least dimension. and no beam,
girder or joist shall be less than 6 inches nominal in its
least dimension nor less than 45 square inches in cross-
sectional area. In no case shall masonry or reinforced con-
crete be supported on wood construction except tile or con-
crete floor finishes not more than 3 inches in thickness.

4. For structural steel or iron members, the fire-protec-
tion shall be not less than three-hour fire-resistive protec-
tion for colummns and not less than two-hour fire-resistive
protection for beams, girders and floor systems, as specified
in Order 5104,
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5. All reinforcement in concrete columns 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 fire-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 laver of fiooring of one inch nominal
thickness laid thereon, or of solid lumber placed on edge and
securely spiked together to make a floor not less than 4
inches nominal thickness.

7. Roof construction shall be ag 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 QOrder 5107 and shall be required 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-resistive doors as specified in
Ovder 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.

2. The structural framework shall be of steel, iron, rein-
forced concrete, masonry or wood. Firve-protection of steel,
iren or wood structural members may be omitted. except
that all members ecarryving masonry in bhuildings more than
one storv in height shall be fire-protected with not less than
one-hour five-protection. as specilied in Ovder 5101
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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 height 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 Ovder 5106, unless otherwise provided under
occupancy requirements.

4. Stairs may be of steel, iron, 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 voof structures shall he
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. Tf such enclosing walls ave
veneered, encased or faced with stone, brick. tile. concrete,
plaster or metal, the building is also termed a2 frame
building.
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Order 5104. Fire-Resistive Standards—Struectural Members.

MINTMUM THICKNESS IN INCHES FOR VARIOUS
FIRE-RESISTING MATERIALS

. Minimum Thickness of Material
Struct. Steel Parts Fsre—Rem'stir;ﬁMaterial in Inches For the Following
ta ba Protected st Fire-Resigtive Periods

—_—] I

4 Hr. | 3 Hr j 2 Hr. | 1 Hr.

Concrete 2 2 1ig

e

Steel or Cast Iron Gunite 2z _I i4 I 3

Columna: All

Membersof Pri- | Brick of Clay, Shale, Conerete or !

mary Trusses or Sand Lime All Spaces Filled 33 HTe I ALK 217

Primary Girders. e e T e m

Clay Tile or Haydite or Waylite
or Conercte Block or Gypsum
Block or Poured Gypsum. All [2Thick-
Spaces Filled. Mrial Tiesin nesRes

Horizontal Joints. 2Taches | 4 2 2
Each
Portland Cement Plaster on B _ﬁl 13 e -
Metal Lath with 4 1
zir space

Clay Tile, End Const. haveless

than 2657 voida with all Spaces 134 137
Filled and Metal Ties in Hori- 33 33 No No
zontal Joints Filling | Filling
Concrete 2 2 __1-1;3— . 1 -
Gunite . 2 1% 1 34
Wehs and Flanges Brick of Clay, Shale, Concretnor T .
of Steel Beams Sand Lime 217 214 2 21
and Secondary ~ - _
Girders Clay Tile, Concrete Block, Gyp-
sum Block or Poured Gypsum 2 2 2 2
Metal Lath ard Gypsum or Port- B | o
land Cement Plaster T IR T 13 1
Reinforcing Steel in - R R -
Columns, Bezms, | Concrete 114 114 114 1
Girders& Trusses ’ B
Reén{_m}cinc%gtct:ael in - B e
einfore on- oncrete 115 114 1 3,
crete Joists ‘ ? #
Reinforcing Steel in T - -
Reinforeed Con- | Concrete 1 1 i 4
crete Slabs '
Reinforcing Steelin - N N
Reinforced Con- | Gypsum 1 1 e 78
crote Slabs

Concrete shall have a coarse aggregate of limestone,
calcareous gravel, traprock, blast furnace slag, burnt clay,
burnt shale or other coarse aggregates containing not more
than 65 per cent of siliceous material such as granite, sand-
stone, chert, flint or quartz.

Other materials, assemblies and thicknesses of necessary
strength and durability for the usc internded and which
have successfully performed under tests made by a recog-
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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 prescribed in this order.

Order 3105, Fire-Resistive Standards—Walls and Partitions.

Minimum Thickness ia Inches,
Face to Face

Wall Construction e
4 Hr. 3 Hr. 2 Hr. 1 Hr.

Solid Brick, L.oad Bearing, Unplastered 4 8 8 8
Q:Tid Brick, Non-Load Beari;lg, Unplastered B 8 4 4
Solid Brick, Load Bearing, Plastered Two Sidea 8 8 8 8
Solid Brick, Non-Load Dearing, Plastered Two Sides B 8 4 4
Hollow Clay Tile, Load Bearing, Unplastered 12 12 g 8
4-Cell | 8-Cell | 3-Cell | 2-Cell

Hollow Clay Tile, Non-Load Bearing, Unplastered 12 8 6 4
4-Cell | 3-Cell | 2-Cel 1-Cell |

Hoilow Clay Tlle, Load Bearing, Plastered Two Sides 12 8 8 8
3-Cell 3Cell 2.Cell 2-Cell

Hollow Clay Tile, Non-Load Bearing, Plastered Two 12 8 4 3
ides 3-Cell | 3-Cell 1-Cell 1-Cell

Concrete Block, Load Bearing, Unplastered 12 12 g g
Concrete Block, Non-Load Bearing, Unplastered 12 12 6 4
Concrete Block, Load Bearing, Plastered Two Sides 12 8 3 8

Concrete Block, Non-Load Bearing, Plastered Two
Sides 2

Solid Plain Concrete, Load Bearing

@ ]m| o

Solid Plain Concrete, Non-Load Bearing

o0

(4]

Solid Reinforced Concrete, Non-Load Bearing

R
8
Solid Reinforced Concrete, Load Bearing 6
]
6

o

Salid Gypsum Block, Non-Load Bearing, Unplastered

Solid Gypsum Block, Non-Load Bearing, Plastered
Two Sides

Hollow Gypsum Block, Non-Load Bearing, Un-
plaster 8 8 4 4

Hollow Gypsum Block, Non-Load Bearing, Plastered
B U 8 g 4 4

Solid Cement or Gypsum Plaster on Meta] Base,
Non-Load Bearing .- ———— 2 2

Hellow Partitions, Lath and plaster shall have a mini-
mum thickness of 3§inch. Lath may be of metal or
34 inch perforated gypsum. 1f constructed of wood
studs, they shail be fire-stopped. ean ——— R 5
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Other materials, assemblies and thicknesses of necessary
strength and durability for the use intended and which
have successfully performed under tests made by a recog-
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nized laboratory in accordance with the requirenients ol
the “Standard Specifications for Fire Tests of Buiiding
(Jou'structiuu and Materials” (C19-33) of the American
Soc,:lety for Testing Materials, shall be accepted for specific
ratings in addition to those prescribed in this order.

Thicknesscs as established in this order shall be construed
as establishing minimum requirements for fire-resistance
and shall not preciude the application of other requirements
of this code where considerations of strength, durability or
stability require greater thicknesses.

_“f'here 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 3% inch. Either
Portland cement or gypsum plaster may he used.

Order 3106. Fire-Resistive Floor Construction.

Fire-resistive floor construction shall be accepted for the
Tollowing 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 floor
construction shall consist of reinforced concrete, gypsum or
solid masonry slabs or arches not less than 4 inches in thick-
ness, or shall consist of hollow masonry slabs or arches not
less than 1 inches in thickness with a top covering of not
J_es_s than 2 inches of solid masonry, or shall consist of steel
Jjoists or steel floor construction protected with fire-resistive
materials as tabulated in this order. Except in the case of
steel juisted construction, all reinforeing, tie rods and sup-
porting structural members in such floors shall be protected
with not less than four-hour fire-resistive construction as
specifiedd in Ovder 5104,

2. Three-Hour Construction. Three-hour fire-resistive
floor construction shall consist of reinforced concrete,

ypsum 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 115 inches in thick-
ness, or shall consist of steel joists o1 steel floor construc-
tion protected with fire-resistive materials as tabulated in
ihis order. Excepl in the case of steel joisted construction
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all reinforeing. tic rods and supporting structural members
in such floor construction shall be protected with not less
than three-hour five-resistive construction as specified in
Order 3104,

3. Two-Hour Construction, Two-hour fire-resistive floor
construction shall consist of reinforced conerete, gypsum ov
gnlid masonry slabs or arches not less than 234 inches in
thickness, or shall consist of hollow masonry slabs or arches
not less than 2 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 order. 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 five-resistive floor
construction shall consist of reinforced concrete, gypsum or
solid masonry slabs not less than 215 inches in 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 fiilled with cement or gypsum
mortar, or shall consist of steel joists or steel floor construc-
tion protected with fire-resistive materials as tabulated in
this order, or shall consist of wood joisted construction with
a double wood floor on top (the sub-floor not less than 73
inch thick, and the total thickness of the two layers not less
than 131} 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
iath and plaster ceiling shail not be required below the low-
est floor joist over unusable space.

Except in the case of steel joisted construction, all rein-
fereing, tie rods and supporting structural members shall
be protected with not less than one-hour fire-resistive con-
struetion as specified in Qrder 5104,

[N
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MINIMUM PROTECTION FOR METAL AND Wo0OD JOISTS RASED 0O
TIME PERIODS FOR VARIOUS INSULATING MATERIALS

. ) . Minimum thickness of material in
Joists to be Protected Tnsulating Material inches for the following fire-resistive
materials

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

Criling protection of Metal or wirelath and gvp-
steel joista, wherein- sum or Portland cement
combustible slab not rlaster, concrete, burned 2 1lg 1 L4
less than 234 in. thick clay products or gypsum

is placed above -
Gunite 134 1 i1 b24

Metat or wire lath and gyp-
sum of Portland cement
plaster. 34in. perforated

Ceiling protection of

wood joista with dou- gypsum lath, 4 in. gypsum

ble floor on top plaater, joints reinforced %
with 3 in. wide strips of
metallath.

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 joists.

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 34 inch thick, the required
slab thickness may be reduced 14 inch but in no case shall
be less than 2146 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 A, 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 be not loss than
Class B, or equal, and those on frame buildings shall be not
less than Class C, or equal.

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

Note: The Underwriters’ Laboratories “List of Inspoected Materials™ is
obtainable from the Fire Insurance Rating Bureaus and Fire Insurance
Agcencies.

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 by a nationally recognized 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.

Qccupancy separations shall be classed as “Absolute”,
“Special” and “Ordinary” and shall apply to both horizontal
and vertical separations.

1. An absolute occupancy separation shall have no open-
ings therein and shall be of not less than four-hour fire-
resistive construction as specified in Qrders 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
shall not exceed 25 per eent 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 vertieal 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 therecf by self-closing one-
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hour fire-resistive doors as specified in Order 5109, and such
coors shall be kept normally. closed.

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

Order 5109. Fire-Resistive Doors.

Firve-resistive doors kave 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 resistance, and suitable for various
locations.

Class A doovs, or equal, shall be used for all openings in
3 and 4 hour fire-resistive walls, Class B deors, 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 huildings, except that wood doors of
solid flush type, 13 inches thick may he used in such build-
ings which are less than 85 feet in height. Class D and &
doors, or better, shall be used in outside wall openings
where required {or fire escapes.

Note: The Underwriters' Laboratories “List of Tnspected Materials" is
obtainable from the Fire Insurance Rating Bureaus and Fire Ingsarance
Companieg,

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 classifieations, 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
fect in greatest dimension. Such windows may be combined
in multipie asscmbiies when separated by approved metal
mullions, which shall be considered non-bearing.

3. Individual glass lights shall not exceed 720 squale
inches in area, and 54 inches in vertical and 48 inches in
horizontal dimension.

Naote: Tt will Le the policy of the Industrial Commission to approve,
subject Lo the provisions of this erder, any window henring the inxpec-
tion manifext of the 1Und rwriters’ Laberatories for the situation of
instaltution,

Order 5111. Glass Block.

1. Use. Approved glass block may bhe used in non-load
bearing panels in walis where ordinary glass will be per-
mitted, unless specifically prohibited by occupancy require-
ments of this code. _

2. Installation. Glass block 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 moertar joints hetween each block shall be ¢com-
posed of one part of Portland cement, one part of lime and
4 parts of sand, or its equivalent.

All panels over 6 fect in width shall be supported on cach
side by chases. not less than 115 inches in depth, of metal
or other incombustible material.

Approved continuous metal bend 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,

The height of a building is measured at the center line
of its principal front, from the sidewalk grade (or, if
setting back from the sidewalk, from the grade of the
ground adjoining the building) to the highest part of the
roof, if a flat roof, or to a peint 24 of the height of the roof,
if 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 front, the height shall be. measured
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
floor is the floor next above the basement, or the lowest floor
if there is no basement. The number of stories of a build-
ing includes all stories except the basement.

Order 5114. Strect: Alley: Court.

1. A street is any public thoroughfare 30 feet or more in
width.

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

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

Order 5115, Standard Exit.

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

Note: For required exits see Orders 5406, 5510, 5608, 5700,

Every standard exit door shall swing outward or toward
the natural means of egress (except as below). It shall be
level 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 be
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, or
bolted at any time while the building is occupied.

A standard exit docrway shall not be less than 6 feet
4 inches high by 38 feet 4 inches wide, except where aspe-

b

AT TR

T S TR

DEFINITIONS AND STANDARDS. CHAPTER 3 31

cially provided under oceupancy 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 feet 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 exits
but which give the appearance of exits shall be effectively
guarded.

Order 5116. Stairways.

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

2. Width. Every required exit stairway, whether en-
closed or not, shall be not less than 3 feet 8 inches wide, of
which not more than 4 inches on each side may be occupied
by a handrail. Every platform shall be at least as wide as
the stairway, measuring at right angles to the direction of
travel. Every straight-run platform shall measure at least
3 feet in the direction of travel. Wherever a door opens
onto a stairway, a platform shall be provided extending at
least the full width of the door in the direction of travel.

Note: If other stairways are provided in addition to those required
by this code, such additional stairways need not conform to the width
requirements of this code.

Lad

3. Handrails. All stairways and steps of more than 3
risers shall have at least one handrail. Stairways and steps
5 feet or more in width, or open on both sides, shall have a
handrail on each side. Where only one handrail is required
it shall be placed on the left hand side as one mounts the
stairs, or on the open side, i any.

Stairways which are more than 8 feet wide shall be
divided by center rails into widths not more than 8 feet
nor less than 3 feet 8 inches. Rails shall be not less than
2 feet 6 inches vertically above the nose of treads or 3 feet
6 inches above the platform. Railings on open sides of
stairways and platforms shall be provided with an inter-
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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 each 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 771 inches and a uniform tread of not less than 914
inches, measuring from tread to tread, 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 hetween
floor and platform and not more than 22 risers from floor
to floor with no platform.

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

For stairways to elevated walks, platforms and runways
in places of employment see Ovder 15 of the General Orders
cn Safety issued by the Industrial Commission.

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

Order 5117. Smokeproof 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-
lsustible material throughout. The enclosing walls shall be
of not less than four-hour fire-resistive construction as spe-
cified in Ovrder 5103, and the floors and ceilings of not less
than two-hour fire-vesistive construction as specified in
© Order 5106,

The doors leading fram the buildings to the balconies and
from the baleonics to the stairways shall be fire-resistive
doors as specified in Order 5108, and all openings within
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10 feet of any balcony shali be protected with fire-resistive
windows as specified in Order 5110, or fire-resistive doors.

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

Order 3118. Interior Enclosed Stairway.

An interior enclosed stairway shall be completely enclosed
with walls of not less than two-hour fire-resistive construe-
tion as specified in Order 5103, except that in ordinary or
frame buildings and in mill or fire-resistive buildings not
more than 3 stories in height one-hour fire-resistive enclo-
sures may be used. All doors opening into such enclosures
ghall be as specified in Qrder 5109.

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
cutside door, so as to afford uninterrupted passage from
the uppermost floor to such outside door without leaving
the enclosure.

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

Order 5119, Horizontal Exit.

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

2. Openings used in connection with horizontal exits
shall be protected by fire-vesistive doors as specified in
Order 5109. If swinging doors are installed in pairs, they
shall be arranged to swing in opposite dirvections; with
direction of travel indicated by signs, except that where the
travel is in one direction only, both doors shall swing in
that direction. Such doors shall be kept continucusly un-
locked whenever the huilding is occupicd and be normally
closed o1 be self-closing and equipped with fusible links.

3. Floors in horizontal exits shall have a slope of not
more than one foot in 6.
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4. All doors and windows within 10 feet of any halcony
or bridge shall be fire-resistive doors as specified in Order
5109, or fire-resistive windows as specified in Order 5110,
except that if such doors or windows are in tl_le _same plane,
this requirement shall apply only to those within 5 feet of
the balcony or bridge.

5. The floor on each side of a horizontal exit and all
passageways leading thereto shall be kept clear and un-
obstructed at alil 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 th_en every wall
opening which is less than 6 feet distant horizontally from
any tread or platform of the fire escape shall be protected
by a fire-resistive door as specified in Order 5109 or by a
fire-resistive window as specified in Order 5110,

2 Fxits to Fire Escapes. Every fire escape shall be ac-
cessible from a public passageway or shall be directly ac-
cessible from each occupied room. Exits to fire escapes
shall be standard exit doors as specified in Order 5115,
except that doors to “A” fire escapes may be not less than
9 feet 6 inches wide.

3. Design and Fabrication. Each part of every fire escape
(except counterweights for balanced stairways) shall be
designed and constructed to carry a live load of 1_00 pounds
per square foot of horizontal area over the entn:e fire es-
cape. Each part of every fire escape shall be designed and
constructed in accordance with the requirements of Order
5324, except that the unit stresses therein specified sball
be reduced by one-fourth. The minimum gections and sizes
specified be](;w shall be increased whenever nece:ssary SO
that under full load the allowable unit stresses will not he
exceeded.

No other material than wrought iron, soft steel or me-
dium steel shall be used for any part of a fire escape, except
for weights, separators and ormaments. No bar ma.terlal
less than 14 inch thick shall be used in the construction of

s

S

R A ST A VY

e o A e b A 13

Bl e 2]

DEFINITIONS AND STANDARDS, CHAPTER 3 35

any fire escape, except for separators, ornaments, struc-
tural shapes over 3 inches and rigidly built 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
34 inch in diameter.

4. Platforms. Each platform on an “A” fire escape shall
be at least 28 inches wide; each platform on a “B” fire
escape shall he at least 3 feet 4 inches wide. Such widths
shall be the clear distance hetween stringers, measuring at
the narrowest point. Each platform shall extend at least
4 inches beyond the jamhs of exit opening. The above
minimum widths and lengths shall be increased, wherever
necessary, so that no exit door or window will, when open,
block any part of the required width of the fire escape.

Every platform shall consist of either,

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

(2) 14 inch or 34 inch square bars with sharp edge up,
not more than 1!5 inches center to center.

(3} %35 inch round bars, not more than 114 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 34
inch flat bars on edge or equivalent, provided the brackets
are not more than 4 feet apart. If brackets are more than
4 feet apart, the frame shall be correspondingly stronger
and stiffer. Every platform wider than 30 inches, if made
of square or round bars, shall have a third frame bar
through the center; if made of flat bars, the platform shall
have separators and bolts through the center. Frame bars
shall not project more than 14 inch above platform bars,
except around the outside of platform.

There shall be a platform at each story above the first,

~and intermediate platforms if floors are more than 18 feet

apart vertically.

Platforms shall not he more than 8 inches below the door
sill,
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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 % inch square bhars or 113 x 114 x V4 inch
angles; such bars or angles shall be larger if the platform
is wider or if the hrackets are farther apart. Bach bracket
shall be fastened at the top lo 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 bar shall
have a washer or shoulder to give suflicient bearing against
the wall.

The strength of the wall to which brackets are to be
attached shail be carefully considered in determining the
spacing, shape and inside connection of brackets, so that
under full load the wall wiil not be unduly strained. Where
it is necessary to instail hrackets adjacent to wall openings
they shall be located at a suitable distance therefrom, or
the wall shall be properly reintorced.

6. Stairwavs. Each stairway of an “A” fire escape shall
be at least 24 inclies wide befween siringers; such stairway
ghall have a 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
4 inches wide between stringers; such stairway shall have
2 uniform rise of not more than 8 inches, and a uniform
run of not less than 9 inches.

Note: The risze is the vevtical distance from 1he extreme edge of any
step to the eurresponding ¢« Xtreme edge of the next step, The run is the
horizontal distance between the same points

Stairway stringers shall consist of either

(1) A 5 inch channel or larger.

(2) Two angles 2 x 2 x 14, inch or larger.
(3) Two flat hars 2 x %3 inch or larger.
(4) One flat bar 6 x 1} inch or larger.

If two 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 hracing. The connection
of stringers to platform, at top and bottom, shall be at least
equal in strength to the stringers and shall safely carry
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the full live and dead loads. If stringers are carried by in-
termediate brackets, the stringers shall have a horizontal
hearing on the brackets and shall be properly and securely
connected thereto.

Treads shall consist of either flat or square bars, {(not
round), of the size and spacing specified for platforms.
An “A” tread shall consist of at least six square bars, or
seven flat bars. A “B” tread shall consist of at least seven
square hars, or eight flat hars. A “B” tread made of flat
bars shall have separators and bolt through the center. A
“B” {read made of square hars shall he trussed.

Treacds and platforms max be solid if covered by a roof.

7. Balanced Stairwayx. All “B” fire escapes, and all fire
escapes on schools, 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 on
schools, theaters, or assembly halls, may terminate in a
platform at least 3 feet long, located not more than 10 feet
above the gvound,

Every balanced stairwayx shall eonform to the require-
ments for other stairwayvs except that the stringers and top
rail may be lighter if thev are properly trussed. The coun-
terbalancing device shall e attached to hoth 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 is ap-
plied. Cable counterweights are not permitted.

Treads for “A” balanced stairways may be made as fol-
lows: two 114 x 11} x 1] inch angles at front and back;
two 114 x 14 ineh Dars between, lving flatwise; one inch
space between bars. Treads for “B” balanced stalrways may
be made as follows: two 115 x 11% x 14 inch angles at front
and back; two 115 x 14 inch bars between, lying flatwise;
one inch space bhetween bars. All such treads 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 or 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-

BT SV




38 DEFINITIONS AND STANDARDS. CHAPTER S

ways. Railings shall be at least 3 feet high, measuring ver-
tically from floor of platform or from nose of step.

Every railing shall have posts, not more than 5 feet apart
made of not less than 116 x 114 x 1} 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 £ flat
bar or equivalent. All connections shall be such as to make
the railing stiff ; two bolts (34 inch or larger) shall be used
at the foot of each post wherever possible, or at least one
145 inch bolt shall be used. Railings shall be continuous. No
projections on the inside of the railing shall be permitted.
Where a railing returns to the wall, it shall be fastened
thereto with a through bolt (at least 34 inch diameter),
nut, and washer; or (in reinforced concrete) with an ap-
proved insert; or the railing shall e made equally secure
with a diagonal brace extending at least 3 feet horizontally
and 3 feet vertically.

All outside railings which are more than 60 feet above
grade shall be at least 6 feet high, measuring vertically from
floor of platform or from nose of step. Such railings shall
be of special design approved by the Industrial Commission,
having not less than four longitudinal rails, and vertical lat-
tice bars not more than 8 inches apart, and proper stiffening
braces or brackets.

9. Ladder to Roof. Every fire escape which extends’

higher than the second floor shall be provided with a ladder
jeading 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 34
inch flat bars, at least 17 inches apart in the clear. The
rungs shall be not less than 1% inch square or 8§ inch
round bars, 14 inches center to center. The stringers shall
be securely tied together at intervals no greater than every
fifth rung. The stringers of each ladder shall extend not less
than 4 feet above the roof coping and return to within 2
feet of the roof, with the top rung of the ladder level with
the coping.

10. Other Types of Fire Escapes. Sliding or chute fire
escapes may be used, upon the approval of the Industrial
Commission, in place of “A” or “B” five escapes. Every slid-
ing fire escape shall be provided with 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 inch hose, and (b) for use
by occupants of a building on incipient fires. These are re-
ferred to in these orders as Fire Department, and First Aid
Standpipes, respectively. The features 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 buildings exceeding 60
feet in height. Required standpipes shall be installed as
construction progresses, to make them available to the fire
department in the topmost floor constructed.

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

(c) Standpipes shall be protected against mechanical
and fire damage, with outlets in stairway enclosures: where
stairways are not enclosed, outlets shall be 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 exceeding 75 feet in height. Material shall be steel
or wrought iron pipe with approved fittings, designed for a
working pressure of 100 pounds in excess of the static pres-
sure due to elevation. An approved 214 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
he in excess of 50 pounds.

(e) An approved siamese connection with a check
valve in each inlet shall be installed on a 4 inch pipe con-
necting with each standpipe system and shall be marked
“To Standpipe”. The elevation of the connection shall ITe
not over 8 feet alove the sidewalk or ground. An automatic
drip valve shall be installed where necessary to prevent
freezing. In buildings with several standpipes, more than
one siamese connection may be required.

(f) Fire department standpipes need not be equipped
with attached hose.

(g) Automatic water supplies will not ordinarily he
requiréd, except as provided in Order 5121-2(h), or }vhere
judged necessary by reason of the high combus.tlblhty or
potential hazard of the occupancy. When required, tl}ey
shall be designed to provide not less than 40 pounds flowing
pressure at the top outiet, with volume for two fire streams.
Any of the following supplies will be acceptable:

1. Connection to city water works system when pro-
viding required minimum volume and pressure.

9. Gravity tank of not less than 3500 gallons capac-
itv, clevated 50 feet ahbove the top story.

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

4. Automatic pump or pumps, with combined effec-
tive capacity of 500 gallons per minute.

(h) An automatic water supply from an approv_ed fire
pump shall be provided in buildings over 150 feet high, or
in buildings over 10,000 square feet in area per floor and
requiring a standpipe. The -capacity of the pump sha]l_ he
not less than H00 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 syslems.

3. First Aid Standpipes.

(a) Shall be provided as required in Orders 5114, 5533,
5721 of this code.

(h) Standpipes shall be sufficient in number so that any
parl 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 be Ivcated in occupied areax, and
ususlly at interior eolumns in large area huildings, As¥lums and places
of detention may require special arrangements, It should be possiblic in
all cuses to direet the stream into all important enclosures such as
closets, cto

(c) No required standpipe shall be less than 2 inches
in diameter, and not less than 2145 inches in diameter for
buildings 5 stories or more in height. Material shall be
wrought iron or steel and pipe and fittings shall he of suit-
able weight for the pressure used. An approved 114 inch
hose valve shall be located in each story, not more than 5
feet above the floor level; valves of the gate type shall be
equipped with a suitable open drip connection. An approved
pressure-reducing device shall be installed at hose valves
where pressure would otherwise be over 50 pounds.

(d) Not more than 75 feet of hose shall be attached
to each outlet. Hose shall be of unlined linen construction,
115 inches in diameter, with a 14 inch nozzie attached, and
shall be located in approved cabinets or racks.

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

Note: Duata on the design of standpipe systems oan be found in the
Ltandards of the National Board of IFire Undaderwriters for the Instalin-
tinn of S2rtandpipe and Hose Systems. The Industrial Commission will
ardinarily approve any installation which is approved by the Urnder-
writers,

Order 5122. Fire Extinguishers.

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

Extinguishers shall be conspicuously located where they
will always be readily accessible and so distributed 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 of

the extinguisher is not more than 5 feet ahove the floor.

Neote: The.Industrial Commission will ordinarily apbrove any extin-
guisher which Lears the Underwriters lubel and swhich is of the size,
nnd suitable. for the hazard for which it ix interded. Consult the Trdus-
trial Comrmission for lists of approved extinguishers,
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Order 5123. Aufomatic Sprinklers.

1. Required automatic sprinkler systems shall be de-
signed and constructed in conformity with good established
practice. Only materials and devices approved by the In-
fiustrial Commission may be used. Reinstallation of used
sprinkler heads ig prohibited, and other secondhand devices
may be installed by special permission only.

2, Where an automatic sprinkler system is required
throughcut a building, supply shall he from a city water
main, or from a gravity or pressure tank. If the city water
supply is inadequate in either pressure or volume, a tank of
not less than 5000 gallons capacity shall be provided. The
bottom of a gravity tank shall be not less than 35 feet above
the under side of the roof.

3. Where automatie 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
be installed, ‘

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

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

Note: Tt will be the policy of the Industrial Commission to approve
equipment conforming to Standards of the National Beard of Fire
Underwriters for Sprinkler Equipments, also materials and devices cur-
rently listed by the Underwriters® Laboratories. The Commission re-
serves the right to order a sprinkler system in any building, regardless
of height or number of persons, if the ogecupancy is egpecially hazardous.
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GENERAL REQUIREMENTS

Order 5290. Design and Supervision.

Every new building containing more than 50,000 cubie
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 building containing over 50,000 cubic feet of usable space
shall he designed by an architect or engineer in accordance
with the provisions of this code; and shall be constructed
under 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.

Note: By 1%+ tirry “archits-:" or “engineer” above, is mennt “regis-
te_\red' ar:h stered professional engineer”, as defined in the
Architecta nal Engineers Registration Act, Section 101.31
of tha Wise. RRth £33

Order 5201. Heicht and Class of Construetion.’

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

Buildings -7 ]l construetion shall not exceed a height
of 75 feet ir wlich height there shall not be more than 7
stor_ies; provided. that the height of a building erected on
sl_opmg ground may be not to exceed 75 feet plus a vertical
distance egual 1o the vertical change in slope along the
len_gth of any side of such building, but in no case shall such
height exces? 33 feet above the adjacent finished ground
level. Towevs, oty than tanks, spires and steeples erected
as o part o7 <he huildine and not used for habitation or
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storage may extend nol to exceed 20 feet above such height
lirnit.

Buildings of ordinary construction shall not exceed a
height of 50 feet in which height there shall be not more
than 4 stories; provided, that the height of a huilding
erected on sloping ground may be 50 feet plus a vertical
distance equal to the vertical change in slope along and in
the length of any side of such building, but in no case shall
such height exceed 60 feet above the adjacent finished
ground level. Towers, olher than tanks, spires and steeples
not exceeding 20 per cent of the roof area, erected as a part
of such building and nol used for habitation or storage may
extend not to exceed 15 feet above such height limit.

Buildings of frame construction shall not exceed a height
of 35 feet in which height there shall be not more than 2
stories, except as provided in Order 5701 ; provided, that
the height of a building erccted on sloping ground may he
35 feet plus a vertical distance equal to the vertical change
in slope along the length of any side of such building, but
in no ease shall such height exceed 40 feet above the adja-
cent finished ground level. Spires, towers, other than tanks,
or steeples not exceeding 20 per cent of the roof area,
erected as a part of such building and not used for habita-
tion or storage may cxtend not to exceed 20 feet above such
height limit.

In every building more than 4 stovies in height, all doors.
windows and other openings in outside walls shall be pro-
tected with fire-resistive doors or shutters as specified in
Order 5109 or fire-resistive windows as specified in Ovder
5110, unless such openings are on streets or on alleys ov
outer courts 20 feet or more in width.

Note: See Chapter 343461 of tha Wisconsin Bututes for statule law
regulating hieight of builiiers throughaut the state of Wiscansin,

Order 5202. Windows,

Every room in which one or more persons live, sleep, or
are emploved. (except storage rooms or other rooms where
the nature of the occupancy will not permit) shall be lighted
by a window or windews opening directly upon a street or
alley, or upon a court (as defined in Owder 5204) on the
same Iot 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 feet deep (measuring
at right angles to the windows) shall have windows on at
least two sides.

Exception: The provisions of this order may be waived for factory,
oflice or mercantile butldings if provisions are made for proper artificisl
Jiphting, and if ventilation is provided in accordance with the provisions
of the Heating, Ventilation and Air Conditioning Cede,

Order 5203. Window Cleaners,

Windows in public buildings and places of employment
which cannot be c¢leaned from within, the tops of which are
more than 20 feet above the ground floor, flat roof, balcony
or permanent platform shall be equipped with approved
means Lo protect the window cleaners; such means shall
consist of, '

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

2. A substantial portable platform that is projected
through the window or supported from the ground, floor.
roof or platform level, for the window cleaner to stand
upon, and that is equipped with an approved handrail and
ioeboard; or

3. A substantial swinging secaffold equipped with stand-
ard handrails, toehoards and life line; or ‘

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

5. Other cqually efficient devices.

Order 5201. 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 botfi“ends by walls and on the remaining side
by a lot line, N

3. By cuter court 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 one side
on a lot line and opening to a street or open space not less
than 15 feet wide.
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Order 5203. Size of Courts,

In applying the following requirements, a building from
30 to 43 feet high shall be considered as having at least
3 stories, and each additional 13 feet shall be considered an
additional story.

Outer lot line courts shall be not less than 3 feet wide
for a court 2 stories or less in height and 40 feet or lesg in
length, measured from the lot line to the wall of the build-
ing. For each additional story in height, the width of such
court shall be increased one foot; and for each additional
15 feet or fraction thereof in length, the width of such court
shall be further increased one foot.

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

Where outer courts or outer lot line courts open at each
end to a street or other open space not less than 15 feat
wide, the above lengths may be doubled.

Inner lot line courts one story high shall be not less than
4 feet wide and not less than 10 square feet in area. Inner
lot line courts two stories high shall be not less than § feet
wide and not less than 60 square feet in area. For every
additional story every such inner lot line court shall be in-
creased by at least one lineal foot in its length and one
lineal foot in its width.

Inner courts shall be not less than 10 feet in width nosr
less than 150 square feet in avea for courts two stories or
less in height; and for every additional story every such
inner court shall be increased by at least one lineal foot in
its length and one lineal foot in its width.

Courts shall not be covered by a roof or skylight but the
entire required area shall be open and unobstructed from
the bottom thereof to the sky. No fire escape or stairway
shall be constructed in any court unless the court be en-
larged proportionately.
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Walls of inner courts whose least horizontal dimension
is less than one-fourth the height, shall be faced with mate-
rial with a permanent white surface or shall be painted
white at least every two years.

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

Order 3206. Ventilation of Courts,

At the bottom of cvery shaft or inner court there shall
be sufticient access to such shaft or court to enable it t9 be
properly cleaned out. Every inner court which is required
under Order 5202 and which is more than one story in
height shall have an intake for fresh air, leading from the
street or other open space. The area of such intake in
square feet shall equal at least .002 of the number of cubic
feet contained in said court, but such area need not be more
than 33 square feet. Every intake shall be of not less than
two-hour fire-resistive construction and unless said intake
is used as a passageway for persons, there shall be no open-
ings inzo the same other than the inlet and outlet.

Order 3210. Chimnevs.

1. The walls of all chimneys shall be built of brick or
other approved fire-resistive material, except that a metal
smoke stack may be provided as specified in Order 5211.
No chimmney shall rest upon a flooring of wood, nor shall
any wod be built into, or in contact with ahy chimney. The
foundation of every chimney, flue, or stack shall be designed
and built in conformity with the requirements for founda-
tions Zor buildings. In no case shall a chimney be corbeled
out mre than = inches from the wall, and in every case the
corbeling shall censist of at least 5 courses of brick. Chim-
neys shall extend at least 3 feet above flat roofs and not
less t>an 2 Yeer above the ridge of gable and hip roofs, and
lime-czment or cement mortar shall be used in the laying
of chimaney masonry above the roof line.

2. Fvery masonry chimney shall have walls at least 8
inches in solid thickness, except that in a chimney with a
flue 11 largar than 260 square inches where a fire clay or
other suitable re sactory clay flue lining is used for the full
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height of the chimney the walls shall not he less than 4
inches in solid thickness. No smoke flue shail have a cross
sectional area less than 64 square inches, except that flue
linings 7 inches by 7 inches inside, or 8 inches in diameter
inside, may be used.

3. All flue linings shall be adapted to withstand reason-
ably high temperatures and flue gases and shall have a
softening point not lower than 2,000 degrees Fahrenheit.
Flue linings shall be not less than 34 inch in thickness and
shall be built in as the outer walls of the 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 less than 4 inches ahove
the enclosing walls. Flue linings for gas or 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 to a flue irrespective
of the type of fuel used except for a clean-out door at the
Lase o1 for the purpose of blowing off low pressure boilers.
Exhaust for Diesel engines may also be provided if approved
in writing by the Industrial Commission.

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

Square Chimnevs — i 30
Polygonal Chimneys _ oo 25
Round Chimneys __ e 20

Order 5211. Metal Smokestacks.

Steel or iron smokestacks may be used in place of
masonry chimneys specified in Order 5210, in which case
the thickness of the metal shall re not less than . 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 or manufacturing
appliances shall be lined with fire brick for a distance of
not less than 25 feet from the place where the smoke pipe
enters and shall be protected on the outside up to and
through the roof of the huilding with 8 inches of masonry,
or a metal shield which provides an | inch ventilated air
space belween such shicld and the stack. All stacks shall
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be properly guyed when the height of the stack exceeds 15
times its least diameter.

Lxeeption: ['ublic utility or industrial power plants are exemptled
from the protiction requirements of this paragraph if they are of fire-
registive 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 hoilers provided all of which are designed fo
support the stack load. A clearance of not less than 6 inches
shall he maintained at all times around such smokestack
and any inflammable material within 12 inches of such
smokestack shall be protected by 14 inch of asbhestos cov-
ered by sheet metal.

Order 5212. Smoke Pipes.

No smoke pipe or breeching serving boilers, furnaces or
other similar heating appliances shall pass through any
floor, cutside window or door, nor through any combustible
roof or combustible outside wall, nor through any closet,
attic 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 4 inches thick
or with a double safety thimble made of two concentric
rings of sheet metal with at least one inch open air space
between and with the outer ring covered with at least 1
inch asbestos.

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 nearer to any non-fire-resistive ceiling than 114
times the diameter; but the above distanees may be reduced
by one-half, if the wall or ceiling is covered with not less
than 17 inch asbestos board covered with sheet metal, or
with equivalent protection.

Order 5213. Steam and Hot 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 woodwoil. Every such steam or hot water pipe

R o i TR T

I
Iy

E
i
1
[l
i+
Ve




50 GENERAL REQUIREMENTS. CHAPTER 4

passing through a combustible floor, ceiling or partition,
shall be protected by a metal tube one inch larger in
diameter than the pipe and shall be provided with a metal
cap. All wooden boxes or casings enclosing steam or hot
water pipes, or wooden covers to recesses in walls in which
steam pipes are placed, shall be lined with metal.

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 hetween the two duets, or shall be securely cov-
ered with 14 inch corrugated asbestos. The bhend at the
bottom of the vertical duct shall be kept at least 2 inches
from any woodwork,

Exceptlon: Asbestos paper weighing not less than 12 pounds per
square may be used as covering on forced air installations,

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

Order 5215. Registers.

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

Exception: Asbestos paper weighing not less than 12 pounds per
sifuare may be used as covering on forced air installations,

Order 5216. Floor Protection,

Al stoves and ranges used for cooking, heating or laun-
dry purposes using solid or liquid fuel, and which are more
than 16 square feet in horizontal area or which have a
flame at the bottom shall be placed on a fire-resistive floor
projecting at least 2 feet on each side. If such floor rests
on or is in contact with any 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 ghall equal at
least one-half the horizontal area of the slab.

The air spaces may be secured by using hollow tile plgced
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 to not less than 2 inch
solid thickness, without air spaces, provided it is covered
with sheet metal.

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

Gas ranges, domestic hot water heaters and hot plates
shall be supported at least 6 inches above any wood floor
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.

~ote: The above dimension of & inches may be reduced to 3% inches
if the bottom is suitably protected.with a metal shield,

Order 5217. Wall and Ceiling Protection.

All stoves and ranges used for cooking or laundry pur-
poses and all domestic hot water heaters shall be place.d‘ 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 16 square feet in area, and
also in the case of gas ranges of greater area if proper insu-
lation is incorporated in the hack of the range.

i
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Order 5218, Gas Vents.

All gas ranges, excepl those for domestic use, hot water
heaters, and other gas fired equipment shall be provided
with vent pipes conforming to the reguirements for smoke
pipes as specified in Order 5212,

Order 5219. Gas and 0Oil Lamps: Gas Service.

1. Gas and oil lamps shall not be used where electricity
is available, except in private apartments.

2. Gas and oil lamps shall be placed at least 6 feet above
the floor level, at least 6 inches from any combustible par-
tition or wall, and at least 2 fect {measured 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 brackets shall be provided with a guard or
stop so that the light cannot come nearer to the partition
or wall than one foot. In aisles and public passageways,
every such light shall he protected by an incomhustible
guard unless the light is at least 7 feet above the floor. Gas
and oil lights shall be kept at least 2 feet from any drape
or 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 5220. Electrical Work.

All electrical work shall conform to the Wisconsin State
Electrical Code, comprising Orders 1000-1499, inclusive, of
the Industrial Commission.

Order 5221. Location and Maintenance of Exits,

Every exit mentioned in Orders 5114 to 5119, inclusive,
shall lead to a streect, alley or open ecourt connceted with a
street. All such exits and all passageways leading to and
from the same, shall Le kept in good repair and unob-
structed at all times.

YT -y
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GENERAL SANITATION REQUIREMENTS

Order 5250. Toilet Rooms Required.

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

Order 5251. Toilet Rooms for the Two Sexes.

Where the two sexes are accommodated, separate toilet
rooms shall be provided except

(1) In apartment houses;

(2) If approved in writing by the Industrial Commis-
sion or the State Board of Health, or their authorized
agents, in buildings 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 rooms shall be provided.

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

Order 5252. Sex Designated.

Wherever women are employed or accommodated, each
toilet room shall be distinctly marked with regard to the
sex which uses it, and no person shall be allowed to use a
toilet room assigned to the other sex, except as provided in
Order 5251. The door or room labels shall be the words
MEN, or WOMEN, respectively, in letters not less than one
inch in height.

Order 5253. Location, Light and 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 5254,

The glass arca for a toilet room containing one closet or
urinal shall be at least 4 square feet, with 2 square feet
additional for each additional closet or urinal.

e e ey s e
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No toilet room shall have a movable window or ventilator
opening on any elevator shaft, or on any court which cor-
tains windows of sleeping or living rooms above.

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

Note: The size of gravity vent ducts, if surmounted with cffective

siphon type hoods, may be determined as follows; "\,"";‘02 = net ¢rass

sectional area of vent duct in square feet. Where A = floor area in the
toilet room In squarc feet.

The following are minimum vents as caleulated for toilet
rooms of average size:

Number of fixtures Diameter round pipe duct
Oneortwo _______ . _______________ 6 inches
Three or four ..___________________ 8 inches
Five or six __ . _____ e 9 inches
Seven _________________ . ____ 10 inches
Eight to ten _._.__ o ______________ 12 inches
Order 5254. Location Without Outside Windows; When
Permitted.

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

Order 5255. Artificial Lizht.

Every toilet room, except in connection with private
rooms or apartments, shall be artificially lighted during
the entire period that the building is occupied, wherever
and whenever adequate natural light is not available, so
that all parts of the room, especially the teilet compart-
ments shall be provided with artificial light intensity of 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 area with a minimum width of 3 feet, 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 5257. Floor and Base.

Every toilet room, except those installed and used only
in connection with private apartments, shall have the entire
floor and the side walls to a height of not less than 6 inches
made waterproof with ceramic tile, terrazzo, painted 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-absorbent material. Wood may be used only if it is
smooth and well covered with two coats of body paint and
one coat of enamel paint or spar varnish. But wood shali
not be used for partitions between toilet rooms, nor for
partitions which separate a toilet room from any room used
by the opposite sex. All such partitions shall be made
soundproof.

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

Order 5239. Enclosure of Fixtures.

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

Exception: The above requirements need not apply to teilet rooms
accommedating only s single closet or urinal,

A space of 6 to 12 inches shall be left between the floor
and the bottom of each partition. The top of the partition
shall be from 514 to 6 feet above the floox. Doors with the
top 515 to 6 feet above the floor, and the bottom 6 to 12
inches above the floor, shall he provided for all water-closet
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compartments. A: partitions and doors shall be of material
and finish required for walls and ceilings under Order 5258.

The water-closet compartments in toilet rooms shall be
not less than 30 inrieg in width, and shall be not less than
54 inches in depth with a clearance of not less than 24
inches between the fixture and the compartment door when
closed.  Compartment doors which are hung to swing in-
ward shall clear the fixture not less than 2 inches.

Nate: Rection HE.0%, of (e Wisconsin Statutes provides that not more
than it per cent of 11 1gilet eompatrtments of any nublie toilet room
uf any public building oiher than licensed hotels and resorts, shall be
kept tocked.

Order 5260. Fixtures,

Only individua! water-closets of porcelain or vitreous
china shall be useid. Water-closet seats shall be of wood or
other non-heat abiorbing material, and shall be finished
with varnish or olhey substance so as to be impervious to
water, In public huildings, places of employment and all
other public plices oxcept apartments, the water-closets
shall have projecting lips, or elongated bowls, and open
Tront seats. '

Ouly individual nvinals of porcelain or vitreous china
shall be used. Such individual urinals shall be set into the
floor, the floor @vaded to the urinal, and the urinals shall
be equipped with an cffective automatic or foot operated
flushing device.

Orvder 5261. Protection From Freezing.

All water-closcts 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 use at ail times.

Xote: TFoilet Tooms should be sdequately heated in cold weather.
Hesting equipment =% o003 he arranged to permit cleaning of floors and
witllx,

Orcder 5262, Di!-‘.p‘\-;,-\] of Se\\“age_

Lineh water-closer and urinal, and cach lavatory or slop
sink, located in a :cilet room shall be connected with a
sewer and water sy stom, where such systems ave available.
In locations wher o sewer system is not available, or can-
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not be made available, the disposal of human waste may be
accomplished as follows:

(1) Sewage treatment tank and disposal system.

Note: I'nr detailed requirements on such systems sece State Plumbing
Cuode,

(2) Where the local conditions make it impractical tc
install such system, outdoor toilets, as described in Order
5263, or other facilities, such 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 herein described shall be provided, unless outdoor
toilets or other facilities are permitted in writing by the
Industrial Commission or the State Board of Health, In
every case where chemical or septic toilets are installed,
the approval of plans and specifications therefor by the
State Board of 1lealth shall be secured before work is
started.

Order 5263. Outdoor Totlets,
Outdoor toilets shall comply with Orders 5250 to 5259,
inclusive, and in addition:

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

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

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

(4) The foundations shall be of concrete or other
masonty.

(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 entire vault shall be
of concrete, or brick, or stone, laid in cement mortar.

(6) All windows, ventilators and other openings shall
be screened to prevent the entrance of flies, and all doors
shall be self-closing. A separate ventilator shall be provided
for the vault and shall extend from the vault to not less
than one foot above the roof and be 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 equally
effective disinfectant shall be used in the vault and in the
urinal trough in sufficient quantities, and at frequent in-
tervals. The floors, seats and urinals shall be scrubbed as
often as necessary. The vault shall be cleaned out at proper
intervals.

Note: See 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, celhng and fixture there-
in, shall be kept clean, efficient, and in good repair.

In every toilet room, sufficient toilet paper made of mafte-
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, soap, 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 buildings and structures, and parts
thereof, shall be designed and constructed to support in
addition to the minimum superimposed 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 constructed to support the
following minimum superimposed live loads uniformly dis-
tributed in pounds per square foot of horizontal area, in
addition to the dead load:

Theaters and assembly halls with fixed seats:

Auditorium _______ . _________________ 50

Lobbies, corridors and passageways ______._ 80

Stairways 20
Assembly halls without fixed seats:

Auditorium ___ . 100

Lobbies, corridors and passageways ________ 80

Stalrways e 80

School, library, museum classification:

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

laboratories .o e 50
Vocational rooms _______ . _____________ 100
Library book stacks . ___________________ 100
Lobbies, corridors and passageways _.__.___ 80
Stalrways o 80

Apartment, hotel, place of detention classification:
Living rooms, sleeping rooms _____________ 40
Lobbies, corridors, passageways ___________ g0
Offices and similar areas ___.______________ 60
Stailrways e e 20
Dining Rooms _ . e __ 106
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Office buildings:

Offices o __.o——- e 50 |

Commereial — o e 100

SEAIIWAYS e mmm e s mmm— &0
Mercantile establishments:

All floor arcas and stairways o -- 100
Factories and workshops:

All Boor areas and stairways - o= 100
Garages:

All floor areas ..o oo - 8000 pound axle

load in any possible position or 80 nounds per
square Toot. (Whichever produces the greater

stress.)
Grandstands, reviewing stands, bleachers:
All areas - - - 100
Stages, in theaters and assembly halls —___.. 150
Roofs o e 30
Sidewalks - o i 250

The above live load requirements shall be considered only
as a minimum. Tn every case where the loading is greater
than this minimum, the design of the building or strue-
tures, or part thereof, shall be for the actual load and load-
ing conditions.

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

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 c:ut of the total live load used
in the design of girders shall i allowed for each 20 square
feet of tributary floor area, with a maximum allowable re-
duction of 15 per cent. This rzduction shall not be carried
into the columns nor shall such reduction be used in the
design of buildings to be uss: or occupied as warehouses
or for storage purposes.

3. For determining the ¢33l live loads carried by col-
umns, piers and walls, the  ilowing reductions shall be
permitted, based on the assted live loads applied to the
entire tributary floor arca.
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Warehouses and Storage Buildings

Carrying thervoof - . v O per cent
Carrying 1 floor and roof ________ 0 per cent
Carrying 2 floors and roof _______ 5 per cent
Carrying 3 floors and roof ______. 10 per cent
Carrying 1 floors and roof _______ 15 per cent

Carrying 5 or more floors and roof 20 per cent

Manufacturing Buildings, Stores and Garages

Carrying thevoof ___________._._. 0 per cent
Carrying 1 flcor and roof _._ .. __ 0 per cent
Carrying 2 floors and roof _____.. 10 per cent
Carrying 3 floors and voof ____._. 20 per cent

Carrying 4 or more floors and roof 30 per cent

All Other Buildings

Carrying theroof ________________ 0 per cent
Carrying 1 floor and roof _________ 0 per cent
Carrying 2 floors and roof _______ 10 per cent
Carry!ng 3 floors and roof _______ 20 per cent
Carrying 4 floors and roof _______ 30 per cent
Carrying 5 floors and roof _______ 40 per cent
Carrying 6 flcors and roof ___.___ 45 per cent
Carrying 7 or more floors and roof 50 per cent

Thg follgwing reductions in assumed live loads shall be
permltted in designing columns, piers and walls in build-
ings of mill and ordinary construction.

Warehouses and Storage Buildings

Carrying theroof ________.________ 0 per cent
Carrying 1 floor and rcof _.__...._. 0 per cent
Carrying 2 floors and roof __...__ 5 per cent

Carrying 3 or more floors and roof 10 per cent

Manufacturing Buildings, Stores and Garages

Carrying theroof ____ ... ______ 0 per cent
Carrying 1 floor and roof ___.____. 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 the yvoof ________________ 0 per cent
Carrving 1 floor and roof _________ 0 ger cent
Carrying 2 floors and roof _______ 10 per cent
Carrying 3 floors and reof _______ 20 per cent

Carrying 4 or morve {loors 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 braec-
ing or rigid connections between uprights and horizontal
members shall be provided to resist distortion.

The overturning moment may be disregarded in a stiue-
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 _______________ 15
Seft elay . 1
Ordinary clay and sand together in layers, wet
and spongy __ o
Clay or fine sand, firmand dry _ . ____________ 3
Sand, compact and well cemented ___________ 4
Gravel and coarse sand, well packed ________ 5
Hardpanorshale . _________ 6
Roek . ___._ Not more than 20 per cent

of the ultimate erushing
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 determine the character of the underlying material. Al-
lowable loading shail be in accordance with the above table
for the material encountered.

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

2WH

L= SEENY for steam hammer
2WwWH

L= S for drop hammer

in which formula

L —safe load in pounds

W == weight of hammer in pounds

H == fall of hammer in feet

S == penetration or sinking of the pile under the last
blow, in inches.

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. Masonry Construction—General Requirement.

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

Order 5304. Natural Building Stone and Cast 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 shall not
exceed the following at any point:
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Laid In Laid In
Limﬁ-Cemqnt (‘Memnnt.
i ortar ortar
Kind of Stone (I‘o;n?ia per Square Inch)
Granite. . oo oo aiiaas e e 640 200
Lirr;rt;t‘;ne, 4nt 500
Marble____ .. . 400 500
Casat Stone_._ 400 500
Sandstone . o o o e me e memmemme—mm—ammm—mm e 320 400

3 \Weather Resistance of Stone. All natural building
stone to be used in masonry exposed to the weather or frost
action shall be such that the strength and structure of the
stone will not be affected by the weathering or frost action.

wote: Where the weather resistance of a stone is questioned this \f’ill
reguire freezing and thawing tests as preseribed under the specification
of the American Society for Testing Materialy,

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

The average compre: sive 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 sguare 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 8 per cent.

Tests of cast 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 5303, Buildine Brick.

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

2. Structure. All building brick shall be rectangular in
form, free from cracks, laminations and other defects which
may interferc with proper layving of the brick or impair
the strength or permanence of the structure.

o Manufaciure. Conerete building brick shall be manu-
factured from a mixture of Portland cement and approved
aggregates, such as sand, grave, 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 be known at any time,

5. Strength and Absorption.

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

Compressive Strength
tbricks flatwise) ‘Water Absorption
Ibs. per square tach by.5 Hour Boiling C/B Ratio
average grosg area per cent
| —
Average ol Individual Average of Individual Average of Individual
5 Bricks Minimum 5 Bricks Maximur 5 Briﬁm L?aximum
2500 2000 20 s .70 0.75

Note: The ratiec C/B ig the ratio of absorption by 24 hour submersion

in water at room temperature to that after 5 hour submersion in boiling
woter.

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
in boiling water, the requirement for C/B ratio shall be
walved.

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

Compressive Strength Water Absorption
{bricks flatwise! by 5 Hour Boiling C/B Ratio
1bs. per square inch per cent
average gross ara
Average of Individual Average of Individual Average of Individual
5 Bricls Ainimum 3 Bricks Maximum 5 Bricks Maximum
2500 2008 20 25 0. 85 0. %0

{¢) The strength of all concrete and sand-lime brick
used in masonry construction shall conform to the following

minimum requirements:
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Compressive Strength Modulus of Rupture
{Rricks Flatwise) iBricks Flatwian)
Pounds Per Square Inch Pounds Per Square Inch

Average Gross Area
— '

Average of Individual Aveaage of Individual
5 Tests Alinimum 5 Testa Minimum
2508 2000 150 300

5. Tests. Typical specimens.of all types of building brick
1all 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 be demanded at any time there is reason-
able suspicion of non-conformance to the requirements of
this code.
The testing of all brick shall be in accordance with the
Standard Methods of Testing Brick (A.S.T.M. Designation
C 67) of the American Society for Testing Materials.

Order 5306. Hollow Bailding Units,
1. Definitions. :

(a) Hollow tile are the productsg of surface elay, shale,
fireclay, or admixtures thereof, moulded to permanent hol-
low form for use as masonry units in building construction.

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

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 I .
Based on Gross Area) Absorption
Tounds per sruare inch 1 per ¢unt
[Ind Constrietion Side Construction i
TiHe Tile !
Average | Individunt | Average | Individuml . Average | Individuat | Individual
of Five Minimum of Five ; Minimum | of Five Maximum Minimum
oare Tests i 1 Teats
o #‘777'_._.;”‘77 M‘E——' I o . -
ERLL] 1 1000 i 11ng {00 CoStols 19 4

L4
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(b) Number of Cells. Load bearing tile shall conform
to the following requirements as to the minimum number of
cells per unit in the direction of wall thickness:

Nominal Horizontal Minimum Number

Thickness of Tile of Cells in
as Laid in Wall, Direction of Wall

in inches Thickness
A e e e 1
6____ . R - c.._..2
10 e e a2
1 e et i LB
Note: Celig, as uscd herein, are hollow spaces enclosedl within the

perimeter of the exterior shells, and having a minimum dimension of
not less than 3% inch and & cross sectionzl area of not less than one
square inch,

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

(c) Shell and Web Thickness. The average over-all
thickness of the shells, measured hetween the inner and
extreme outer surfaces of end-construction hollow tile, shall
be not less than 2/ inch, except that in double-shell tile the
combined average over-all thickness of the inner and outer
shell shall be not less than 34 inch. The thickness of the
webs shall be not less than 15 inch.

The average over-all thickness of the shells, measured
between the inner and extreme outer surfaces of side-
construction hollow tile, shall be not less than 34 inch, ex-
cept that in double-shell tile the combined average ¢ver-all
thickness of the inner and outer shell shall be not less than
34 inch. The thickness of the webs shall be not less than
L4 inch.

{(d) Branding. All clay tile shall be branded with a
distinctive indentation on the shell. Clay tile which eomply
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.
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(e) Tests. Typical specimens of a]I. gizes and designs
of hollow tile used in exterior or bearing wa}lls shall be
tested originally to prove compliance with thlg cgde, apd
thereafter as directed by the Industrial Commission. Tile
shall be sampled and tested in accordance with the Standa.rd
Methods of Sampling and Testing Struct‘ural Cl:f\y Tile
- A.S.T.M. Designation C-112) of the American Society for
Testing Materials.

3. Hollow Concrete Masonry Units Used in Bearing and
Exterior Walls.

(a) Compressive Strength. All hollow concrete ma-
sonry units used in exterior and bearing walis shall have a
compressive strength of not less than 1000 pounds per
square inch gross area as 1aid in the wall. ‘

The average strength of any group of test specimens
of hollow concrete masonry units shall be nqt Ie.ssf than the
above requirements. The strength of any individual _test
specimen shall not be less than 900 pounds per square inch
gToss area. -

(b) Absorption. Hollow concrete masonty units psgd
in walls which will be exposed to the weather or soil in
finished work shall not absorb more than 14_p0unds ‘of
water per cubic foot of concrete actually conta‘med_. Units
which are protected from the weather or soil with one
course of brick or its equivalent need not conform to these
absorption requirements. .

(c) Branding. All hollow concrete masonry 1.1mts
used in exterior or bearing walls shall be pranded with a
distinctive indentation or waterproof stencilled mark, and
shall bear the name, initials, or trade-mark of the manufac-
turer. A facsimile of each individual brand shall be filed
with the Industrial Commission. .

{d) Tests. Typical specimens of ;1}': sizes gnd designs
of hollow concrete masonry units used exterior or .bear—
ing walls shall be tested in an approves manner, originally
to prove compliance with the requirems=.:s of this code, and
thereafter at intervals of not move tha:‘..one year. Further
tests may be demanded at any time nere 1S 1‘easonab¥e
suspicion of nor-conformance to the rojuirements of this
code,
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Hollow concrete masonry units shall be sampled and
tested in accordance with the methods of sampling and
testing concrete masonry units (AS.T.M. Designation
C 140-39) 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:

: Minimum Individual

Minimum No. + Minimum N, Average Minimum

Dimension of cells in ! of cells in Weight, Welght, lb.

unit direction of 1h. per per square

wall thickness sq, ft. of foot of

i tile tile
ax12x12 3 i 1 11 13
3x12x12 3 i 1 15 14
4x12x12 3 | 1 16 15
6x12x12 3 { 1 22 21
6x13x12 4 ; 2 25 24
Rx1dx1i2 4 ; 2 a0 28
10xE2x12 4 | 2 35 31
12x12x12 4 i 2 10 38

Noter The weights above are for scored tile. If any of the faces are
unscored, the weights shazll be increased 0.3 1lh. per square foot of
unscored area.

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

The requirements for minimum weights of hollow clay
tile used in non-bearing partitions shall be waived if the
over-all thickness of the shells, measured between the inner
and extreme outer surfaces, is not less than 54 inch and the
thickness of webs is not less than 15 inch.

(b) Shape and Structure. All hollow eclay tile used in
non-bearing partitions shall be reasonably free from lamina-
tions and from such cracks, blisters, surface roughness and
other defects 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, shail
not exceed 3 per cent of the greafest dimension of such face,
but in no case more than ¥ inch.

Surfaces of all tile intended for the direct application
of plaster or stucco shall be scratched or secored. 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.

O AT
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(e) Branding. All hollow clay tile gseq in yon-bear_mg
partitions shall be branded with a dis’gmctwe. indentation.
All hollow clay tile not suitable for use In bearmg and exte-
(jor walls but used in non-bearing partitions shall have the
word PARTITION impressed on them.

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

5. Hollow Concrete Masonry Units Used in Non-Bwr1ng
p*urtitions. All hollow concrete masonry units _used in non-
pearing partitions shall comply with the requirements for
4ie in bearing and exterior walls, or shall be branded w1t_h
. distinctive impression to identify them for use only in
non-bearing partitions. . .

6. Clay Tile and Hollow Concrete Masonry Units Used in
'loor Construction. _

(a) General Requirements. ‘Where hqllow clay tile or
nollow concrete masonry units are used in cox}crete ﬁopr
construction in a way that the whole or any portion o_f atile
or block is subjected to a load, the requirer{lents which ap-
ply to tile or block used in exterior and bearing construction
shall be complied with.

Where hollow clay tile or hollow concrete masonry
anits are used in concrete floor construction in a way that
no portion of a tile or bloek is subjected to a }oad, tI}e_ re-
quirements which apply to tile or blocks used in partitions
shall be complied with. . -

(b) Branding. All clay tile or concrete masgn}‘g_r units
used in floor construction shall bear the name, initials or
rade-mark of the manufacturer.

order 5307. Allowable Unit Stresses in Masonry.

The compressive stresses In masonry walls, partitions,
piers and similar bearing masonry shall not exceed the fol-
lowing in pounds per sguare inch:

Kind of Mortar

Kind of Masonry FE A

Lime Lime-Portland Tortland
Cement Cement
. 140 175
[ TS 7S SRR P 20 o 4
Hollow Concrete Masonry Units . _--- R 4 1
ollow Clay Tile__. ... .-t e e e——
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Where a combination of two or more 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 15041

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

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

Lime mortar shall consist of one part of lime putty, 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 confoerm to the Tentatlve Speci-
fications for Concrete Aggrecates (A.S.T.M. Designation C33-40) of the
American Society 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 reqnivements for bearing
units.
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The unit stresses in bearing masonry “{alls, partitions
and piers shall not oxveed those specified in Orders 5304
a-m(i]eigz{‘. mortar shall be used for al! mas<_)nry.whlch will
have one or more faces in contact with soil. L;me-cemer_lt
mortar or cement movtar shall be used for all masonry in

wplated piers, parape! walls, chimneys wher_e exposed to
ne weather, and for all hollow masonry units. All other
masonry may be laid in cement mortar, lime-cement mortar
i -tar. o
01‘21-1 nltftleal_;?;y Bond. In brick masonry, or in combm.atlon
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 bvick every sixth course of brlckT or
equivalent. The use of metal ties for bonding masonry 18
not approved.

Note: By equivalent is meant that one-sixth of the voiume of a wall
shall be header, or bond, wnlits,

Where masonry units are larger than bri.ck, the_: bend
courses shall be placed at intervals not exceeding 16 1nche.s:

3. Use of Hollow Clay Tile and Hollow Concrete 1\f_Iasom 3,
Units. Approved clay tile and concrete masonry units may
be used in bearing amd exterior walls of b}nldmgs not more
than 3 stories, or 4> feet in height, or In panel walls in
buildings of any height. In determmmg.thls height the
basement or foundation wall shall be cons1dere§1 a story if
constructed of clay lile or concrete masonry units.

Concentrated loads shall be transmitted to hollow clay
tile or hollow concrele block masonry by at least 3 courses
of brick or equivalent ccnerete or by a metal plate of suffi-
cient thickness and size to distribute the load to t.he webs
and shells ini'such a manner as not to exceed the unit strea_ss.

Where hollow clay tile or hollow concrete masonry units
are used in party wulls. there shall be not ljes:s, than two
such units, each & inches in thickness as a minimum, use(%
in making up the thicknzss of the wall unless sohsl masonrs
is used for building a.i chases, recesses, framing 9f all
openings, and for the st nport, anchorage, and protection of
all joists and beams carried into such \.vall. ‘ .

dlav tile and concrete masonry units uged in _bearmg
walls shall be well bedd=d in mortar. The net bearing area

YT T
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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
mortar is not exceeded.

All elay tile laid with cells vertical shall be laid in Port-
land cement mortar. All clay tile laid with cells horizontal

and all conecrete masonry units shall be laid in cement-lime
mortar, or better.

4. Height and Thickness. All hearing walls, party walls
and standard division walls, except as hereinafter provided,
shall be not less than 12 inches thick in the upper 3 stories,
inecreasing 4 inches in thickness for each 3 stories, or frac-
tion, below. 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 more than 20 feet, and the wall is not more than 30 feet
long hetween cross walls, offsets or 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, AN 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 horizontally, not exceeding 18 times
the wall thickness. Such lateral support shall be obtained
by masonry 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
if substantial lateral supports consisting of masonry walls,
offsets or pilasters are provided at intervals not to exceed
20 feef.

Rubble and rough cut stone walls shall be 4 inches thicker
than required for walls of artificially formed units or of
ashlar masonry.

Lo e e
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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 all buildings, the section of masonry sup-
porting 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 horjzontal dimension.

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

6. Chases, Recesses and Openings. There shall be no
chases in 8 inch walls or in any pier. No chase in any wall
shall be deeper than 14 the wall thickness. No horizontal
chase shall exceed 4 feet in length 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 wall between openings shall be as required for piers
for the entire wall height.

Order 5310. Non-Bearing Masconry Walls.

1. General Requirements. All exterior non-bearing ma-
sonry walls if constructed with one course of brick to the
weather may be backed with common brick, concrete
masonry units, or non-bearing clay tile, conforming to the
requirements of Orders 5305-5b and 5206—4 and 5. If walls
are built of conerete masonry units or clay tile, with or
without exterior stucco, such walls shall be constructed of
concrete masonry units or clav tile conforming to the
requirements of Order 5306-2 and 3.
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Interior non-bearing partition walls may be built of
materials conforming to the requirements of Orders 5305
5b and 53065 and 6, or of gyvpsum block or other approved
materials.

Lime, lime-cement or cement mortar shall be used for all
non-bearing masonry, except as follows:

(a) Lime mortar shall not be used in habitually wet
o1 damp locations.

(b) Gypsum shall be used for ZYpsuIm masonry.

(c) Gypsum may be used for interior clay tile
masonry.

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

All exterior and interior non-bearing walls and partitions
zhall be securely anchored to columns and supporting mem- -
2ers by means of substantial ties of at least No. 13 U. S,
Zrandard gage metal, spaced not more than 24 inches center
~o center.

3. Height and Thickness. Interior non-bearing masénry

"~'~:alls which are supported by fire-resistive construction and
~ave tight contact with not iess than 2 hour fire-resistive
:-'f_=n_stz'uction at the top, shall be not more than 36 times
iheir thickness in clear height. Similar non-bearing walls
which contact less than 2 hour fire-resistive support at the
=P shall be not more than 21 times their thickness in clear
neight. Plastering shall be included in computing the
~hickness.
_ The thickness of exterior non-bearing walls shall be not
1258 tha.n 1/24 of the clear height and not less than 1/30 of
<02 horizontal distance between vertieal supports, but in no
zase less than 8 inches.

o
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Order 5311. Cavity Walls.

Exterior non-bearing walls may be built with a facing of
4 inches of building brick complying with the requirements
of Order 5305-52, and a backing of either building brick
complying with the requirements of Order 5305-5b, or hol-
low building units complying with the requirements of Or-
der 5206-2 to 4 inclusive. Such walls shall have an air space
between the facing and backing of not less than 2 inches
nor more than 21% inches, and shall be bonded to each other
with galvanized metal ties at least 14 inch thick every 16
inches in height and 24 inches in width. The maximum
height between supports shall be 10 feet. For heights
greater than 10 feet between supports, the thickness of the
backing shall be increased 2 inches for each b 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 membrane 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 wecp holes, shall be provided
every 3 feet horizontally in the facing above the membrane.

Order 5312. Bonding and Anchoring Stone and Cast Stone
Veneers.

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

9. For non-bearing walls, individual stones 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 one
anchor is provided for every 6 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.

3. The backing of all stone or cast stone bearing or non-
- bearing walls shall be of brick conforming to the require-
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ments of Order 5305-5b, or other solid material weighing
at least 130 pounds per cubic foot.

Order 5313. Parapet Walls.

Parapet walls not less than 8 inches in thickness and 2
feet in height shall be provided on all exterior, division
and party walls of masonry or concrete, where such walls
connect with roofs other than roofs of fire-resistive con-
struction ; but this order shall not apply:

(1) To buildings where frame construction would be
permitted under the provisions of this code.

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

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

space is maintained between the wall and the boundary line
between premises.

{4) To walls which are not less than 10 feet from other
buildings on the same premises.

All parapet walls shall be properly coped with incom-
bustible, weatherproof material.

SECTION 3. CoONCRETE CONSTRUCTION.

Order 5314. Concrete Materials.

1. Portland Cement. Portland cement shall conform to
the “Standard Specifications for Portland Cement” (A. S.
T. M. Serial Designation: C9-38) or the “Standard Specifi-
cations for High-Early-Strength Portland Cement” (A. S.
T. M. Serial Designation: C74-39). .

2. Concrete Aggregates, Concrete aggregates, except
lightweight aggregates, shall conform to the “Standard
Specifications for Concrete Aggregates” (A.S.T.M. Designa-
tion C33~-39) including the methods of sampling and testing.

Lightweight aggregates for concrete shall conform to the
““Standard Specifications for Lightweight Aggregates for
Concrete”, (A.3.T.M. Designation C130-39) including the
methods of sampling and testing.

The maximum size of the aggregate shall be not larger
than one-fiftk «f the narrowest dimension between sides
of the forms o7 the member for which the conerete is to be
used nor larger than three-fourths of the minimum clear
spacing betw:sen reinforcing bars.
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3. Water. Water used in mixing concrete shall be clean,
and free from injurious amounts of oil, acid, alkali, or-
ganic matter or other harmful substances.

4. Metal Reinforcement. Metal reinforcement shall con-
form to the requirements of the “Standard Specifica-
tions for Billet—Steel Bars for Concrete Reinforcement”

4 ST.M. Serial Designation: A15-39), or for “Rail-Steel

ars for Concrete Reinforcement” (A.S.T.M. Serial Desig-
qation: A16-33), or for “Welded Steel Wire Fabric for
Concrete Reinforcement” (A.S.T.M. Serial Designation:
A185-37).

5. Storage of Materials. Cement and aggregates shall
be stored in such a manner as to prevent deterioration or
the intrusion of foreign matter. Any material which has
cleteriorated or which has been damaged shall be removed
completely from the premises.

Order 5315. Concrete Proportions, Blixing, and Strength.

1. Proportions. The proportions of aggregate to cement
for any concrete shall be such as to produce a mixture
which will work readily into the corners and angles of the
forms and around reinforcement with the method of plac-
ing employed on the work, but without permitting the
materials to segregate or excess free water to collect on
the surface.

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

2. Mixing. The concrete shall be mixed until there is a
uniform distribution of the materials and the mass is uni-
form in color and homogeneous. In machine mixing, only
hatchmixers shall be used. Each batch shall be mixed not
less than one minute after all the materials are in the mixer
_and must be discharged completely hefore the mixer is re-
charged. Machine mixers shall have a peripheral speed of
approximately 200 feot per minute.

Ready-mixed concrete shall be mixed and delivered in
accordance with the requirements set forth in the “Standard
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Specifications for Ready-Mixed Concrete” (A.S.T.M. Serial
Designation C94-38).

3. Strength. For the design of reinforced concrete struc-
tures, the value of f’. used for determining the working
stres?ses as stipulated in Order 5322-3 shall be based on the
specified minimum ultimate 28-day compressive strength
of thg concrete, or on the specified minimum ultimate com-
pressive strength at the earlier age at which the concrete
may be expected to receive its full load. All plans, submitted
for approval or used on the job, shall show clearly the as-
sumed strength of concrefe at the specified age for which
all parts of the structure were designed. ‘

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

When average aggregates are to be used and no prelimi-
nary tests are to be made, the water-content to be used for
various desired strengths of concrete shall be as indicated
in the following table:

Water-Content, U. 8, Gallons per 94 1b. Sack of
P 633 6

|

Cement T1
Assumed Compressive Strength at 28 Days, D T
Ih, per sq. in. 2000 2500 3000

In computing the water-content, surface water carried by
the aggregates must be included. Water-content other than
shown in the above table may be used, provided that the
strength-quality of the concrete proposed for use in the
structure shall be established by tests made in advance of
the start of the work, using suitable consistencies and in ac-
cprdance with the “Standard Method of Making Compres-
sion Tests of Concrete” (A.S.T.M. Serial Designation:
39-39). A curve representing the relation between the
water-content and the average 28-day compressive strength
or earlier strength at which the concrete is to receive its
full working load, shall be established 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 representing average values from at least fouz,'
test specimens. The maximum allowable water-content for
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the concrete for the structure shall be as determined from
this curve and shall correspond to a strength which 1s fifteen
per cent greater than that indicated on the plans. No sub-
stitutions shall be made in the materials used on the work
without additional tests in accordance herewith to show that
the quality of the concrete is satisfactory.

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

Adequate equipment shall be provided for heating the
conerete materials and protecting the concrete during freez-
ing weather. No frozen materials or materials containing
ice shall be used.

All concrete materials and all reinforcement, forms, fill-
ers and ground with which the concrete is to come in con-
tact, shall be free from frost. Whenever the temperature
of the surrounding air is below 40 degrees Fahrenheit, all
concrete when placed in the forms shall have a temperature
of between 60 and 90 degrees Fahrenheit and shall be main-
{ained at a temperature of not less than 50 degrees Fahren-
heit for at least 72 hours for normal concrete or 24 hours
for high-early-strength concrete, or for as much more time
as is necessary to insure proper rate of curing of the con-
crete. The housing, covering or other protection used in con-
nection with curing shall remain in place and intact at
least 24 hours after the artificial heating is discontinued.
No dependence shall be placed on salt or other chemicals
for the prevention of freezing.

5. Forms and Shoring for Concrete Structures. Forms
<hall be substantially constructed to carry dead loads and
impact imposed during pouring operations. Except for wall
forms, they shall remain in place until the concrete has at-
tained the designed strength, which shall be established by
recognized laboratory reporis on test cvlinders. When the
minimum tempetrature is less than 50 degrees Fahrenheit.
such cylinders shall be stored under the same conditions as
exist in the actual concrete they represent.

LT -
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In ail concrete construction the shores shal i
Fo carry the dead load of all concret: which hz; 331;?&2%23
its Flesigned strength, and all shor«s shall remain in place
u_ntll the concrete they support shall have attained its de-
signed strength, and, in multistoried structures, shorin
shall not under any circumstances tw removed fror;a a ]owei
st.01'y until the concrete ceiling construetion of the next
higher story shall have attained itz designed strength. The
term “designed strength” is define? in Order 5322. .

Order 5316. Flexure of Beams, Frimes, and Slabs.

. 1. Condition of Design. All memibers of frames or con-
t}nuous congtruction shall be desigmed to resist at all sec-
tions tjne maximum moments and shears produced by dead
load, live load and wind load, as Jdetermined by some one
of the approximate methods of elastic frame analysis
Ap_v reasonable assumptions may e adopted as to re]ativé
stiffness of columns and floor members. The assumption
made should be consistent throughout the analysis ThS
following will serve as a guide to satisfactory desig'n.. °

The stiffness, K, of a member is Jdefined as ET divided by {
or hA. The modulus of elasticity for conecrete shall be a}s
sum_ed as 1000 f7., and that for steel as 80,000,000 lbs eI-'
5q. in. In the analysis of continucus frames, cen:ter to Ct;n?cer

distances, [ and k, shall b i
istances, ., e used in the det inati
oiances ermination of

In computing the value of I of slabs, beams, girders, and
colu_mns. the reinforcement may be neglected, In T-sh,a ed
sections allowance shall be made for the effect'of the ﬂa.np e
T=e additional width of haunched tloor members near sg .
ports may be neglected in computing moments, but ma l:I:e
co‘nsmered to resist moment and shear. The add’itional dler th
o7 haunched floor members may be considered as resistIiJng
mom:nt only when a complete anaiysis is made taking into
account the variation in depth. Otherwise the minimum

depzi should be used to find moment and to resist the re-

sulting moment., However, in any

mayv be assumed to resist shear. v case, the actual depth
AL:-ments at faces of supports may be used for design

07 teams and girders. Solid or ribbed slabs with clear spans

oI not more than ten feet that ave 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 beams otherwise neglected. The span length
of members that are not built integrally with their sup-
ports shall be the clear span plus the depth of the beam or
slab but shall not exceed the distance between centers of
upports.

The clear distance betweern lateral supports of a beam
shall not exceed thirty-two times the least width of com-

pression flange.

2. Requirements for T-Beams. In T-beam construction
the slab and beam shall be built integrally or otherwise
effectively bonded together. The effective flange width to
be used in the design of symmetrical T-heams shall not ex-
ceed one-fourth of the span length of the beam, and its
overhanging width on either side of the web shall not ex-
ceed eight times the thickness of the slab nor one-half the
clear distance to the next beam.

For beams having a flange on one side only, the effective
overhanging flange width shall not exceed one-twelfth of
the span length of the beam, nor six times the thickness of
the slab, nor one-half the clear distance to the next bheam.

Where the principal reinforcement in a slab which is
considered as the flange of a T-beam {not a joist in conerete
joist floors) is parallel to the beam, transverse reinforce-
ment shall be provided in the top of the slab. This rein-
forcement shall be designed to carry the load on the por-
tion of the slab assumed as the flange of the T-beam. The
spacing of the bars shall not exceed five times the thickness
of the flange, nor in any case eighteen inches.

Provision shall be made for the compressive stress at the
support in continuous T-beam construction, care being
taken that the provisions relating to the spacing of bars,
and the placing of concrete shall be fully met.

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

Isolated beams in which the T-form is used only for the
purpose of providing additional compression area, shall
have a flange thickness not less than one-half the width of
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the web and a total flange wid
ridt .
the web thickness. ge width not more than four times

. e3e.1 (_'Jongpressmq Steel in Flexural Members. Compression
st stilrn' eams, girders, or slabs shall be anchored by ties
o ; ups not less than 14_ inch in diameter spaced not
o t-g.n?art thar} 16 bar diameters, or 48 tie diameters.

ch stirrups or ties shall be used throughout the distance
where the compression steel is required.
a 4. Concr.e‘te _Joist Fl'oor Construction. Concrete joist

oor construction consists of concrete joists and slabs
pl‘aced .monolithically with or without burned clay or con-
f}z ;3115::3 Ttl_le fillers. The joists shall not be farther apart than
four}inlcgfhes fgce to face. The joists shall be not less than
R es wide, nor of a depth more than three times the
‘ When .burned clay or concrete tile fillers, of material hav-
1dr;§ia ur:ilt c?mpl‘essive strength at least equal to that of the
e fgi'lr;e : strength of the concrete in the joists are used, and

e Tillers are so placed that the joints in alternate rows are
s}tlagg"e?ed, the vertieal shells of the fillers in contact with
the J.OIS"CS may be included in the caleulations involving
shear or negative bending moment. No other portion of thz
ﬁ”;}};s mav betincluded in the design caleulations.

e concrete slab over the fillers shall

one and one-half inches in thickness, nor ?;zsnﬁf iiﬁiktrll'iz
than one-twelfth of the clear distance between joists L

Where removable forms or fillers are used, the thic.knesq
of the c‘oncrete slab shall not be less than one-twelfth of th;
leear distance between joists and in no case less than two
{nf:hes. $uch 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
loz_td does not exceed fifty lbs. per sq. ft., no additional
1'e1\1;;f}?1'coment shall be required.

en the finish used as a wearing sur i

monolithically with the structural slabgin lglf?lflinlgss Elfaifx(:,
warehouse or industrial class, the thickness of the concrete
over the fillers shall be one-half inch greater than the thicl;—-
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 at any point.' Such eonduits
or pipes shall be so located as not to impair the strength
of the construction. )

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

and Reinforced Concrete.

Order 5317. Shear and Diagonal Tension. -

1. General. Due to the composite character of remf'orf:ed
concrete beams the action of reinforcement In .resmtmg
diagonal tension is not susceptible of cxact analys1§. _Hence
the design of web reinforcement is based on empirical or
modified rational methods which have been developed from
tests and the observation of existing structures.

Vertical stirrups, bent-up longitudil?al bars or lc?oth, ad;l
greatly to the resistance to shear or dla.gonal tgnsmn. _Thls
is especially true if adequate bond remstancg is provided,
either in the form of low bond stress or effective ancporage
of the reinforcement. The importance of lz_nond resistance
is such that high working stresses are permitted only when
all of the reinforcement is anchored properly. Therefore
the requirements of Order 5318 on Bond apd Anchorage
are intimately related to the provisions of th1§ order.

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

14 . . "
formula v — Bid For beams of I or T section the width o

-ete web or stem shall be used.

th‘irf Ocrclfr:llcrete joist floor construction whz.ere _burned c]a_v_o’r
conerete tile are used, the shells of .the tile in cor}tact with
the joists may be used in computing the shearing stress
provided that the net compressive stl"en,trth ?f_the shells of
the tile equals that of the concrete in th‘_a joists and pro-
vided that the joints in alternate rows of tile are stgggere(}.

3. Use of Web Reinforcement. Where the shearl-ng unit
stress in a beam or joist exceeds 0.02 f’., web rfemforce—
ment shall be provided at all gections for the shear in excess
of this amount. _

Web reinforcement may CORSISY
stirrups or bent-up longitudinal rein

+ nf vertical or in_clined
forcement or a combi-
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nation thereof. Bars inclined at an angle less than 15 de-
grees with the axis of the beam shall not be considered as
web reinforcement.

Stirrups or bent-up longitudinal bars to be considered
effective as web reinforcement shall be anchored at both
ends in accordance with the requirements of Order 53184,

4. Spacing of Web Reinforcement. Where web reinforce-
ment is required it shall be so spaced that every 45 degree
line (representing 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 0.06 f’. is used, every such

line shall be crossed by at least two such lines of web
reinforcement.

Order 5318. Bond and Anchorage.

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

the formula u =

E:fjd' In beams of wvariable depth to
which this formula does not apply special provision must
be made for the end anchorage of all tensile reinforcement.

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

3. 8pecial Anchorage of Longitudinal Steel for High
Bond Stresses. Tests show that special anchorage is equiv-
alent to increased bond resistance. Consequently, with spe-
cial anchorage higher hond stresses may be allowed than




o

36 STRUCTURAL REQUIREMENTS. CHAPTER 5

could be permitted for unanchored reinforcement. Since
resistance to diagonal tension failure is primarily a func-
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-
iinal bars 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-
uous with the reinforcement along the opposite face of ithe
beam.

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 har or a hook. In either case the additional length of
bar shall provide the needed anchorage by normal bond
stress, assumed to be uniformly distributed over the addi-
tional embedded surface. A properly dimensioned hook is
one in which the har is bent in a full semi-circle, with a
radius of bend not less than three diameters, plus an exten-
sion at the free end of at least four bar diameters. Right
angle or other abrupt bends, which do not engage a strue-
tural steel memher, are not to be considered as anchorage
unless the radius of the bend is at least four bar 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 to 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. Hooks 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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b. Bending around a longitudi i
gitudinal rod in th ;
U-shaped stirrup or hook. ¢ form of &

€. A hook placed as close to the upper or lower sur-
face' of th_e beam as the reguirements of fire and rust pro-
tectior} will permit. The stress developed by bond between
the mid-depth of the beam and the center of the hook may
be added to the capacity of the hook. ’

d. An adequate length of embedment i
o 1n the upper or
J._u“ er one-half of the depth of the beam, whether straight
i'r bezl_t. Anchorage of this type alone shall not be relied on
=21 stirrups in cases where the sheari - i ;
inceods 06 ring stress in the web

Order 5319. Columns.

1. Limiting Dimensions. The following sectior
< short column, for which the unsuppo%*ted hZiﬁhipglyngi
<reater than 10 times the least latera] dimension. When
e unsppported height exceeds this value the design shall
_:-:'r.modlﬁed as shown in Order 5319-4. The unsupported
~ight may be defined as the distance from the bottom of a
2 sb E:o]umn capital, or beam to the top of the floor below
S rneipal eclumns in buildings shall have 3 minimum.
~-ameter or thickness of 10 inches. Posts, bearing walls
- =rs, or mullions that are not continuous from story t(;
& o}x;\- shall have a minimum diameter or thickness of ¢
Lhehes.,

2. Spiral Columns. The maximum allowable axial load
. columns reinforced with longitudinal bars and closely
#haced spirals enclosing a circular core shall be as follows:

P= A, (0.80 7, + 1. F)
in which the vertical steel Pe == 0.02 to 0.08,

the spiral steel p’ — 4—0(1):6—% + %“—, and

. is the area within the outer ci
spiral hooping. er circumference of the

o The.rr}inimum_ number of vertical bars shal]l be six, and
<% minimum diameter of bar shall be % inch. Spirals

=13l be at lea_st 14 inch in diameter and shall not be spaced
=5 than 114 inches nor more than 8 inches apart.



83 STRUCTURAL REQUIREMENTS. CHAPTER b

3. Tied Columns. The maximum allowable axial load on
columns reinforced with longitudinal bars and separate
lateral ties shall be as follows:

P == As (0'18 f’c + 0.70 P fs)
in which the vertical steel p, — 0.01 to 0.04, and
A; is the gross area of the column section.

The minimum number of vertical bars shall be four, and
the minimum diameter of bar shall be 3% inch. Lateral
ties shall be at least 14 inch in diameter and shall be spaced
apart not over 16 bar diameters, 48 tie diameters, or the
least dimension of the colurmn. 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
axially loaded reinforced concrete column having a height,
h, greater than 10 times its least lateral dimension, d, is
given by the formula:

r_ o3tk
P =P [1.3 .03 d-l
in which P == the allowable axial load on a normalshort
column.

5. Bending Moments in Columns. Columns in building
frames shall be designed to resist the maximum moments
and shears produced by dead load, live load, and wind load,
as determined by some approximate method of elastic frame
analysis. Assumptions as to relative rigidity of colummns
and floor members shall be consistent throughout and agree
with the methods used in the analysis of floor members.
Recognized methods of analysis shall be followed in calcu-
lating the stresses due to combined axial load and bending.
The gross area of both spiral and tied columns may be used
in these eomputations.

Order 53320. Plain and Reinforced Concrete Walls and Piers.
1. Definitions. Plain concrete shall be defined as that
which is reinforced with less than 0.0025 times the cross-
sectional area of the wall, either vertically or horizontally.
2. Thickness. The thickness of walls built of concrete
having a 28-day compressive strength of 2000 lbs. per sq.
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in. or better may be 20 per cent less than that of other
forms of masonry walls,

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

_3. Working Stresses. The allowable working stresses in
reinforced concrete bearing walls with minimum reinforce-
mept specified above shall be 0.25 f’e for walls having a
ratio of height to thickness of 10 or less, and shall be re-
dufzed proportionately to 0.15 f, for walls having a ratio of
I.nelght 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 wal] thickness nor
shall it exceed the center to center distance between loads.

4. Non-Bearing Walls. Non-bearing panel and enclosure
walls of reinforced concrete 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-
tlon.shall be determined by passing through the section a
vertical plane which extends completely across the footing,
ancll computing the moment of the forces acting over the
entire area of the footing on one side of said plane,

The_ greatest bending moment to be used in the desipgn
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 column, 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 feotings under masonry walls. '
¢. Halfway between the face of the column or pedestal
and the edge of the metallic base, for footings under
metallic bases.

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

In two-way reinforced footings, the total tensile rein-
forcement at any section shall provide a moment of resist-
ance at least equal to eighty-five per cent of the bending
moment.
~ In two-way square footings. the reinforcement extending
in each direction shall be distributed uniformly across the
full width of the footing.

In two-way rectangular footings. the reinforcement in
the long direction shall be distribute< uniformly across the
full width of the footing. In the cass of the reinforcement
in the short direction, that portion <:termined by the fol-
lowing formula shall be uniformly distributed across a
band-width (B) centered with respec: to the center line of
the column or pedestal and having a width equal to the
length of the short side of the footimg. The remainder of
the reinforcement shall be uniforn’y distributed in the
outer portions of the footing.

Reinforcement in band-width (2 2
Total reinforcement in short dir=znsion (S + 1)

In this formula, “S” is the ratio <7 the long side to the
short side of the footing.

2. Anchorage of Bars in Footing Slabs, All bars in foot-
ing slabs shall be anchored I+ mez-z of standard hooks.
The outer faces of these hooks shall =2 not less than three

inches nor more than six irches 7zom the face of the
footing.

3. Shear and Bond. The crizical :=ction for shear to be
used as a measure of diagona. tens! 11 shall be assumed as
a vertical section obtained by pasziz.g a series of vertical

planes through the footing, eich of which is parallel to a
corresponding face of the cciumn. oedestal, or wall and
located a distance therefrom :quai 1o the effective depth
for footings on soil, and one-nalf ~- 2 effective depth for
footings on piles.
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Each face of the critical section as defined above shall
be considered as resisting an external shear equal to the
load on an area bounded by said face of the critical section
for shear, two diagonal lines drawn from the column or
pedestal corners and making 45 degree angles with the
principal axes of the footing, and that portion of the cor-
responding edge or edges of the footing intercepted between
the two diagonals.

Critical sections for bond shall be assumed at the same
planes as those prescribed for bending moment; also at all
other vertical planes where changes of section or of rein-
forecement occur.

Computations for shear to be used as a measure of bond
shall be based on the same section and loading as prescribed
for bending moment.

The total tensile reinforcement at any section shall pro-
vide a bond resistance at least equal to the bond requirs-
ment as computed from the following percentages of the
external shear at the section:

a. In one-way reinforced footings, 100 per cent.
b. In two-way reinforced footings, 85 per cent.

In computing the external shear on any section through
a footing supported on piles, the entire reaction from any
pile whose center is located six inches or move outside the
section shall be assumed as producing shear on the section;
the reaction from any pile whose center is Jocated six inches
or more inside the section shall be assumed as producing no
shear on the section. For intermediate positions of the pile
center, the portion of the pile reaction to be assumed as
producing shear on the section shall be based on straight-
line interpolation between- full value at six inches outside
the section and zero value at six inches inside the section.

4. Transfer of Stress at Base of Column. The stress in
the longitudinal reinforcement of a column or pedestal shall
be transferred to its supporting pedestal or footing either
by extending the longitudinal bars into the supporting
member, or by dowels.

In case the transfer of stress in the reinforcement is
accomplished by extension of the longitudinal bars, they
shall extend into the supporting member the distance re-

A ey
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quired to transfer to the concrete, by allowable bond stress,
their full working value.

In cases where dowels ave used, their total sectional area
shall be not less than the sectional arca of the longitudinal
reinforecement, in the membey from which the stress is being
‘vansferred. In no case shall the number of dowels per

"ber be less than four and the diameter of the dowels
. not exceed the diameter of the e¢olumn bars by more

.11 one-eighth inch.

Dowels shall extend up iuto the column or pedestal a
distance at least equal to :hat required for lap of longi-
tudinal column bars and down into the supporting pedestal
or footing the distance reguired to transfer to the concrete,

by allowable bond stress. :he full working value of the
dowel.

The compressive stress i the conercte at the base of a
column or pedestal shall be onsidered as being transferred
by bearing to the top of tl:: supporting pedestal or footing.

The unit compressive stress on the loaded area shall not
exceed the bearing stress 3 awable for the quality of 'con—
crete in the supporting m<o-ber as limited by the ratio of

the loaded area to the suro:rting arca.

In sloped or stepped 7x-:ings, the supporting area for
bearing may be taken as = -: top horizontal surface of the
footing, or assumed as :™: grea of the lower base of the

Jargest frustum of a py—s=mid or come contained wholly
within the footing and i =g for its upper base the area

actually loaded, and hav . side slopes of one vertical to
two horizontal.
5. Pedestals and Foozivigx (Plain Concrete). The allow-

able compressive unit stvss on the gross area of a concen-
trically loaded pedestal si5.  not exceed 0.25 f7.. Where this
stress is exceeded, reint s> -ment shall be provided and the
member designed as a v - “oreed concrete column.

The depth and width a pedestal or footing of plain
concrete shall be such t=.:: -he tension in the concrete shall
not exceed .03 f’.. and T . -erage shearing stress shall not
exceed .02 f’. taken on s« . -ns as prescribed heretofore for
reinforeed concrete foot. o<

6. Footings Supporti™:z Round Coelumns, In computing
the stresses in footings + - :2h suppeit a round or octagonal

TR

STRUCTURAL REQUIREMENTS. CHAPTER 5 93

concrete column 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 KEdge-Thickness. In reinforeed concrete
footings, the thickness above the reinforcement at the edge
shall be not less than six inches for footings on soil, nor
less than twelve inches for footings on piles.

In plain concrete footings, the thickness at the edge shall
be not less than eight inches 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 deseribed in Order 5315-3. Rein-
forced 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 Ibs. per sq. in.

2. Modular Ratio. The meodular ratio, n, shall be as-

sumed equal to 30}?00.
3. Allowable Unit Stresses in Concrete.
Flexure:
Extreme fiber stress in compression
Positive moment at mid-span _______ fo=1040 f,
Negative moment near supports_____ fo=045 f.
Extreme fiber in tension
For plain concrete footings only._____ fi=0.03 £,
Shear:

Beams without web reinforcement and

without special anchorage of longitu-

dinal steel o __ 2.=0.02 f’,
Beams without web reinforeement hut

with special anchorage of longitudinal

steel ______ . 2. = 0.03 f'.

Three times these shear values may be used
when beams are provided with properly
designed web reinforcement,
Flat slabs at distance, d, from edge of
column capital, or drop panel _____.__ Vo= 0.03 f',
Footings with hooked rods ___________ 2= 0.03 .
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Bond (Plain rods) :
Beams and slabs oo U = 0.
One-way footings with hooked rods____ u = 0.06 fe
Two-way footings with hooked rods___. # =0

Bond (Deformed rods} :

Beams and slabs - e u = 0.05_ Fe
One-way footings with hooked rods_.__ u = 0.075 .
Two-way footings with hooked rods__.- u = 0.056 fe
Bearing:
Walls, piers, pilasters, and pedestals .
(maximum) (See Order 5320-3) .- fo=025 [’

Columns (See Order 5319)

4. Allowable Unit Stresses in Reinforcement,

Tension in Longitudinal Steel:
Structural grade steel rods __ .- f. = 18,000
Intermediate grade and hard grade steel
rods (Billet steel, rail steel, or axle

steel) oo f. == 20,000
Tension in Web Reinforcement:
All grades of steel e f. == 16,000
Compression in Column Verticals:
Intermediate grade steel rods . __.__ _ f.=16,000
Hard grade steel rods (Billet steel, rail
steel, or axle steel) o~ s = 20,000

¥ote: The symbols and notation used in the above formulas are
defined as follows:

F. = ultimate compressive strength of concrete at age of 28 days.
f‘ - compressive unit stress in extrime fibre of conerete in flexure or
" !
axinl compression in eonerete in columns,

f, = tensile unit stress in extreme fitre of concrete.
v, == unit shearing stress in conerete.

1% = bond stress per unit ares, of suriace of bar.

f, = tensile unit stress in reinforcemsnt,

Order 5223. Reinforced Gypsum Concrete,

1. Materials.

(a) The term “gypsum” as used in this Chapter shall
mean calcined gypsum manufactured from gypsum meet-
ing the requirements of the American Society for Testing
Materials’ Standard Specifications for Gypsum C22-25,
{American Standard A49.1-1833).

(b) Gvpsum concrete shall consist of a mixture of
gvpsum and water, with or without wood chips, fiber or
other approved aggregate.
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(c) Precast gypsum concrete shall contain not more
than three per cent and cast-in-place gypsum concrete not
more than twelve and one-half per cent of wood chips, shav-
ings, or fiber measured as a percentage by weight of the
dry mix.

(d) Wood chips, shavings, or fiber used in gypsum
concrete shall be dry, soft wood, uniform and clean in ap-
pearance. They shall pass a 1-inch screen and shall be not
more than J: inch in thickness.

(e) Steel bar and wire reinforcing shall meet the
requirements of Order 5314—4.

2. Minimum Thickness.

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

{h) Precast gypsum concrete units for floor and roof
construction shall be reinforced and unless the shape or
marking of the unit is such as to insure its being placed
right side up, the reinforcing shall be symmetrical so that
the unit can support its load either side up.

3. Design.

(a) Reinforced gypsum concrete shall 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 exceed-
ing the stresses allowed in this chapter for the materials
thercof except as hereinafter provided. The general assump-
tions and principles established for reinforced concrete
shall also apply to reinforced gypsum concrete insofar as
thev are pertinent.

(b) For precast gyvpsum structural units which can
not be analyzed in accordance with established principles
of mechanics, the safe uniformiy distributed carrying ca-
pacity shall be taken as one-fifth of the total load causing
failure in a full size test panel with the load anplied along
two lincs each distant one-fourth of the clear span from
the support.

AT T
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(¢} Reinforced gypsum concrete shall 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 lbs, per sq. in.

Class 2 Containing not more than three per cent by .
weight of wood chipsorfiber. ... .- ... 1000 1bs. per sg. In.

Class 3 Containing not more than twelve and one-
half per cent by weight of wood chips or .
fiBeT o e 500 1bs. per sq. .

(b) The strength of gypsum concrete shall be deter-
mined by compressive tests of five cvlinders, 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-
perature of not less than 70 degrees Fahrenheit nor more
than 100 degrees Fahrenheit 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 method of testing and application of load shall be in
accordance with the requirements specified in Sections 19
and 20 of Standard Methods of Making Compression Tests
of Concrete, A.S.T.M. C39-39. The average of the five
specimens shall not fall below the specified minimum and
in no case shall any specimen show a strength of less than
80 per cent of the specified minimum. ‘

5. Modulus of Elasticity.

(a) In the design of structural members of reinforced
gypsum concrete the following values shall be used for the
modulus of elasticity:

Class 1 Neat. oo irmcemmmemameems 1,000,000 tbs, per sq. in.

Class 2 Containing not more than three per
cent by weight of wood chips or fiber_ . §00,000 lbs. per sq. in.

Class 3 Containing not more than twelve and
one-half per cent by weight of wood .
chips or fiber. ..o 200.000 lbs. per sq. In.
6. Allowable Stresses.
(a) In the design of structural members of reinforced
gvpsum concrete the stresses in the concrete shall not exceed
the following allowable values:
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Compressive stress in bending ... 0.25f,
Axial compressive or bearing stress ______ 0.20f,
Bond stress (reinforcement, anchored) ___. 0.02f,

Shea¥ing stress (reinforcement anchored) 0.027,

In this table (f.) indicates the compressive strength of
the gypsum concrete as specified in Section 4.

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

7. Suspension System. In the construction of floors or
ojche'r slabs the reinforcing shall consist of wires with con-
t1nu1ty. through multiple spans and anchored at the ends.
The wires shall be supported in the top of the slab by the
roof or floor beams and shall be tightly drawn dovx;n as
n'early to the bottom of the slab at mid-span as fire protec-
tion xzequirements will allow. Provision shall be made in the
framing of the end bays of this system for resisting the
forces _due to end anchorage of the wires. The wires shall
be designed for a tension in pounds per foot width of slab
equal to:

wle
_ o
in which
2 is the total load in lbs. per sq. ft.

L is the clear span in feet
d is the sag of the wires in feet

SECTION 4. STEEL AND IRON CONSTRUCTION.

Order 5321, Structural Steel.

1. Material. Structural steel shall be of such quality as
‘]cgo _céonform dto the “Standard Specifications for Steel for

ridges and Buildings” (A.S.T.M. Serial Designation:
A7-39). sramon:

2. Design Assumptions. Ordinarily beams, girders and
trussgs shall be designed on the basis of simple spans whose
effec’glve length is equal to the distance between centers of
gravity of the members to which they deliver their end
reactions.

Whgn beams, girders and trusses are designed on the as-
spmptlon of er%d restraint, full or partial, based on con-
tinuous 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 forces,
without exceeding the allowable unit working stresses at

any point.
3. Allowable Unit Stresses. All parts of the structul_'e
*A11 be so proportioned that the sum of the maximum st:atlc
:ses in pounds per sq. in. shall not exceed the following:

-ension .
Rolled Steel, on net section - —— oo 20,000
Rivets. on area based on nominal diameter - 15,000
Compression ' 18,000
Axially loaded columns, gross section _. T
1+ 455007

With a maximum valueof —_. ——cr e 15,000

in which [ is the unbraced length of the columns,
and 7 is the corresponding radius of gyration
of the section, both in inches.

. !
For main compression members,?shall not ex-

ceed 120.

' I
For bracing and other secondary members, -
shall not exceced 200.
Bending .
Tension on extreme fibers of net sections of
rolled shapes, plate girders, and built-up

mMembers _ . e m——
Compression on extreme fibers of ¢ross sections

of rolled shapes, plate g.rders, and built-up
members, for values of . not greater than
40 o e 22,500
7
15 1500 b2
20,000

20,000

With a maximum value of - oo

in which [ is the laterally v .supp: —red length of

the member, and b is th: widiz of the com-
pression flange, both in ches. :

Stress on extreme fibers of ™ins .o _o-- 30,000
Shearing 7 :
Rivets, pins, and turnmed olts = reamed or
drilled holes - - cccmmee. cmm e e 15,000

Unfinished bolts _ oo i i e 10,000
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Gross area of webs of beams and girders where
h the clear distance between flanges in inches
is not more than 60 times ¢, the thickness of
the web in inches ___________ e 12,000
(iross area of the webs of beams and girders if
the web is not stiffened where % is more than
60 times t, the greatest average shear per
square inch-}, shall not exceed
18,000
hz
T+ 50
in which V is the total shear, and 4 is the gross
area of the web in square inches.
Double Single

Bearing " Shear Shear
livets, pins, and turned bolts in

reamed or drilled holes ___________ 30,000 24,000

Unfinished bolts ___________________ 20,000 16,000

Expansion roller bearing per linear inch
600 times the diameter of the roller in inches

4. Beams and Girders.

(a) Rolled beams shall be proportioned by the moment
of inertia of their net section. Plate girders with webs fully
spliced for tension and compression shall be so propor-
tioned that the unit stress on the net section does not exceed
the stresses specified in Section 5 as determined by the
moment of inertia of the net section.

{b) Plate girder webs shall have a thickness of not
less than 1/160 of the unsupported distance between the
flanges.

(¢} Web splices shall consist of plates on each side of
the web ecapable of transmitting the full stress through the
splice connections.

(d) Stiffeners. Stiffeners shall be required on the
webs of rolled beams and plate girders at the ends, and at
points of concentrated loads, and at other points where
h, the clear distance between flanges, is greater than
85 ¢ V18000 (4/V — 1}, in which t is the thickness of
the web. When stiffeners are required, the distance
in inches between them shall not be greater than
85 £ /18000 (A/V — 1), or not greater than 6 feet. When
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h is greater than 60 fimes £, the thickness of the web of a
plate girder, stiffeners shall be required at distances not
greater than 6 feet apart. Stiffeners under or over concen-
trated loads shall be proportioned to distribute such loads
into the web.

Plate girder stiffeners shall generally be in pairs, one
'n each side of the web, and shall have a close bearing

zainst the flange angles at points of concentrated loading;
stiffeners over the end bearings shall be on plate filiers.
The pitch of rivets in stiffeners shall not exceed 6 inches.

(e) Flange plates of all girders shall be limited in
width so as not to extend more than 6 inches or more than
12 times the thickness of thinnest plate beyond the outer
row of rivets connecting them to the angles.

(f) Crane runway girders and the supporting frame-
work shall be proportioned to resist the greatest horizontal
stresses caused by the operation of the cranes.

(g) Rivets connecting the flanges to the web at points
of direct load on the flange between stiffeners shall be pro-
portioned to carry the resultant of the longitudinal and
transverse shears.

(h) Rivets connecting the flanges to the webs of plate
girders and of columns subjected to bending shall be so
spaced as to carry the increment of the flange stress
between the rivets.

5. Coluomn Bases and Anchor Bolts.

(a) Loads. Proper provision shall be made to transfer
the column loads, and moments if any, to the footings and
foundations.

(b) Alignment. Column bases shall be set level and
to correct elevation with full bearing on the masonry.

{¢) Finishing. Column bases shall be finished to
accord with the following requirements:

1. Rolled steel bearing plates, 2 inches or less in
thickness, may be used without planing, provided a satis-
factory contact bearing is obtained; rolled steel bearing
plates, over 2 inches, but 4 inches or less in thickness, may
be straightened by pressing (planed on all bearing surfaces
if presses are not available) to obtain a satisfactory con-
tact bearing; rolled steel bearing plates, over 4 inches in
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thickness, shall be planed on all bearing surfaces (except
as noted under 3). .

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

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

(d) Anchor Bolts. 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 steel
except for linings, fillers, and the webs of rolled beams and
channels, shall be: for exterior construction—3; inch; for
interior construction—14 inch. (These provisions do not
apply to light structures such as skylights, marques, fire
escapes, or light miscellaneous steel work.)

{b) Gusset Plates. Gusset plates for trusses with end
reactions greater than 35,000 pounds shall be not less than
3 inch thick. ‘

(c) Angles. The widths of the outstanding legs of
angles in compression (except where reinforced bv plates)
shall not exceed 12 times the thickness for givder flanges
and 16 times the thickness for other members.

{d) Compression Members. In compression members
consisting of segments connected by cover plates or lacing,
ot segments connected by webs, the thickness of the webs
of the segments shall be not less than -5 of the unsupported
distance hetween the nearest rivet lines, 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 rivets, o1 the roots of theiy
flanges in case of rolled sections.

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

7. Welded Connections. Unless otherwise indicated by
the designer, all connections shall be designed az flexible.
They shall permit the ends of the beam to votate sufficiently
to accommedate its deflection by providing for a horizontal
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displacement of the top flange as determined by the follow-
ing formula:

e=?>,_628.'fW)ﬁ’ in which e == the horizontal displace-
ment hetween the top and bottom of the beam at its
end in inches, 8§ = the flexural unit stress in the
beam at mid-span, lb. per sq. in., and L — the span
of the beam in feet.

Special care is necessary when welding at temperatures
~a2low 25 degrees Fahrenheit in order to avoid poor work-
manship, under chilling, large residual stresses, and undue
eracking, local preheating of the base mets! shall be avoided
and the welding operation shall be protected from too rapid
cooling caused by strong winds.

The size of fillet welds should be selected with regard to
the inherent efficiency of small welds, the mecessity of mak-
ing connections in small space and the lir-itations of weld-
ing technique. Practical evaluation of these factors has
established the 14 inch and the & inch fillz=: welds as stand-
ard sizes for structural welding.

All welding shall be done by skilled werkmen who shall
give satisfactory proof of their skill and ability with the
process to be used on the propesed work.

Welded joints shall be proportional sc -hat the stresses
caused therein shall not exceed the follow g values:

Shear on section through weld throas ____ 11,300
Tension on section through weld threat __ 13,000

Compression on section through thr:zt of
butt weld ____.______ o __ 18,000

Fiber stresses due to bending shall not =xceed the values
prescribed above for tension and compression, respectively.
Stress in a fillet weld shall be considered zs shear, for any
direction of the applied stress.

In designing welded joints, adequate :-ovision shall be
made for bending stresses due to eccentri:ity, if any, in the
disposition or sections of base metal parts.

8. Shop Painting.
(a) Shop Coat. Before leaving the siop, all steel work
shall be thoroughly cleaned, by effective r2ans, of all loose
mill scale, rust and foreign matter. Exce-t where encased

[a]
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in concrete, 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 applied to dry surfaces.

(b} Inaccessible Parts. Parts inaccessible after as-
sembly shall be given two coats of shop paint of different
colors.

(c¢) Contact Surfaces. Contact surfaces shall be
cleaned, by effective means, before assembly, but not
painted. '

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

9. Erection.

(a) Bracing. The frame of all steel skeleton buildings
shall be carried up true and plumb, and temporary bracing
shall be introduced wherever necessary to take eare of all
loads to which the structure may be subjected, including
erection equipment, and the operation of same. Such brac-
ing shall be left in place as long as may be required for
safety.

(b) Bolting Up. As erection progresses the work
shall be securely bolted up to take care of all dead load,
wind and erection stresses.

{c) Erection Stresses. Wherever piles of material,
erection equipment or other loads are carried during erec-
tion, proper provision shall be made to take care of stresses
resulting from the same. _

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

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

(f) Turned Bolts. Holes for turned bolts to be in-
serted in the field shall be reamed in the field.

(g) Field Painting. All field rivets and bolts, also all
serious abrasions to the shop coat, shall be spot painted
with the material used for the shop coat, or an equivalent,
and all mud and other firmly attached and objectionable
foreign materials shall be removed, before general field
painting.

Respensibility for this touch-up and cleaning, as well as
for general field painting, shall be allocated in accordance
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with accepted local practices and this allocation shall be

set forth explicitly in the contract.

Order 5325. Steel Joist Construction,

1. Definition. Steel joist construction shall consist of
decks or top slabs defined in Order 5325-7 supported by
separate steel members referred to as steel joists. Any steel
member suitable for supporting floors and roofs between
the main supporting girders, trusses, beams, or walls when
used as hereinafter stipulated shall be known as a “steel
joist”. Such steel joists may be made of hut or cold formed
sections, strip or sheet steel, riveted or welded together, or
by expanding.

2. Limits of Span and Spacing. The span of steel joists
shall not exceed 24 times the depth of the steel portion of
the steel joist. The span of open web steel joists shall not
exceed 550 times the least radius of gyration of the top
chord around a vertical axis, and in case the top chord 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 steel joists shall not exceed 24 inches on
centers for floors nor 30 inches on centers for roofs, except
when used to support steel or wood roof decks. In no case
shall the spacing exceed the safe span of the top slab, deck,
or flooring over the said joists.

Where these spans or spacings are exceeded the require-
ments for steel joist construction shall rot apply, but the
steel members shall be designed in accordance with the
requirements of Order 5324.

3. Materials. All steel used shall conferm to the “Stand-
ard Specifications for Steel for Bridg:s and Buildings”

(A.S.T.M. Serial Designation: AT-39). All steel joists shall
receive one coat of asphalt base paint applied by dipping
or spraying, or an equivalent protective covering. before
leaving the shop.

1. Design of Steel Joists. An open w: steel joist built
up of bars or other sections, or one fah-izated by expand-
ing a rolled scction, shall be designed as & truss. The com-
pressive stress in chord members and dizconals of the joist
shall not exceed those given in Order »321-3, for main
members. The tensile stress shall not ex.:vd 18000 pounds
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per square inch in any member. The minimum shear to be
used in desigming 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, except
that the basic working stress shall not exceed 18000 pounds
per square 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 being stayed laterally when the deck or
top slab over the steel joists complies with the provisions
of Order 5325-T.

All joints and connections of an open web steel joist shall
be capable of withstanding a load at least 3 times the de-
signed load and shall he sufficiently rugged to vesist the
stresses incident to transportation and erection when
handled in 2 reasonable manner,

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

Ends of steel joists shall be designed to resist the bend-
ing produced by the ceccentricity of the reaction at the
support.

5. Erection. The ends of steel joists shall extend a dis-
tance of at least 4 inches onto masonrv or reinforced comn-
crete supports and at least 214 inches on steel supports.
Every third steel joist on concrete or masonry supports
shall be anchored thereto with an anchor equivalent to a 34
inch round. The ends of all steel joists supported on
masonry walls shall be bedded in mortar. All steel joists
supported on steel beams shall be secured thereto with an
anchor made of not less than a % inch bar fastened over
the flanges of the supporting beams.

During the construction period, care shall be exercised
to prevent excessive concentrated or moving loads. The con-
struction coniractor shall provide for adequate distribution
of such loads so that the carrying capacity of any steel
joist is not exceeded during that period. When erected and
bridged, the total concentrated load on any one steel joist
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166 STRUCTURAL REQUIREMENTS. CHAPTER 5

shall not exceed 800 pounds and in the case of open web
steel joists, such concentrated load shall not be imposed
between panel points.

6. Bridging. As soon as steel joists have been erec{:ed,
bridging shall be installed between them beflore the applica-
tion of construction loads. This bridging shall be adequate
to safely support the top chords or flanges against lateral

~ment during the construction period and shall holc_l the
. joists in a vertical plane passing through the hearings.

.2 steel joists at the ends of panels sha}ll 1_)0 bracec‘l later-

‘v by anchors or ties at each line of bridging. If filagoqal
piZdging is used in which all diagonal mem?wers will resist
only tension, they shall not be less than a 7, inch rour}d rod,
and these diagonals shall be supplemented by a continuous
strut adequately attached to the top chords or ﬁaggef of
all steel joists so bridged. This top strut sh_all be equn'a.:ent
as a strut to a 14 inch round steel bar. If diagonal memoers
are used which are capable of resisting both tensmn- a_nd
compression, the top strut may be omitted. In case bridgmg
in the form of horizontally placed beam or angi_e sections
is provided, it must be so connected to the steel. joists that
it will support the top chords or flanges against lazeral
movement and hold the steel joists in a vertical plane. Four-
teen gauge wire diagonals shall be used to secure_t}m bot-
tom chotrds or flanges at each linc of bridging of this ype.
Wire may be omitted when bridging whic]} restrains :)f:oth
top and bottom chords or flanges is used. \?\ hen the spacing
of steel joists exceeds 30 inches on centers in roofs. sag r.ods
may be used in lieu of any of the above types of bricsing.
Rows of bridging shall be not more than 7 feet apari. or
movre than 7 feet from supports.

7. Decks and Top Slabs. Decks or top slabs 0'.'er-steel
joists may be of concrete or gypsum pourcd on ma. lath
centering attached to the top chords or fanges of steel
joists as required elzewhere in this section or on r<=- ~able
centering provided the top chords or flanges of in= steel
joists are properly stayved by the concretg or gypsn slab.
Other equally suitable permanent coentering may B '_;sed,
provided it is substantially attached to tl.:e top ChATIS or
flanges as required elsewhere in this sectirn and :r:_‘;"lded
these attachments (or the centering itself) sre secures.7 an-
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chored into the concrete or gypsum slab. Precast concrete
or precast gvpsum slabs when securely attached to the top
chords or flanges and anchored thereto and brought to a
firm bearing. wood decks as stipulated below, and cor-
rugated or other steel roof decks securely anchored to the
top chords or flanges may be used over steel joists. Any
attachment or pair of attachments when applied shall be
capable of staring the top chord or flange laterally in both
directions and in the case of open web steel joists, shall be
spaced not farther apart than the panel point spacing.
Decks or top siabs over steel joists shall not be assumed to
carry any part of the compression stress in the steel joist.

Flat wood decks of single thickness of one inch nominal
material shall not have a span of more than 20 inches for
floors, or 30 inches for roofs, All such decks shall be securely
fastened to the wood nailer strips.

Poured structural slabs of concrete, gypsum or other
similar material shall not be less than 2 inches thick. They
shall be poured upon %4 inch ribbed metal lath weighing
not less than 4 pounds per square vard for spans not ex-
ceeding 21 inches and upon 34 inch rib lath weighing not
less than 1.5 pounds per square yard for spans not exceed-
ing 30 inches. Other material equally suitable as a form or
centering for casting concrete or gypsum slabs may be used
in place of rib lath. Rib lath or other centering which re-
mains in place shall be substantially attached to the top
chord or flange of each steel joist at intervals of not over
8 inches. Such slabs shall be reinforced with mesh or rods,
in addition to the rib Iath, except that when slabs are to be
covered with a wood strip top floor, the rib lath or center-
ing may, if adequate, serve also as the reinforcement.

Any material used as centering for the top slab shall be
installed so as not to exert an undue lateral pull on the top
chords or flanges of the steel joists,

Order 5326. Wrought Iron.

The requirements for design, fabrication and erection of
steel for buildings and structures under Order 5324 ghall
apply to wrought iron, except that the following stresses in
pounds per square inch shall not he exceeded:
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Tension on net section ____ . ____ 12,000
Compression, on short lengths or where

lateral deflection is prevented ._____-_ 10,000
on gross section of columns
12,000 — 60 %—

in which L =length in inches
y = radius of gvration in inches

Dending. On extreme fibres if lateral de-
flection is prevented ______ - 12,000
Wrought iron shall conform to the Standard SpeciﬁFa-
tions for Refined Wrought Iron Plates, Serial Designation
A42-18,

Ovder 5327. Cast Iron.
The following unit stresses in pounds per square inch
shall not be exceeded in cast iron: -

Tension on net section _____ .~ 0
Compression, on short lengths or where
lateral deflection is prevented _______ 10,000
on gross section of columns
10,000 — 40 2=

in which L = length in inches
r — radius of gyvration in inches

Tension in the extreme fibre if lateral
deflection is prevented _____ _____.___ 3,000

The material and workmanship of cast iron members
shall be equal in all respects to that described in the Ameri-
can Society for Testing Materials Specifications for Gray-
Iron Castings, Serial Designation A48-29.

All columns resting on, or supporting, other columns shall
have their ends machine faced to a plane surface perpen-
dicular to the axis. :

SECTION 5. Woop CONSTRUCTION.

Order 5328. Woad Constructicn.

1. Quality of Material. The quality and design of all
wood used in the construction of all buildings and struc-
tures or parts thereof, shall conform to the minimum stand-
ards under this section.
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All members shall be so framed, anchored, tied and
braced together as to develop the maximum strength and
rigidity necessary for the purpose for which they are used.
No member shall be stressed in excess of the strength of
its details and connections.

All wood structural members shall be of sufficient qual-
ity, size, and strength, as to earry their imposed loads
safely and without exceeding the allowable working stresses
as specified in this order.

The requirements stated are a minimum standard and
apply primarily to conventional types of construction.

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

Workmanship in fabrication, preparation, installation,
joining of wood members and the connectors and mechani-
cal devices for the fastening thereof, shall conform through-
out to good engineering practice.

Where wood is used in parts of a building or structure
habitually exposed to moisture, ample ventilation or suffi-
cient preservative treatment, or both, shall be provided.

2. Allowable Working Stresses. In the design and con-
struection of structures and structural members of wood
the following unit stresses, in pounds per square inch, shall
not be exceeded:

7T p—
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Planka, Beams and Stringera
Compression
i (& ial Grade Name Rules Under Which Graded "
Spectes " Team:llon Maximum Paraliel Modulus
Extreme Horizontal | Perpendicu- to Grain of
Fihre in Shear lar to L, Elaaticity
Bending Grain
is 10 or less
Waostern Rted Cedar._ .| Struetural. ..o ooooiaiaans West Const Lumbermen’s Assn. 1000 100 200 800 1, 000, 000
Jan. 1, 1941
hoen £3 . 1400 120 300 1200 , 200, 000
e ClyoTess .o £400 = [ Southern Cypress_..._..| Nat'| Hardwood Lumber Assn.
Southern Eypress 11007 f Southarn Cypress..- .| Jan. 1, 1941 1100 100 300 1000
— 1800 # { Rock Blm._......__...| Nat'lHardwood Lumber Assn. 1200 igq Egg }ggg 1 300, 000
Rock Eim. .. oocnoo-- | 16002 1 Dock Elm___ .. Jan. 1, 1941 }‘;33 1',10 :’;UO s ' :
1400 # f Roeke Klm_o_ .. __ . 1a09 120 oo
1200 #  Rock Blm_ __ ke | |8
T T T T T T Dnse Sebeet Steuctaral 5 HET] 1400
Dense Seleet Steucturad 1860 105 {
Doglas | T S, fol::fsrr(ut-lurul,,,. .. __| West Coust Lumbermen's Asan, 14600 90 f{:g ﬁgg 1, 601, 000
{Coaat Region) 1200 # [ Feaming and Joint Jan, 1, 1941 13010 :‘_’_ it
4 # { Framing and Joist .. __ .. 00
oy el - mo s e | ouR | pEe
Doughia Fir .o Q.tru:-tuml e meaam l': ,g S 1048 1 500 000
s todand inpire) oo Streaet urul R 7(7 . - 5 . .
T T ekt + tural .. T 0 $00 700
Sele rh(ruclural _______________ Lion il
Fustorn Hemloek .- l(t\l;J.\'(} Kuatorn TEemloek . .- .| Northern Hemloek and Hard- lsiuﬂ :-2] S;Bg t, 100, 000
fineludes Wisconsin 400 &G Bastern Hemloek. - o . “"‘“1 Mlprs. Ansn, a0 b oo
Heinluck) %00 8G Eastern Hemloek June 27, 1R Rty 4 i N o
o No . ) Fea o 1 w1 e H T I
Wost Coast Hemiocek No. 1 Dimenslon._._.._.___...0 Weost Coe m( l.umlu-rm(\n 8 Asan, lll W 100 Joa Tan 1, 40w, iyl
o - Tan. 1, 1941 B o )
“hi TTTTT T T e T B 1100
|00 .= [ Dak, Red and White o _. [RIUL \,:n 3
9354 S isul_}: f(}::k: ll:~:l ::::111 White . __| NatCl 1aredwaead Lumber Az, Lea 1‘.;n i “.:I:': L, b, e
""" 1400 [ Qak, Red and White_ ___| Jan. 1, 1841 i tdu hun o
E200 2 [ Oak, Hed and White____ 1200 10¢ L
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Manks, Beams and Stringers
Compression
Spoecica Coramercink Griade Name Rulen Under Which Graded Tension
and Maximum Parallel Modulus
Extreme Horlzontzl | Perpendleu- to Grain of
Fibre in Shear lar {o L Elasticity
Beading Grain D
{s 10 or leas
1000 3G Norway Pine_ _______ .-| Northern ITemlock and Hard- 1000 64 300
Norway Pine.________ 9n0 8G Norway Pine. _ wood M fgra, Ausn. 900 64 360 i, 200, 000
800 SG Norway Pine._._ ... June 27, 1041 800 G4 300
Select Structural ..o .. ______ 2000 100 as0 1450
I'rime Structural - _ . . 1800 100 280 1300
Southern *ine, Long- Merchantable Stractural. . [ Southern Pine Inspection, Bur- 1600 100 380 1200
_______________ Struct. 8q. Fdgeand Sound . R eau of Southern Pine Assn, 1600 100 380 1200 1, 600, Q00
No.1Struetural .. _ May 28, 1940 1400 100 380 1000
Nen I L. L, Dimension. _ 1400 100 380
Nu, 2 L, L~L050 I Dimension_ .. . 1060 100 380
Dense Select Struetural. .. 2000 100 380 1450
Diense Structurad . _ . _____ 1800 100 380 1300
Drense Str. 8¢, Edge and Sound __§ Soulhern Pine Inspection, Bur- 1600 100 48R0 1200
Southern Pine, Short- | 1tense #1 Struclural,, ... . cau af Sputhern Pine Assn, 1400 100 480 1000 1, 600, 00O
leaf. oo . No. 1 Dense Dimengion_ May 28, 1940 o6 160 380
No, L Dimension. ... 1200 100 380
No. 2 Denae—1050f Dimension. . . 1050 100 380
No, 2 Med, Grain-800  Dim.._._ S00 100 380
12903 f EasternSpruce......_..| Northenstern Lumber Mfigra, 1200 90 250
Eastern Spruee._ ... 1100# [ Eastern Spruce. Agsn, 1100 80 260 1, 200, 000
1000 4 § Bastern Spruce. .- _..._| Aprill, 1938 1000 0] 250
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3. Exterior Walls. Walls shall be designed to carry safely
not less than the designated wind load (see chapier on
Working Stresses) acting inwardly or outwardly combined
with the dead load and one-half the full live load, or dead
and full live load whichever is the greater.

Anchorage shall be provided to resist safely the vertical

;g forces (sce note) and to prevent any sliding or over-
,ing. This shall include not only anchorage to the

.andation, but also anchorage of the roof to the walls.

sroper tying of the walls at the corners shall be required.

Note: As a specific basis for design of roofs and anchorage, a suction
or vertieal lifting force of 20 pounds per square foot shall be uged.
assuming two-thirds of the dead load is acting to resist the vertical
force.

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 ends of joists adjoining studs ~

shall be securely spiked to the studs.

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

4. Interior Partitions. Walls shall be designed to carry
safely the full dead and live Joads.

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

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

Partitions unsupported by walls shall be supported on
girders or two or movre 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 aft 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 double studs at each side and double headers
across the top resting on the short stud at each end. The
double header shall be placed on edge and shall be trussed
above for all openings over 4 feet in width or where more
than two 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
from the back of any fireplace.

5. Floors Supported on Wooden Framework. When en-
closing walls are 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 place and to resist safely all
lifts and inward and outward pressures as prescribed in
this code.

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

Floor joists framing into the side of wood girders shall
be supported on metal joist hangers or on a bearing strip
or ledger 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-
curely 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 bottom edges of joists may be notched in the
outer one-fourth of the length not to exceed one-sixth of
the joist depth. Notching the top or bottom edge of joists
will not be permitted in the middle half of the length of
any joist.

Header joists over 6 feet long, and tail joists over 1% feet
long, shall be hung in approved stirrup irons or joist
hangers.
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Joists under bearing partitions and running paraH.eI
thereto shall be multiple, well spiked, or separated by.sohd
bridging not more than 16 inches on centers to permit the
passage of pipes. o

Wood cross bridging shall be placed between jmsts.lf fﬁhe

-+ is over 8 feet. The distance between lines of bridging

.stween bridging and bearing shall not exceed 8 feet.

sod cross bridging properly fitted and securely r}alled to

joists shall be not less than 3 square inches In cross
sectional area.

Metal cross bridging ol equal or greater strength may be
used in place of the wood cross bridging.

Solid bridging extending the full height of the _joist sha_]l
be placed between floor joists which cross bear.mg parti-
tions. Solid bridging shall be placed between joists at. the
edge of flooring where the attic space is only partially
covered.

8. Fire Stopping. Firc stops shall be provided at all ip-
tersections of interior and exterior walls with floors, ceil-
ings and roof in such manner as to effectively cut off com-
munication by fire through hollow ‘concealed spaces and
prevent both vertical and horizontal drafts.

Furred walls shall have fire stopping placed immediatt_ely
above and below the junction of any floor construction w;th
the walls, or shall be fire stopped the full depth of the joist.

All spaces between chimneys and wpod framing shall be
solidly filled with incombustible material at floor levels.

All fire stopping as required in this section shall be not
Jess than 2 inches in thickness and not less in width than
the enclosed space within the partition except as pro-
vided for chimneys. .

7. Floors Supported on Masonry Walls. Every girder and
beam which enters, or rests on, a masonry wall shall have a
bearing of at least 4 inches thereon.

Wood members entering masonry party or fire walls shall
be separated from the opposite side of the wall a_nd from
beams entering the opposite side of the wall by 4 inches of
masonry. The ends of the joists, beams and girders shall be
splayed~ or fire-cut to a bevel of not less than 3 inches in
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
self-releasing type so arranged as to leave an air space of
not less than 14 inch at sides and ends of member. The ends
of girders shall not be sealed in; provided, that where ends
of timbers are pressure treated with creosote or other
approved preservative, they may be sealed in.

Anchors for each tier of joists more than 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 114 inch iron, or equal, not less
than 20 inches long, fitted with a 34 inch by 6 inch pin at
the wall end, and shall be spaced not more than 6 feet apart.
The pin shall be placed horizontally in the wall and 4 inches
from the opposite face of such wall. Such anchors shall in
all cases occur on the opposite 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 be lapped
and spiked so as to form a continuous tie across the build-
ing. Anchors shall be placed across the top of joists that
run parallel to the wall, and shall be fastened to the ends
of joists below the neutral axis.

8. Wooden Trusses and Built-Up Members. Wood trusses
and similar framing shall have all joints accurately cut and
fitted together so that each bearing iz true and drawn
tightly to full bearing.

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

All girders and beams built-up of strips, boards or dimen-
sion lumber shall be fastened together by glueing, nailing,
spiking or bolting in a manner to develop the full strength
of the parts. The stiffness of all members, and the strength
of all joints, splices and laps, shall be fully developed.

9. Posts and Columns. Wood posts, when used in base-
ments, shall bear on a cement base which shall extend not
less than 3 inches above the finish floor. The base shall bear
divectly on the post footing.
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taral framing are of incombustible material, there shall be
my area restriction. o _
No building shall be limited in area when divided into
sections which do not exceed the maximum areas tabulated
in this order. Such division walls shall have not less than a
four-hour fire-resistive rating as specified in Order 5105
2; ~ all extend at least 3 feet above the roqf unl.ess the
b of fire-resistive construction. All openings in sf,uch
w  shall be protected with fire-resistive doors as specified
f; special occupancy separation excgpt that suc.h_ doors
Iy normally remain open if held in that position by

fusible links.

Order 5402. Number and Location of Exits.

Every building and every story thert_eof shall have at
least two exits, with the following exceptions:

(1) First and second story storage rooms mnot over
uare feet in area. o
2000 (qu) The second story of a twe stoz:y building, pro-
vided such story is used only for offices; is not over 3000
square feet in area; and has a stairway -enclosed W}th npt
Jess than one-hour fire-resistive construcjclon, as spec1ﬁed_ in
Order 5105, leading directly to the outside anc_l not leading
to the basement. Such enclosure chall be unpierced except
entrance and exit doors.

foiti}(li?tional exits shall be provided so that no part.-of any
factory or mercantile building having contents .whmh_ are
liable vto burn with extreme rapidity or from Whl(‘:h poison-
ous fumes may be liberated or explosions occur 1n case of
fire, will be more than 75 feet distant frpm an exit. In oth.er
buildings in this classification this dlstan.ce may be In-
creased to 100 feet and where approved spr}nklers are pro-
vided throughout the building, a furthelf' inerease to 1-15)0
feet will be permitted. All of the above d1§tan<:es are to be
measured along public passageways an_d als.Ies.

Exits in all buildings of this classification shall be_ S0
located and distributed so as to afford the best possible

egress. .

Order 5103. Type of Exits. _
At least one-half of the exits above required shall be
stairways as specified in Orders 5116-51138. The other
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exits shall be either stairways or horizontal exits as speci-
fied in Order 5119, or fire escapes as specified in Order
5120. No fire escape, however, will be accepted as a required
exit on any building more than 5 stories or 55 feet in
height. In a two story building, an outside wooden stairway
may be used as an exit.

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

Wherever stairwayvs are required under this classifica-
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
where the slope of the ramp is less than one foot in ten feet.

Order 5404. Total Width.

In a building not provided with horizontal exits, the
total width of stairways shall be not less than the following:
(a) In ordinary or frame buildings, 60 inches per 100
persons; if sprinklered, 40 inches per 100 persons.
(b) In fire-resistive and mill buildings:

:
Fire- Fire-
resistive | resistive Mill
Sprink- not Mill not
ered Sprink- Sprink- Sprink-
ered ered ered
_________ 30 30 40 60 in. per 190 persons on 2nd floor
plus 15 25 20 30 in. per 104 persons on 3rd Aoor
plus 12 20 16 24 in. per 100 persons on 4th foor
plus g 15 12 18 in, per 100 persona on 5th fioor
plus [ 10 8 12 in. per 100 persons on 6th floor
plus 3 5 4 [ in. per 100 persona on 7th floor
plus 7} 0 ¢ 0 in. ;L),er 100 persons on 8th and
avove

but in no case shall such totallwidth be less than
30 | 50 ‘ 40 I 60 l in.npa- 100"persons on any one
] ooT.

Standard fire escapes (Order 5120) 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 numher of persons accommodated on such floor
may be Increased at the rate of 100 persons for each 40

g e e e
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Short columns or posts are those having an L/d ratio n'
19 or less in which L — unsupported length in inches and «

the least side in inches.
Safe load for short columns may be obtained by the

formula
P

A
ich —P represents the working stress for the column
A

=S

+ § represents the safe unit compressive stress par alicl
, the grain given in the table of working stresses. r

For columns of the intermediate class, that is, with ,

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

ommended :
= 1‘“‘"( K d)

E
1nv&h1chK——064»|/

| ™
I

and E = the modulus of elasticity gweu in the tabh of

working stresses.
For columns having ££ ratios greater than K the fol.w
( .
ing formula is recommended:

P 0.27T4E

)
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Chapter 6
FACTORIES, OFFICE AND MERCANTILE BUILDINGS

Order 5400. Scope.

This classification includes all factories and workshops
(ineluding all places where manual labor is employed),
office buildings, telegraph and telephone offices, mercantile
establishments where commodities are bought or sold, tav-
erns, warehouses, railroad stations, exhibition buildings,
and places where not more than 100 persons assemble for
recreation, entertainment, worship, or dining purposes.

Order 5401. Construction, Height and Allowable Area.

Buildings 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 exceed that permitted for the corresponding type
of construction and number of stories.

Maximum Floor Areas (Sq. Fto
Types of Number of When Building Froats on
(’onstruclmn Stories — —
3 or more
1 Street 2 Streets Streets
Firn-Resistive o Restrictions
. 6 or 7 stories. . ._ - 6000 000 12000
Mill Construction. .. c.o.o| 4 al d 5 storfes______ 100040 15000 IK004
2 and 3 stories. _____ 15600 18000 20000
1 I 20609 23000 20000
i 4 stories_. . ..., 6000 9000 12000
Ordinary Construction. ... | 2 and 3 stories.___._ 7500 11000 13000
l1story oo 12000 150040 20000
Z2atorioa oo __a.__ 5000 6000 T000
Frame Construction_..... 1 StOTY e emee 10000 12000 14000

When the entire building is protected by an approved
automatic sprinkler system, the above areas may be in-
creased 66324 per cent. In one story mill-constructed build-
ings provided with approved automatic sprinklers and in
one story buildings of ordinary construction, whose con-
tents are inecombustible, and whose floors, roofs and struc-
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inches of width of such exits, provided such increase shail
not exceed 100 per cent of the number of persons accom-
modated by the stairways.

Example: As examples of calculations under this order
where the same number of persons are to be accommodated
on each floor, the following table shows the number ac-
~ommodated by two stairways of minimum width (each 44
nches wide) ¢

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

| .
Fire- Fire- . !
resistive resistive s M'l”k I‘\;hll_ n}?t
ight of buildin Sprink- . not prionk- Sprink-
Hei € l.r:::ed Sprink=- \ered lered
1 lered -
p i 2 175 220 147 Persons on each floor
f::g::fi ---------- I 13?. li‘; 147 9;2 Persons on each floor
l-t.wric-s ------------ ; 1534 92 116 77 Pergeng on cach floor
3 stories_ i1 50 100 67 Dersons ot cach flour
25:{32@3""'"" o 122 73 92 61 Persons on each floor
More than 6 stories . _‘ 117 0 N ——- Persons on each floor

Where one minimum stairway and one “A” ﬁre escape
are prox"ided. take 34 of the above numbers; subject to the
limitations of Order 5402.

Order 5403. Capacity of Buildings.

In caleulating the aggregate width of exits, the capacity
of the building shall be established as follows:

Stores. first floor and basement . 30 sq. {t. per person

Stores, second floor and above __ 60 ¢

Dining Reoms, Cafes, Taverns, o w .
ete. e 10 .o .

Places of Seated Assemblage __ 7 ““ . N

Warehouses oo 300 e .

Factories and Offices _____.——_ 75

The above figures are based on the net area of each occu-
pied space. Where dining rooms, cafes, dance halls and
places of seated assemblage accommodate mere than 100
persons, see Qrder 5501. _

In other occupancies not specified above, the capacity
shall be determined by the actual number of persens liable
to be accomriodated therein and no greater number of per-
sons will be permitted therein.

R
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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 anexit 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 OUT in plain letters not less than 5 inches in
height.

Order 5407, Passageways.

Where there is not direct access to outside exit doors,
safe and continuous passageways, aisles or corridors lead-
ing directly to every exit shall be maintained at all times
on all floors of all buildings. Every passageway, aisle or
corridor shall conform in width to the rule for width of
stairways as specified in Order 5404, Widths shall be meas-
ured in the clear, at their narrowest peoints produced by
any projection, radiator, pipe or other object and the re-
quired width shall be maintained clear and unchstructed
at all times.

Order 5408. Enclosure of Stairways and Shafts.

Al stairways, ramps and elevator shafts in buildings
three or more stories in height, including landings shall
be enclosed as follows:

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

(2) Mill constructed buildings, not less than two-hour
fire-resistive construction as specified in Order 5105.

(3} Ordinary constructed buildings, not less than one-
hour fire-resistive construetion as specified in Order 5105.

(4) Frame constructed buildings, not less than one-
hour fire-resistive construction as specified in Qrder 5105.

eambapea e e
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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.

Exeeptlon: Monumental stairs leading from the street floor to tt];:
second floor or to a basement used for commercizl purposes need no(' mi
enclosed, provided they are effectively cut off at the second floor (a

b -~mt) by partitions having fire-resistance as specificd above.

a Elevntors and FElevator Enclosurea: For requirements BOv-
er ae instailation and operation of elevators, and the construc tl;n
a tection of elevator shaftways, see the Elevator Codle isst‘:lec} '};
] iustrial Commission, which code applies to all public buildings
a slaces of employment.

Order 5409. Opening to Roof.

Every building, or section of a building, 2 stories or more
in height shall have a permanent means of aceess 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 la_dder or
stairway leading thereto.

Order 5410. Trap Doors and Floor Openings.

Every opening through any floor or through any roof
used by the public or by employees shall be g'uardeq by a
substantial enclosure or rail not less than 3 feet 6 1nches
high. Floor openings in buildings of more than 2 StO):‘leS,
unless enclosed with fire-resistive enclosur‘?-s as specified
in Order 5408 shall be protected by fire-resistive doors as

specified in Order 5109.

)

Order 5411. Lighting.

All stairways, fire escapes and exits and tk 2 passageways
leading thereto when used at nigl_mt shall ze ‘propgrly'll-
luminated to facilitate egress. The intensity :f illumination
shall be not less than 2.5 foot candles,

All gas jets or gas lights in factories or wi: ~kshops wh_ere
combustible material is used, shall be propesiy enclosed by
globes or wire cages, or otherwise properly guarded.

For detailed requirements applying to :E;g lig_hting of
places of employment see the Industrial “ighting Code
issued by the Industrial Commission.
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Order 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 Buiidings. In all public build-
ings under this classification, separate toilet rooms shall
be provided for males and females, except as in Order 5251
and as otherwise provided hereunder.

In public places where stimulating drinks, such as
beer, wines and other alcoholic beverages, 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 bar is provided, toilet fixtures shall be provided in
connection with the area served, for the sex (or sexes)
served, as follows:

One water-closet for every 40 females, or fraction;

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

Where there are more than 25 males accommodated
there shall be one urinal for every 30 males, or fraction
thereof, in excess of 25. ‘

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

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

In public occupancies other than those where stimulat-
ing drinks (as defined above) are served for consumption
on the premises, one water-closet of the type deseribed
above shall be provided in connection therewith for each
sex accommodated. Except that a small mercantile 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.

i
i
i
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(e) Toilets in Places of Employment. See Order 2203

of the General Orders on Sanitation following this order.

(d) General Requirements. For general toilet room re-

" quirements in regard to location, construction, ventilation,
fixtures, ete., see Orders 5250 to 5264, inclusive.

Where toilet rooms used by males and females adjoin,

walls between such toilet rooms, if of studding with

.h 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(c) of the State
Plumbing Code, or individual drinking cups of a typg ap-
proved by the State Board of Health, shall be promdec'l,
except in places where food or drink is served and in public
buildings where normally not more than 25 patror}s are
expected to be on the premises at the same time. Drinking
fountains shall not be placed in toilet rooms.

For drinking water requirements in places of emplpy-
ment see Order 2217 of the General Orders on Sanitation
following this order.

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

2. Washing Facilities. In every public building and in
every place of employment, except as provided ip Ol'gler
2213, wash bowls shall be provided in connection with toilet
rooms, one for every 2 water-closets or urinals, or fraction.
Clean individual cloth or paper towels and soap ghall be
provided in connection with every lavatory installation. The
installation of a towel for common use, ox the use of any
common towel is not permissible.

See also Orders 2213 to 2215, inclusive.

~Note: The following Ordera 22035, ga1a, 2214, 2215, 2217 and 2218 a:re
taken from the General Orders on Ranitation issued by the Industf"mi
commission. For further requirements on sanitation, sce that publicntion.

Order 2203. Number of Closets and Urinals.
In every place of employvment, whether heretofore or

heveafter constructed, 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-
ployed, one urinal shall be provided for every 40 males, or
fraction. Where not more than 10 males are employed,
either a urinal shall be provided or the water-closet shall
have a projecting lip 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 urinals shall be of porcelain or
vitreous china, set into the floor, the floor graded to the
urinal, and shall be equipped with an effective automatic
tank or valve or satisfactory foot operating flushing device.

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

Order 2213, Lavatories Near Toilet Rooms.

Adequate washing facilities shall be provided in or ad-
jacent to every toilet room. In new installations there shall
be at least one lavatory for every five fixtures (closets and
urinals) or fraction.

ANote: (1, One lavatory for every 2 or 3 fixtures is recommended.

(2) Beaw furder 2215 on material from which lavatories shall be muade.
SECTION 2. GENERAL SANITATION IN ALL PLACES OF
EMPLOY MENT.

Order 2214, Washing Facilities,

1. Lavatories. Adeguate washing facilities shall be pro-
vided, (1) in all places of employment where lead, arsenie,
or other poisonous or injurious materials are handled by
the emp.-ees, and, (2) in places of employment where food
is prepzr=d or manufactured, and, (3) in glue factories,
foundries, machine shops and other places of employment
where tk: employees’ hands become dirty or greasy, except
that in -dustries of the last mentioned class, located in
small tc—ns, where the emplovees go home at noon, this
requirer-:nt may be waived by the Industrial Commission.
In the &"+ve places of employment there shall be at least
one lavz:ory for every 10 employees, or fraction, and hot
water sk=.} be provided. Stoppered troughs for common use
of water zre prohibited.

Note: ‘. Washing fucilities where the smplovee must necesszarily
wash in - —ing water are recommended. A large trough without stop-




1926 TFACTORIES AND MERCANTILE BUILDINGS. CHAPTER 6

per. where each person washes from an individual faucet, is generally

better than separate bowls. .
- {2} One lavatory or faucet for every 5 employees is rocommendefl. .
(3) Adequate washing facilities are recommended for all places ©

employment. . ) )
(4) Wash rooms should be constructed according to the regulrems nts

for toilet rooms, as far as possible.

All lavatories shall be made of porcelain, enameled iron,
-~ other impervious material.

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

(1) In all places of employment where lead, arsenic,
or other poisonous or injurious materials are har}dled by
the employees, at least one shower shall be provided fgr
every 10 employees, or fraetion, who handle or come 1n
contact with such materials.

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

(3) Showers shall be provided with hot and cold water
and be equipped with a hot and cold regulating valve to
prevent scalding. The regulating device shall be so located
that it can be operated without standing under the shower.
Supply or feed pipes to showers shall be placed overh:.ead
" or protected, to avoid the possibility of a person coming
in contact with the hot water pipes.

(4) Each shower room or compartment shall be con-
structed of material impervious to moisture, and the floor
under each shower head shall be of such construction, or
be provided with a suitable sanitary device, so as to prevent
slipping.

3. Soap. Where washing facilities are provided in places
of employment, there shall be provided an adequa!;e quan-
tity of bland, non-irritating, non-abrasive soap which shall
effectively cleanse the skin.

Order 2215. Towels.

In all places of employment the use of towels ir_1 com}nop
is prohibited. Where washing facilities are rEqmr.ed, indi-
vidual cloth towels or paper towels shall be furnished by
the employer.

FACTCGRIES AND MERCANTILE BUILDINGS. CHAPTER 6 127

Order 2217, Drinking Water.

Each place of employment shall be supplied with suffi-
cient pure drinking water and the faucets or outlets for the
same shall be placed convenient to the employees, but not
in toilet rooms. Common drinking cups are prohibited.
Sanitary drinking fountains shall be installed or individual
cups shall be provided by the employers.

See Section 53 (¢) of the State Plumbing Code for re-
quired construction of sanitary drinking fountains.

Where running water is not available, a covered drink-
ing water container shall be provided. The container shall
be cleaned 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
more women are employed. Each rest room shall be suitably
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 occupants of the building.

Every rest room shall be properly lighted, heated and
ventilated. See the Heating, Ventilation and Air Condition-
ing Code for heating and ventilation requirements.

Order 5113. Isolation of Hazards.

All heating boilers and furnaces, power boilers, fuel
rooms, storage vaults for paints, oils and similar com-
bustibles, and other similar hazards in a building shall be
isolated from the rest of the building by at least a two-hour
fire-resistive enclosure as specified in Orders 5105 and 5108.
Space heaters fired with various fuels, if approved by the
Industrial Commission, may be used without an enclosure.

Note: For heating and ventilation in factories, effice and mercantile
buildings, etc., see the Heating, Ventilation and Ajr Conditioning Code
issued by the Industrial Commission.

Order 5414. Standpipes and Fire Extinguishers.

For exterior standpipes see Order 5121.

Standard interior first aid standpipes, as specified in Or-
der 5121 shall be provided in all buildings of more than 2

stories and more than 3000 square feet undivided floor area,
where flammable material or any other hazardous condi-

G I T E AT L et
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tion is present, unless an approved automatic sprinkler
tem is provided. ' - -
syther:ver water supply of sufficient pressure is npt gvzélr
able, two standard fire extinguishers as §pec1ﬁed mf Zach
5122’ shall be provided on each floor in place o
ired interior standpipe.

wor 5415, Automatic Sprinklers.

A complete automatic sprinkler syster‘n,.as Spegﬁegali
Order 5123, shall be provided in every building of t 1:antile
sification, except office buildings not used~for mie;' ane
purposes, where more than 50 persons are emp r:i:vided
accommodated above the third story except as p
below.

In every such building where more than 50 personzua}cl(f
employed or accommodated above the §econ<_i story,b azement
matic sprinkler system shall be prowded.m the _ta cment
and sub-basements, except where there is no city :

upply. '
’ Ifnyoﬁice building in which one or more of the (110'»'. era ﬂ;?:
is used for mercantile purposes, shsilllkloe clasi?;ebeas; o et
ildi rinklers w
tile building, except that'no sprin .
(i::lmsuch portions of the building asdare useﬁ f(l)gitt)lféici‘ o;lzl-g

\ i 1 required in a buw -

No sprinklers will be required 1 - "
reéistive construction whose contents are not readily
combustible.

rder 5416, Fire Alarm. . ‘
0 A fire alarm system shall be provided in e\rer}; ffti;co:gogz
workshop where more than IQ persons are_emp ?1 ged g
the second story, except buildings which are Erzxcept it
a complete automatic sprinkler system, fmt' .11 b
resistive buildings whose contents are practically
bustible.

Order 53417. Floor Load Signs. T
In every factory, workshop, warehouse, or Othflcﬁg;;(l:;%
terial is pi i f a permanen
‘here material is piled, nqtlces of an : ‘
:hlxll be painted or otherwise prominently dl.sl?la;f :}(3, ;toa;:r
ing the live load in pounds per square foot whie : e s
is designed to carry. Such notices shall he placed in
view, on each floor.
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Where 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 5418. Signs Indicating Number of Persons.

In all buildings of this classification where 50 or more
pbersons are accommodated on any floor above the second,
notices shall be prominently displayed stating the maximum
number of persons on each floor 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 5419, No Smoking Signs.

Smoking shall not be permitted in retail establishments
where flammable materials are handled or sold. Suitable

‘signs bearing the words “No Smoking” shall be erected in

all places where such hazard exists,

S
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Chapfer 7
THEATERS AND ASSEMBLY HALLS

SECTION 1. ScOPE AND CLASSIFICATION.

Order 5500. Theaters.

In the theater classification, are included all buildings
or parts of buildings, containing an assembly hall, having
a stage which may be equipped with curtains or permanent
or movable scenery, or which is otherwise adaptable to the
showing of plays, operas, motion pictures or similar forms

of entertainment.

Order 5501. Assembly Halls,

In the assembly hall classification, are included all build-
ings, or parts of buildings, other than theaters, which will
accommodate more than 100 persons for entertainment,
recreation, instruction, worship or dining purposes.

Note: Every assembly hall which will accommeoedate not more than 100
persons shall conform to the requirements of Chapter 6, covering fac-

tories, office and mercantile buildings.

SECTION 2. CONSTRUCTION REQUIREMENTS.

Order 5502. Class of Construction.

The capacities of buildings or parts of buildings in this
classification for the various types of construction shall not
exceed, and shall comply, with the following requirements:

MAXIMUM CAPACITIES

Type of Censtruction With Stage | Without Stage

Fire-Resistive. . Lo e e e mmm e am—nae e No Limit No Limit
Mil .- 750 1000
Ordinary 506 750
Frame. ..o e e mmm e e 200 750

Where a building of this classification is erected of frame
construction the following restrictions shall apply:

{1) Not more than one story in height without a bal-

cony, and with no basement except a heating and fuel room
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enclosed with four-hour fire-resistive construction as speci-

o ad(j i)inilgcapt:gp::t }lrelz;ite?() feet from any other building

for al(}i)ﬁl;g;l;tt:] rk;)t{z)lslz in connection with a building used

masofj‘; 3:—5;-01;:&231 with foundation walls and biers of
5) ¥ i {

shall be ensped mith goroLure Pre-resiie cned they

Exception: 11 places of wor
ER— ship a full hasemen i
not more thzy 30 persons may be provided, ¢ #nd & balcony seating

; Itn an;: “heater or assembly hall, balconies which aceom-
Mmodate mere than 100 persons shall be of fire-resistive

_ constructioz as specified in Order 5100.

Order 5507, Height Above Grade.

(1) T:eaters. The height of t i inci
entrance d:nrs to any theagf-:er, as }zleefiljiz Olfl tgidi?ngggl
shall be no: more than 18 inches above the outside rixd ,
at that poat. The floor level at the highest row ofgs te
on t%le ma:: Hoor shall not be more than 6 feet abovee?hs
;)ut‘snle g‘_a:':e at the main entrance; the floor level at the
owest row :7 seats on the main floor shall be not mor. th
6 feet belov or above, the grade at the nearest exit e

(2) Acepibly Halls and Roof Gardens Above First

Story. Whe assembly halls are provided above the firgt

story, the julowing limitations of
Vi ! occupancy, tyv -
struction awt exit facilities shal] applv: ) pe of con

(aaf sonstruetion of Ozccupanfs . rad
C Grade
" ot
F‘ilre-Rﬂ-:lsf‘.Ve-..?__‘...b.._i_-....------_-----..1__ No Limit No Limis
ire-Resistive, N7, T Ording SR, - Story .1
F Ty ——————— 200 3rd Sto ¥ or 25 feet

. ¥ One smokerro: stajr tower from the lovel of
1 - I -7 * t i i
s s e AT R S el g sty e o
a bu.ifdim:. M inches wide and shall be in zddition to E,ther rcqgg-ed?t:;x{;rzyl;e?:
o %3‘) %l.l‘f’sembly }}all may be placed in the basement
re-res:iive building if the capacity does not exceed

2500 persor: rin a building of mill or ordinarv construe-

N
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tion if the capacity does not exceed 400 persons and the
floor level is not more than 7 feet below the highest level
at any exit.

Order 5504. Exposure and Courts.

Every theater or assembly hall which accommodates
.aore than 600 persons shall have at least 3 walls abutting
on streets, alleys, or 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 from the main entrance doors to the foyer
or auditorium shall be direct and unobstructed and of a
minimum width equal to the sum of the widths of the main
entrance doors. There shall be no openings from other
occupancies to such a corridor or passageway.

The width of every exit court shall be at least 6 feet
for an occupancy not exceeding 500 persons, and shall be
increased at the rate of one foot per each 500 persons
additional, Every such court shall lead to a public 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 fleor as specified
in Orders 5105 and 5106. The floor and ceiling shall be de-
signed for a live load of not less than 150 pounds per
square foot. No such court, or passageway shall be used for
storage or any other purpose whatsoever.

Order 5505. Separation From COther Qccupancies.

Every theater and assembly hall shall be separated from
any other occupancy by an absolute occupancy separation
as specified in Order 5108, except that a special occupaney
separation as specified in Order 5108 may be used between
an assembly hall accommeodating 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 halls of unlimited eapacity 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 occupancy separation specified in
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Order 5108, but otherwise, absolute occupancy separation is
required.

No garage, chemical laboratory or other occupancy where
flammable or explosive liquids or gases are used or stored
shall be located in the same building with a theater or
assembly hall,

Order 5506. Capacity.

The following table includes various types of occupancy
within the scope of this section, together with the method
te be used in determining the capacity.

No greater number of persons than the number thus
ﬁsfi?blished shall be permitted in any theater or assembly

all.

Use or Occupancy Basis of Capacity

Arenas and Field Houses __.___ 4 s8q. ft. per person. Use
seate

Assembly Halls, with Stage_____ T sq. fg. ?Jle;ia;eggéﬁ
Banquet Halls e e 10 sq. ft. per person.
Churches (Auditoriums) ______ T sq. ft. per person
Churches (Dining Rooms) _____ 10 sq. ft. per person:
Dance Halls ____________ ______ 10 sq. ft. per person.

Dining Rooms ______________~ 10 sq. ft. per person.

Gymnasiums _______________ 6 sq. ft. per person for
seated space.
15 sq. fiJ:c. ger person for
unseated space. -
Lecture Halls ________________ 7 sq. ft. per person.
Lodge Halls _________________ 6 sq. ft. per person for
_seated space,
15 sq. f‘Ec. ger person for
o unseated space.
gf{hgpl Aft)xdlf{orlums ___________ 7 sq. ft. perpperson
ating Rinks _______________ . 'son.,
ThALDE - 15 sq. ft. per person,

____________________ 7 sq. ft. per person.
______________ 7 sq. ft. per person.

Note: The capacity of theaters and th i
: 3 eater lobbies must
to determine the theater capacity, be combined

Order 5507. Number and Location of Exits,

Every 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 anv exit is
blocked, some other exit will still he available fr;)m every
part. .

e T
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Where more than 600 persons are accommodated there
shall be at least 3 exits, and where more than 1000 persons
ire accommodated there shall be at least 4 exits.

Exits shall be distributed on all sides which adjoin
streets, alleys or open courts.

Nrder 5508. Type of Exits.

The required exits from any part of a theater or assembly
aall shall be exit doorways, stairways or ramps.

All exits to grade from a higher or lower level shall be
stairways or approved ramps. In all theaters and In assem-
bly Lialls having a capacity of more than 400 persons, where
the exit rise is not more than 8 feet approved ramps shall
be used. By approved ramp is meant an incline located in-
side the building and having a slope of not more than cne
foot of rise in 8 feet.

Stairway exits shall be interior stairways, or smoke-
proof towers as specified in Order 5117; 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 5509, Stairways.

Every stairway in a theater or assembly hall, except
stairwavs from the main floor to the first balcony, shall be
enclosed as specified in Orders 5116 and 5117. No clogef or
open space shall be placed under any stairway, platform or
landing.

Stairways and steps which have more than three risers
sha!l have handrails 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 714
inches and a uniform tread of not less than 10 inches,
measuring from tread to tread and from riser to riser. No
winders shall be used and there shall be not less than 3 nor
more than 16 risers in any run.

Note: See Order 5116 for general stairway requirements.
Ordeor 5510. Exit Doorways and Doors.

Every required single exit doorway shall contain a stand-
ard exit door as specified in Order 5115, For double doors,
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with or without mullions, the width of each door may be
reduced to 2 feet 6 inches.

No single door, or leaf of a double door, shall be more
than 3 feet 6 inches wide, and no two doors shall be hinged
together.

No .rolling, sliding or revolving door shall be counted as
an exit from any theater or assembly hall, nor shall any
such door be permitted where it would be liable to be used
by the public as an exit. |

§1lls at‘ all exit doorways shall be level and flush 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 doorway.

Order 5511. Exit Lights.

Ip every _theater and assembly hall, except church audi-
tor_'lums, exit lights shall be provided immediately over all
exit dooz:ways, and in such other places as may be neces-
sary to dlrc_act the occupants to exit doorways and to a street
alley or _ex1t court. The installation of such exit lights shaii
comply in all respects with the provisions of Section 134.1
of the Wisconsin State Electrical Code.

Every light over an exit doorway shall be a red illumi-
nated sign bearing the word EXIT or OUT in plain letters
not less than 5 inches in height.

All ex'it lights shall remain lighted during each occupancy
and until the occupants have left the building.

Order 5512, Width of Exits.

The total width of exits from every theater and assembly
hall, and from every part thereof, shall not be less than the
followmg: Buildings of fire-resistive construction, 36
1nc!1es per 100 persens. Buildings of ordinary construc,tion
40 1lnches per 100 persons. Buildings of frame construction,
44 inches per 100 persons. ’

In theaters, the width of the front entrance shall be not
less than 14 of the total required exit width.

Order 5513. Seating.

9}%11 seats, chairs and benches shall be placed not less than
32 inches back to back measured horizontally, except that
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for grandstands and bleachers without back rests 1-:hxs
dmension may be reduced to 24 inches. For benc;hes with-
out arms, grandstand and bleacher seats, tIr.le _seatmg capac-
ity shall be established by allowing one sitting or seat to
each 18 inches of length. _

All seats, chairs and benches, except chairs in boxes or
3~ s, shall be securely fastened to the floor: or if the
f level, the seats or chairs may be fastened together
i sups of 4 or more. Loose chairs or seats shall not _be
v ¢ unless a special permit is secured from the Industrial
( mmission.

There shall not be more than 12 seats in a row between
aisles, nor more than 6 seats in a row which has an aisle on
one side only, except that for grandstands and bleachers
without back rests and with a railing along the front, these
Fgures may be doubled. No aisles will be required for such
srandstands or bleachers where the seats extend to the
floor or ground without a railing along the front.

No seat bench or platform on which seats are placed
<hall be more than 22 inches in height of riser. )

No seat bench, or other platform or floor area on which
seats are placed, or the top seat of any bleachers shall be
nearer the ceiling than 8 feet, nor nearer to the bottom of
any truss or girder than 6 feet 4 inches.

The requirements of this order do not apply to restau-
rants, dining or dance halls.

Order 5511. Width of Aisles.

Aisles having seats on both sides shall not be lgss 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 uniform width not less than
the average width of the foregoing calculation. No \.vall
aisle shall be less than 3 feet wide and no other straight
aisle shall be less than 3 feet 6 inches wide. . _

There shall be a cross aisle leading to each required side
exit. Cross aisles shall not be less than 6 feet 8 inches back
to bhack of adjacent rows of seats.

Order 5515. Lobbies and Foyers. _ ‘
The width of lobbies and foyers 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 serve as means of egress shall be
at least equal in combined width to the required width of

the stairways, passageways, aisles or exit doorways leading
to them.

Order 5516. Inclines and Aisle Steps.

To overcome any difference in level between courts, cor-
ridors, lobbies, passageways or aisles required, or used, in
egress from a theater or an assembly hall, approved ramps
as specified in Order 5508 shall be emploved where the dif-
ference in elevation does not exceed 3 feet, except that this
requirement need not apply to balconies.

Steps in baleony aisles shall extend the full width of the
aisle and shall have a uniform rise and run as specified in
Order 5509. No handrails will be required.

Order 5517. Obstruction.

All lobbies, aisles, passageways and doorways shall he
kept free from furniture, drapes, display equipment, mer-
chandise, vending machines and other obstructions, and no
person except an employee shall be allowed to stand in, or
occupy, any of the aisles, passageways, corridors or lobbies
during any performance or public gathering. Except that
patrons may be allowed to wait in a lobby or similar space
if such use does not encroach upon the required clear width
of the exits. Such waiting shall be restricted to areas sepa-
rated from the required exit ways by fixed railings not less
than 42 inches high. In entrance lobbies only, the exit space
may be divided by railings not less than 36 inches high set
up in the direction of travel in an approved manner for the
regulation of ingress and egress.

A booth or counter for the sale of package merchandise
may be placed in the lobby or foyer of a theater where there
is sufficient excess space so that the front of the booth or
counter can be located not less than 5 feet back of the line
marking the width of the lobby or foyer required for exit
purposes.
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Order 5518. Mirrors and False Openings,

- No mirror shall be placed in any part of a theater or
assembly hall used by the public for exit purposes, including
lobbies, corridors, stairways, ramps or any other exit facil-
ity. Where a mirror is used in an auditorium, it shall be
placed flush with the wall and with the bottom at least 7
feet above any floor, balcony, gallery or platform.

No false opening or decorative device giving the appear-
ance of a door or window, where none exists, shall be placed
in any part of a theater or assembly halil used by the public.

Order 5519. Decorations.
Fabric decorations used in theaters and assembly halls
shall be flame proof. C

Order 5520. Elevator and Vent Shafts,

Enclosures for elevator and vent shafts shall be of two-
hour fire-resistive construction as specified in Order 5105
and all openings therein protected by fire-resistive doors
or windows as specified in Orders 5109 and 5110.

Order 5521. Stage Separation. _

In every theater and assembly hall the stage shall be‘
completely separated from the auditorium by a proscenium
wall of four-hour fire-resistive construction as specified in
Order 5105, except as follows: ‘ -

(1) In theaters and assembly halls having a capacity
not exceeding 500 persons, the proscenium wall shall be of
two-hour fire-resistive construction as specified in Order
5105, or better.

(2) In theaters and assembly halls an open stage or
platform will be permitted without the proscenium wall
separation from the auditorium, provided the stage or plat-
form is not more than 6 feet higher or wider than the

proscenium opening.

Order 5522. Proscenium Wall.

The proscenium wall shall extend from an incombustible
foundation, or from the lowest fireproof floor below the
stage floor, to the highest adjoining roof, except that where
a’four-hour fire-resistive wall is 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, and
not more than two openings other than the proscenium
opening, in the proscenium wall above the level of the audi-
torium floor, except that in addition to the above openings
there may be one opening to provide access through the
proscenium wall to the orchestra pit.

Each such opening shall not exceed 21 square feet in area
and shall be protected by a fire-resistive door as specified
in Order 5109, or equal. S

- Order 5523. Proscenium Curtain.

Where a proscenium wall is required for the separation
of a stage from an auditorium, the proscenium opening if
more than 60 feet in width shall be provided with a rigid
metal eurtain conforming to the regulations contained in
Appendix P of the Building Code recommended by the
National Board of Underwriters, Fifth Edition, Revised
Reprint, 1984. For a proscenium opening 60 feet or less in
width, a rigid metal curtain or a curtain of asbestos con-
forming to the following specifications, or of equivalent
approved construction, shall be used.

Asbestos curtains shall be substantially woven of ashestos -
fiber not less than 95 per cent pure, and shall weigh not
less than 214 pounds per square yard. There shall be incor-
porated into the yarn before weaving, either monel metal,
nickle, brass or other metal or alloy, having not less
strength than these metals at temperatures up to 1700 de-
grees Fahrenheit and no less resistance to corrosion at
ordinary temperatures. All seams shall be vertieal, shall be
lapped not less than one inch and shall be sewed in two
rows with not less than & inch pure asbestos twine. At the
top and bottom of the curtain a 214 inch (or larger) steel
pipe shall be placed and shall be securely fastened in, and
covered by, the curtain. The curtain shall overlap the pro-
scenium wall not less than 12 inches at each side and at the
top, and shall be guided at each side by metallic loops or
rings sliding on a 34 inch steel cable or No. 6 U.S. standard
guage wire.

In addition to any decoration, the curtain shall be painted
on both sides with & mineral paint having a silicate of soda



140 THEATRES AND ASSEMBLY HALLS., CHAPTER 7'

binder, which will completely fill the cloth. Filler paint
shall have not less than 4 parts of casein in each 10 parts
of silicate of soda. The paint shall be well brushed into the
cloth so that no light or smoke ean come through.

For curtains of any type, the connections between cur-
+ain and wall shall be made as nearly smoke-proof as pos-

2. Smoke grooves or pockets shall be of structural steel

ipes and plates not less than 14 inch thick. These
;rooves or pockets shall be not less than 14 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 above the top of the raised curtain,
and shall be securely bolted to the proscenium wall

Provision shall be made to prevent the curtain from leav-
ing or binding on the guides under any conditions. Appro-
priate limit chains shall be provided to stop the downward
travel of the top of the curtain at a line not less than 12
inches above the top of the proscenium opening. No part of
a curtain, nor any of the curtain guides, or equipment, shall
be supported by, or fastened to, any combustible material.

The hoisting apparatus for the curtain shall be designed
with a factor of safety of 8 or more.

Besides the regular operating mechanism, there shall be
an emergency device which will allow the curtain to drop
by gravity. The device shall be so arranged that it can be
easily operated by hand from each side of the stage and
from the fly galleries, and also that its operation will be
controlled by 185 degree fusible links, or other approved
heat release devices, placed on each side of the stage, and
when thus operated the curtain shall descend at its normal
rate of speed.

The curtain and its operating mechanism shall be so de-
-igned and constructed at all points, whether specifically
mentioned or not, as to form an efficient and reliable bar-
rier against fire and smoke, according to the best practice.

Detailed plans and specifications for all curtains and their
operating mechanism shall be submitted to the Industrial
Commission for approval before installation.

THEATRES AND ASSEMBLY HALLS. CHAPTER 7 141

Order 5524. Automatic Smoke Qutlet,

Where a fireproof proscenium curtain is required, or
provided, the stage shall be provided with one or more auto-
matic smoke outlets, constructed of metal or other incom-
bustible material, placed near the center and above the
highest part of the stage, and having a combined area equal
to not less than 8 per cent of the area of the stage floor.
Vertical louver openings shall be placed not less than 3 feet
above the roof and shall be not less than twice the area of
the shaft. The smoke outlet shall be designed and con-
structed so as to open by gravity, and so as to effectively
overcome the effects of neglect, rust, dirt, frost, 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 close to each stage
door, Fusible links, or other approved heat release devices,
shall be inserted in each cord near the outlets.

Order 5525. Stage Vestibules,

All entrances to the stage shall be vestibuled in such man-
ner as to protect the curtain, scenery, and auditorium from
drafts of air.

Order 5526. Footlight Trough,

The footlight trough shall be made of, or lined with,
incombustible material.

Order 5527. Fireproof Paint, _

All stage scenery, properties, curtains, and decorations
made of combustible material, and all woodwork in or about
the stage, shall be effectively flame-proofed.

Order 5528. Stage 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 occupancy separation as specified in Order 5108,

No dressing room or employves’ room shall be placed more
than one story below the grade line, and no dressing room
shall be placed above or below the auditorium unless sepa-
rated therefrom by a special occupancy separation as speci-
fied in Order 5108.
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wder 5529. Boiler and Furnace Rooms,

Every boiler or furnace room, including breeching and
iel room, shall be enclosed with a special occupancy sepa-
ition as specified in Order 5108, except that in the case of
1 8ssembly hall accommodating not more than 300 persons
1 Jinary occupancy separation as specified in Order
.0 - be used.

G ared appliances used for heating water shall be
ca . in a boiler or furnace room.

rder 5530. Lights and Lighting,

Electric lights shall be used for lighting where electric
irrent is available. No oil lamps or other open lights shall
: used in or about any stage containing scenery.

No gas lighting of any kind shall be used on any stage
ntaining scenery, nor in any property room, storage room,
ene dock, or fly gallery, except in localities where elec-
icity is not available.

In all theaters and assembly halls, all stairways, passage-
ays, and exit doors shall be properly lighted and shall
main lighted throughout every performance or entertain-
ent and until the audience has left the building.

rder 5532. Sanitary Equipment.

1. Toilets and Urinals. Separate toilet rooms in connee-
n with the auditorium shall be provided for males and
males. One water-closet shall be installed for each 200
males or fraction, and one water-closet and one urinal
r each 300 males or fraction, assuming the audience to be
ually divided between males and females; except that in
nce halls there shall be provided one water-closet for each
) females or fraction, one water-closet for each 300 males
- fraction and one urinal for each 150 males or fraction.
Where stimulating drinks, such as beer, wines and other
coholic beverages, are served for consumption on the
-emises, there shall be provided one water-closet for every
) females, or fraction, one water-closet for every 150
ales, or fraction, and one urinal for every 50 males, or
action ; except that where the capacity in such places ex-
eds 300 persons, the ratio of the number of fixtures to

THEATRES AND ASSEMBLY HALLS, CHAPTER 7 143

the number of persons accommodated in excess of 300 need
be only one-half of the above.

There shall be separate water-closets provided for males
and females in connection with the stage of every theatér
and assembly hall which is equipped for the showing of
stage productions.

In theaters where motion pieture machines are run con-
tinuously. for a period of more than 2 hours without at least
10 minutes intermission for the motion picture machine
operator for each 2 hour period, toilets shall be provided in
direct connection with the motion picture 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 Board of Health shall be pro-

vided for the stage and auditorium where water supply is
available. Drinking fountains shall not be placed in toilet
rooms,

3. Washing Facilities. Washbowls shall be provided in
connection with toilet rooms, one for every two closets and
urinals, or fraction.

Order 5533. Standpipes.

Where proper water supply iz available, at least one first
aid standpipe, as specified in Order 5121, shall be provided
on the stage of every theater and assembly hall where a
fire curtain is required. Each hose shall be not more than
75 feet long, and where such hose will not reach every part
of the stage section additional hose connections and hose,
or additional standpipes, shall be provided.

Order 5534. Fire Extingaishers,

Standard fire extinguishers of an appropriate type as
specified in Order 5122 shall be provided for all theaters
and assembly halls as follows:

Two on stage, if scenery is used.

One on stage, if no scenery is used.

One in motion picture booth, or in ticket office if there
is no booth.

One in dressing room section.

Extinguishers shall be properly exposed to view and
always accessible.
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Drder 5535. Automatic Sprinklers.

In every theater and assembly hall where a proscenium
surtain is required, approved automatic 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
he automatic smoke outlet,

ler 5540. Motion Picture Machine Booths, General.

Every motion picture machine using nitro-cellulose film,
together with all auxiliary and associated equipment, shall
be enclosed in a booth so arranged as to permit the oper-
ator to walk freely on either side and in back of the
machine. At least 48 square feet in area shall be provided
for one machine, and 24 square feet additional for each
machine over one. The ceiling height shall be not less than

7 feet.

Order 5541. Construction of Booth,

The floor of each motion picture booth shall be con-
structed of masonry or reinforced concrete, or shall be cov-
ered with not less than 2 inches of fire-resistive material.
The walls and ceiling shall be not less than two-hour fire-
resistive construction as specified in Order 5105.

Order 5542. Doors.

The door to the booth shall be not Jarger than necessary
for the safe and proper use and maintenance of the booth
and equipment, but in no case shall its dimensions be
smaller than 2 feet by 5 feet or larger than 3 feet by 7 feet.
The top of the door shall be not less than 12 inches below
the ceiling of the booth.

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 5543. Openings.

Two openings for each motion picture machine may be
provided. The one for the operator's view shall not be
larger than 200 square inches and the one for projection
not larger than 120 square inches. Where separate stereop-
ticon, spot, or floodlight 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 pr-iection of light.
All such openings shall be as small as prac:icable.

Each opening shall be provided with an spproved gravity
shutter set into guides not less than one inch at sides and
botto_m, and overlapping the top of the orening by at least
one inch when closed. Shutters shall be not Isss than No.
10 U.S. Standard gauge iron or equivalent, arranged to
move freely in guides of like material angd thickness bolted
to the wall. Each shutter shall be suspendsd by a cord, and
sha'll be so arranged that closing is by gmavity action. A
quI.ble link shall be provided in the cord over each shutter.
A link shall also be provided over each magazine, which
on opergting will close all shutters. A marual release shall
be provided near each exit door by which all shutters can
be closed simultaneously. Shutters shall not be blocked
open nor held open in any manner except bv the harness of
cords and links as herein described,

Order 5544. Ventilation of Booths.

Every booth or room housing projection. sound or any
otl}er equipment which vitiates good air conditions or re-
quires the attention of an attendant shall be ventilated as
requl?e.d by Order 5843 of the Heating, Ventilation and Air
Cond1t1o_ning Code issued by the Industrial Commission.
Fresh air intakes in booth walls, except for outside air
sh:all not exceed 72 square inches in area, nor be more than,
3 m-ches above the floor. They shall be equipped with auto-
matic shutters as described for projection cpenings.

Order 5545. Relief Qutlets.

Efvery booth or room housing projection. sound or other
equx_pment which constitutes a fire, smoke, explosion or
fuming hazard shall be equipped with one or more gravity
outlets extending upward from the ceiling through.the roof.
The net area of such gravity relief outlets shall be equal to
one per cent of the room or booth floor area, but not less
than 12 inches in diameter. Such outlets shall be con-
gtructed as sheet metal ducts having double walls with 14
mc.h air space between, or better construction. Where ;1
relief outlet passes through, or is within 18 inches of any
combustible construction, or passes through any other oceu-
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pamcy, approved masonry fiues as specified for chimneys,
Jrder 5210, shall be used. The relief outlets shall be
:quipped, at the booth or room outlets, with a gravity
shutter which will open automatically under excessive heat
zonditions. The automatic shutter shall normally be tightly
ek where mechanical exhaust ventilation is required in

th .1e TooIm.

0: .er 5546. Electric Wiring,

All lights and electric wiring, also motors, arc lamps,
rheostats, and associated electrical equipment shall conform
in type and arrangement 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 and 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 be closed except when held
open by the operator, or by some mechanical device which
will assure immediate closure when operation of the

machine is stopped. )
Order 5548. Fire Protection in Booth; Care and Use of Film.
Al] shelves, furniture and fixtures shall be incombustible.
No combustible material shall be permitted to be within
such booth, except films and film cement not exceeding one
pint. Smoking is prohibited. Heating equipment in booths
shall be limited to steam, warm air, hot water or electric
convection heaters with low surface temperature elements.
Radiators shall be protected by 14 inch mesh sereen with
the top sloped at least 45 degrees to the horizontal,
- Films$ not in process of rewinding, examination or pro-
jection shall be kept in metal containers. Up to 40 pounds
of film may be kept in the projection booth in Interstate
Commerce Commission shipping containers. Excess over
40 pounds shall be kept in an approved film cabinet, but
the total guantity of film in any booth shall not exceed

125 pounds.

i i o
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approved can with self-closine 1
vided fop Serap fil. elf-closing hinged covey shall be pro-

U .
P to. 12? pounds of film in addition to that permitted

Order 5550. Maintenance,

All theaters and asge
mbly halls
shall be kept clean, sanitary and in g‘:iortl)(cii ilalpair
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Chapter 8

~HOOLS AND OTHER PLACES OF INSTRUCTION
{ 3600. Scope.

e requirements of thi
inciusive, shall apply to a

s chapter, Orders 5600 to 5619,
1i public, parochial anfi prpvate
schools, universities, colleges, aca@en;iag, se;rﬁns;ifgi,nlégrg;
i useums and art galleries; inc uding @ S

;f;:smof buildings used for the purposé of acquiring

Lnowledge.

. . ht
Order 5601. Maximum Height. . ' ‘
No building which accommodates pupils below Sf-lﬂl(})llj %1
junior high school grades shall be more than 3 stc%rlis bzfvé
nor shall the topmost floor level be more than 35 feet a
ade at any outside exit door. _ o ]
thi@%rbuilding which is used as a ser}w.llor or }i:ﬁlglfe};gph
ies high, nor s -
] shall be more than 4 stories s
:3221? foor level be more than 48 feet above the grade at

any outside exit door.

tion.
Order 5602. Class of Construc _ .
Every building not more than one .story in hm%ht may
be of frame construction as Spedﬁtild in O];dzi-oilr() l;ut o
-erv building which is more tnan on y, but not
mo]iz:efﬁan two stories in height, shall be of ordinary EOLS
struction as specified in Order 5102, or better, excepl a
provided in Order 5603.

Every building which is more than 9 stories in height

isti i ecified in Order
f fire-resistive construct}ox} as spe i
Z}ig](} t:aizf?ept that in a 3 story building ordinary f}:ctl)lns:;}fd
tion ’as specified in Order 5102, may be used above the th
floor level.

5 i ire-Resistive.
Order 5603. First Floor Fire . '
In all 2 story buildings having more than 4 class,fsgdiyr;
or recitation rooms of ordinary size (750 square ft n
area) on any floor, the first floor shall be ~f at least tw

ok abid e Sl
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hour fire-resistive construction as specified in Grder 5106
unless all of the stairways and corridors throughout the
building, including stairs, walls, ceilings and floors, are of
at least two-hour fire-resistive construction as specified in
Orders 5104 to 5107 inclusive. In all other 2 story build-
ings, the basement ceiling shall be of one-hour fire-resistive
construction as specified in Order 5106, or better.

Order 5604. Subdivisions and Fire Stops.

Every building of this classification which is built in
connection with a building of a lower grade of construc-
tion shall be separated from such other building by walls
of four-hour fire-resistive construction as specified in Order
5105, and all communicating openings shal! be protected by
fire-registive doors as specified in Order 5109 or equal. If
such openings are used as a means of egress, they shall be
kept normally open during the occupancy of the building.

Order 5605. Exposure and Courts,

No wall containing windows which light a class, study,
recitation or reading room shall be less than 30 feet away
from any opposite building, structure or lot line, or oppo-
gite court wall; except that the distance from such opposite
court wall may be reduced to not less than 20 feet provided
light rays at an angle of 80 degrees are not thereby ob-
structed from entering the entire upper hazlf of any such
window.

Order 5606. Number, Location and Type of Exits.

The number and location of exits shall be sueh that, in
case any exit or passageway is blocked at any point, some
other exit will still be accessible through public passage-
wayvg, from every room used by the public or by the oc-
cupants generally. Except that in a high school, university,
college, library or museum building, not more than 2 class
rooms of ordinary size (750 square feet) may be placed
between an exit and the end of the building, provided that
the exit doors from such class rooms are not more than 10
feet beyond the exit. In a one-room building, only one exit
will 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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he remaining exits shall be either such stairways or hori-
mtal exits as specified in Order 5119. Where such stair-
vays lead to the basement they shall be enclosed below the
irst floor as specified in Order 5118.
In buildings of more than 2 stories all stairways shall be
r-' ~~d as specified in Orders 5117-5118.
escapes may only be used as exits from the tem-
. end of incomplete or unit type buildings, as approved
riting by the Industrial Commission. Such fire escapes
hail be of the “B” type where more than 100 persons can
Je accommodated above the first floor.
Handrails shall be provided on both sides of all exit stairs

1sed by pupils.
Closets shall not be placed below stairways or stairway

andings.

Drder 5607. Total Width of Exits.

The total width of exits from any floor shall be not less
than the following rates, based on the total capacity of
such floor and of the floors above:

Fire-resistive buildings, 30 inches per 100 persons.

Ordinary or frame buildings, 40 inches per 100 persons.

Where permitted under Order 5606, standard fire escapes
may be used 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 fixed seats in rooms where such are
used, or by the number of persons which may be accom-
modated. (See Order 5611) The capacity of a library,
museum, or art gallery shall be established on the basis of
100 square feet of total floor area of the building, exclusive
of stairwavs and elevators, to each person, except that for
library reading rooms this area shall be reduced to 20 square

feet per person for the space s0 occupied.

Order 5608. Exit Doors.

Exit doors shall comply with the requirements of Order
5115, except that in elementary 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.

i e
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Order 5609. Passageways.

Corridors and passageways shall be so designed as to
plzevent_ congestion and confusion and shall be provided
}vzth vymdows 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 uncbstructed 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-
ﬁgd for stairways in Order 5607, but in no case shall this
Wldth be less than 4 feet. Corridors and passageways serv-
131%1 f}fta ineans of egress shall be at least equal in combined
]eadingotzhfhiﬁ}ured width of the stairways or passageways

Order 5610. Access to Attic and Roof,

Every building more than one story in height shall have
per_manent means of access to the roof and attic space from
inside th_e building, Where a scuttle opening is provided,
the opening shall be not less than 20 x 30 inches, with a
permanent enclosure for a stairway o ’ i
perman y or ladder leading

Order 5611. Floor Space and Height of Ceiling.

All class and recitation rooms shall have a minimum floor
space of 18 square feet per person. Rooms used only for
study purposes shall have 2 minimum floor space of 15
square feet per person.

All rooms u§ed for educational purposes shall be not less
than 12 feet high in the clear. Toilet rooms, service rooms,
st.ore rooms and similar spaces shall be not less than 8 feet
high in the clear.

Note: The Iollowi e re
Inst(:'uc:tion: cllowing are recommended by the Department of Public

(1} A stindard class room should b
) e e from 22
width and frim 31 feet to 7 feet in length. feet to 23 feet in

(2) Alth-ugh the minirum space b
At | M etween the first windo
front blackt:ard is requir<d to be 4 feet, a 6 foot spaceviv e
mended. Thiz space should te left entirely blank, s Tesom-
{2) Blacxboards should be not les
S 1 s than 24 Inches above th
ic;;civben tg.-: s_n;mlll:est childrzn; 30 to 234 inches is recommendeg :o: fgzﬁ:
tboards. Tlackbgards should not b i i i
plackboards -in e higher than 48 inches; 42 inches
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{4} Ample bulletin board space the full width of the blackboards
ould be provided in all rooms and especially in the kindergarten and
ftmary rooms. This 13 in addition to tack boards over the blackboards.

Note on Windows: For window requirements see the School Lighting
ode issued by the Industrial Commission.

irder 5612. Basement Rooms,
~lass, recitation, study, laboratory, domestic science
ary room shall have its floor more than 2 feet below
-ijoining grade. Industrial arts rooms, shops, toilet
s and other rooms used by pupils (not including play
ooms) shall have floors not more than 4 feet below grade.
fhe walls and floor where exposed to soil shall be water-

yroof and damp-proof.

Jrder 5613. Assembly Rooms.

A room which seats, or which can accommodate, 100 or
more persons shall conform to the requirements of Chapter
I {Theaters and Assembly Halls) of this code except that
he minimum width of any exit doorway used exclusively
oy elementary school children may be 3 feet; but in any
ase the aggregate width of such doorways shall be in
wecordance with Chapter 7.

drder 5614, Seats, Desks and Aisles,

Seats, chairs and desks in class, recitation, or study rooms
seating more than 50 persons shall be securely fastened to
he floor; or seats shall be fastened together in groups of 4
v more, or in groups of 2 seats and 2 desks. Except that
his requirement shall not apply to desks and chairs used
oy teachers, or to chairs, tables and equipment used in
cindergarien rooms.

Class, recitation and study rooms shall have aisles along
11 walls.

In elementary school rooms, the intermediate aisles shall
e not less than 18 inches and the wall aisles not less than
0 inches in width.

In high school rooms, and in all other class, recitation
nd study rooms, the intermediate aisles shall be not less
han 20 inches and wall aisles not less than 30 inches
n width.

L, ldin
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. \I?Vhex;a ]riooms are used for assembly purposes, seats and
aisies shall conform to the requirement, 5%
5517 of this code. ® of Orders 5513-

Order 5615, Heating Plants,

. In every building more than one story in hei
Ing plants and fuel rooms shall be elz;zrlosede\agri};% i];thf:l:s
than four-hour fire-resistive construction as specified in
Orders {)105 and 5106. ANl openings shall be protected with
self-closing fire-resistive doors as specified in Order 5109
In one story buildings all heating plants ‘
shall be e-nclosed with not less thag Jf‘wo-h()ljtll'} ?‘i:;isﬂzz?\::
constru_ctlon as specified in Orders 5105 and 5106 except
@hat this requirement shall not apply to buildingé where
Jackéted stoves or school room heaters are permitted. All
openings shall be protected by self-closing fire-resistive
doors as specified in Order 5109,

Order 5616. Sanitary Equipment,
1. Toilets. School buildings shall have th i i
i e following toilet
(a) In high schools, one water-closet
females or fraction. o for every 30
One water-closet for ever i
I ¥ 60 males or fraction and
one urinal for every 30 males or fraction. ¢
(b) In junior high and elementary schools, one water-
gloset for5%ve1y 25 females or fraction, one water-closet
or every males or fraction and one uri
males or fraction. nal for every 25
2, Dr.inking Water. One drinking fountain shall be in-
;talleti ;111 each story and basement, for each 6000 square
€€l of floor area, or fraction. Drinking fountai
be installed in toilet rooms. ® ins shall not
3. Washing Facilities. Lavatories shall b i i
; ' . . e provided in
connection with toilet rooms in the ratio of one lavatory
for every two toilet fixtures (closets and urinals).

4. Cloakrooms and Wardrobes. In every school building,
there shall be provision for the placing and storage of the:
wraps of occupants. Such provision shall consist of ward-
robes, ]qckerf.s, or cloakrooms, constructed and arranged in
a manner to insure and facilitate the ventilation and sanita-
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on of contents. Ventilation shall conform to the provisions
£ Order 5847 of the Heating, Ventilation and Air Condi-
oning Code.

RNote: This prohibits the use of corridors, vestibules, etc, for eloak-
o purposed, unless ventllated lockers are provided. Open hooks and
angers will not be approved.

Mote on Hemtilng nnd Ventilation: For heating and ventilation in

- ~olg, libraries, etc., see the Heatlng, Ventilation and Air Condition-

~de issued by the Industrial Commiasion, which code applies to all
buildings and placea of employment,

b ar 5617, Artificial Lighting.

Each class, study or recitation room of standard size (81
> 33 feet long by 22 to 23 feet wide) shall be equipped with
t least 6 artificial lighting units symmetrically spaced.

Where electric service is available at least one circuit of
5 amperes capacity (see Wisconsin State Electrical Code)
hall be supplied to each standard room.

Note: FFor general requirements which apply to the natural and arti-

sial lighting of schools see the School Lighting Code jssued by the .

1dustriai Commission.

rder 5618, Fire Extinguishers.

In every building, standard fire extinguishers, as speci-
ed in Order 5122, shall be provided in the proportion of
ne extinguisher to each 2500 square feet, or fraction, of
oor area, but there shall be at least one fire extinguisher
n each floor including basement. In addition to the fire
stinguishers for general protection there shall be at least
he extinguisher of appropriate type and size in each lab-
ratory, shop or other vocational room. Every fire extin-
uisher shall be prominently exposed to view and always
ceegsible,

rder 5619. Fire Alarms,

Every building two stories or more in height shall be
rovided with a proper alarm or gongs which can be op-
-ated from any story, including basement, and can be
card throughout the building, with the operating device
rominently located and distinetly marked. Such alarm
-stem shall be tested at least once a week.

el ke aiiad i
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Chapter 9

APARTMENT BUILDINGS, HOTELS AND PLACES
OF DETENTION

Order 5700. Scope.

The requirements of this chapter shall apply to all apart-
ment buildings, rooming houses, hotels, dormitories, con-
vents, hospitals, asylums, jails and other places of abode
or detention.

- By Place of Abode is meant a building, or part of a build-
Ing, such as an apartment building, rooming house, hotel,
dormitory, convent, hospital, as follows:

. (1) Occupied as the residence of 3 or more families
living independently, or occupied by 2 such families and
also used for business purposes, or

(2) Occupied for sleeping or lodging purposes by 3 or
more persons not members of the same family.
B__v_Place of Detention is meant a building, or part of a
building, used as a place of abode and wherein persons are
forcibly confined, such as asylums and jails,

Note: The attorney geoneral has ruled that all persons committed to
&n insane asylum by court order come within the meaning of the words
“foreibly confined”. Also that the words “forcibly confined” apply to all
persons confined without their consent. .

Order 5701. Class of Construction.

All places of abode which are more than 3 stories in
height shall be of fire-resistive 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 8 storv hotel or reoming 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 5702.

PPy T e T
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All places of detention and all hospitals of 3 or more
teries shall be of fire-resistive construction as specified in
irder 5100.

trder 5702, First Floor Fire-Resistive,

In 3 story buildings, except those having not more than
ne " mily on each floor, the first floor and its supports shall
2. t less than three-hour fire-resistive construction as
pe 4 in Order 5106; except that in a 3 story apartment
or  which will accommodate not more than 4 families,
r: ; story hotel or rooming house which will accommodate
ot more than 30 persous, above the first story, the base-
1ent ceiling shall be of not less than one-hour fire-resistive 1
onstruction as specified in Order 5106 or shall be protected
¥y automatic sprinklers as specified in Order 5123. Spaces 3
etween floor joists, below or above stud partitions where k
ne studs extend through omne or more stories, shall he
re-stopped.

rder 5703. Garage and Business Separation.

In every building in which a lower story is used for
arage purposes, the ceiling over the garage shall be of un-
lerced four-hour fire-resistive construction as specified in :
rder 5106. Stairways from garages leading to the upper
ories shall be separated from the garage area with walls
[ four-hour fire-resistive construction as specified in Order ;
105, with openings protected as specified for special oceu- 3
ancy separation, Order 5108 (2). 3

In a building more than 2 stories in height where the
wer story is used for business purposes, other than the
zards Jisted in Chapter 10 of this code, the ceiling over
e lower story shall be of not less than one-hour fire-
sistive construction as specified in Order 5106.

EETHICN - ML )

rder 5704. Corridor and Dividing Partitions,
All 3 story places of abode which have more than one
yartment or 8 rooms on any floor, shall have the public
ssageways enclosed with partitions of not less than one-
ur fire-resistive construction as specified in Order 5105,
there is more than one apartment on any floor, such
yartments shall be separated by such partitions. If there

HOTELS AND PLACES OF DETENTION., CHAPTER & 157

are more than 8 rooms on any floor, they shall be di-
vided by such partitions into groups of not more than 8
rooms each.

Doors in such corridor partitions may be solid slab doors,
134 inches in thickness, and need not be self-closing.

Order 5705. 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 5105, except that when
the building is permitted to be of ordinary construe-
tion, the court walls may be of one-hour fire-resistive
construction.

Order 5706. Yards.

Behind every apartment house, the rear of which does
not abut on an alley or street, there shall be a yard across
the entire width of the lot, open and unobstructed from the
ground to 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 fo 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-
cbstructed 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 530 feet between the
buildings.

Order 5707. Number, Location and Type of Exits,

There shall be at least 2 exits aceessible from each room
or apartment by means of stairways, ramps or 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 still be accessible through public pas-
sageways from every room or apartment, except that in fire
resist.ve buildings a total area of not more than 1200 square
feet may be placed between an exit and the end of the

- e e——— L U
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wilding, and except in 2 story buildings where there are
ot more than 2 apartraents on the second floor, one exit
yay be through the adjoining apartment provided a con-
ecting door containing a glass panel is provided in the
artition separating the 2 apartments. The lock or locks
n su~h doors shall be of a type which can be unlocked from
ither side without the use of a key.

Exics shall be distributed so that the entrance to each
pom or apartment will be not more than 50 feet distant
rom an exit, measuring along public passageways, if in a
wilding of non-fire-resistive construction, or 75 feet in 2
ire-resistive building.

At least one-half of the required exits, in buildings of
nore than one story, shall be stairways as specified in Order
116. The remaining exits shall be either stairways, or
Jorizontal exits; or fire escapes may be used as exits from
loors which are not more than 40 feet above grade if they
re placed against blank walls. Every building which ac-
.ommodates more than one family, or & persons, above the
.econd story shall have at least 2 stairways.

Apartment buildings 3 stories or less in height whose
loors and supporting members are of not less than two-
Lour fire-resistive construction, as specified in Order 5106,
ind which have a plan so arranged that not more than 2
yeeupancies on any floor make use of a common stairway,
nay be constructed with one common stairway as a single
»xit, provided the walls between occupancies and those en-
‘losing the stairway are of two-hour fire-resistive construc-
jon as specified in Order 5105. In this case the stairways
nust be of not less than two-hour fire-resistive construc-
sion, must lead directly to the outside and have all interior
sjpenings protected by approved fire-resistive doors as
specified in Order 5109.

Drder 570S. Aggoregate Width of Exits. .
The aggregate width of exits shall be as provided for in
Order 5404,

Order 5709. Exit Doors.
Exit doors shall be as specified in Order 5115; except
that a door which is used by not more than 6 families, or
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40 persons, shall be not less than 8 feet wide and shall not
be required to open cutward.

Order 5710. Passageways,

Every public passageway leading from an exit shall be
at least ag wide as the required width of such exit. Every
public passageway leading to an exit shall be at ieast 3 feet
wide. The required width shall be kept clear and unob-
structed at all times.

Order 5711. Lighting of Exits.

In every building which accommodates more than 4
families, or 30 persons, and in every building which accom-
modates transients, the public passageways and stairways
and exit doors shall be illuminated from one hour after sun-
get to one hour before sunrise. This illumination shall in-
clude lights at all intersections of passageways, at all exits,
and 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 bearing the words “exit” or “out”,
in plain letters.

Order 5712. 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-
resistive partitions, as specified in Order 5105, or better,
unless the building is either of fire-resistive construction
or equipped throughout with automatic sprinklers. The
doors may be omitted in the stories above the basement in
one stairway enclosure. In all 3 story buildings accommo-
dating more than 2 families, or 15 persons, above the first
story, all basement stairways shall be enclosed with two-
hour 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

. gtairway does 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 *he 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 chute, pipe shafts and other
~imilar vertical shafts in buildings more than 2 stories in

ight shall be enclosed with two-hour fire-resistive parti-
.ions, as described in Order 5105, except that for 3 story
puildings, one-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 compartment; except that where there are
apartments consisting of not more than 3 rooms, there shall
be 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 15 rooms or fraction thereof.

Rooms with private water-closets shall not be considered
in counting 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 classification where water sup-
ply is available or con be made available, there shall be at
least one sink or wash bowl in connection with each toilet
fixture. In apartment houses there shall be such a sink or
wash bowl in cach apartment.

Order 5715. Repairs,

Every building of this classification, and all parts thereof,
shall be kept in good repuir and the roof shall be main-
tained to prevent leakage. All rainwater shall be so drained
and conveyed therefrom to prevent dampness in the walls
and ceilings. '

Yt ke
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Order 5716. Cleanliness,

Every building shall be kept clean, and shall also be kept
free from any ac_cumulation of dirt, filth, 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 Rooms.

Lvery sleeping room shall be of sufficient size to afford at
least 400 cubic feet of air space for each occupant over 12
years of age, and 200 cubic feet for each occupant under
12 years, except that a minimum of 150 cubic feet may be
provided for infants in hospital nurseries. No greater num-
ber of occupants than the number thus established, shail
be permitted in any such room. ,

Order 5718. Basement Rooms.

No l%v_in.g or sleeping room shall have its floor level below
the adjoining yard, court, alley or street grade.

. O .
No rooms w herein persons are forcibly confined shall be
located in a basement.

Order 5719, Windows.

The outside windows in every sleeping or living room
shall have a total sash avea of at least one-tenth of the floor
area 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, and the upper half thereof shall be }nade
50 as to open the full width.

Order 5720. Isolation of Fire Hazards.

All boiler and furnace rooms, including fuel rooms and
breeching, all laundries, drying rooms, carpenter shops
paint shops, and other hazardous work rooms and storage:
rooms in all buildings accommodating transients, and in
hospitals, asylums and other piaces 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-
’E)e:ctlc;? SI;:;;Q?eIf-c]osmg fire-resistive doors as specified in

e g -
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. . . |
In all other buildings under this clasmﬁc_ai;ovn,e:l&cei

rooms shall be enclosed with two-hour ﬁre—resgst?éi

sares as specified in Orders 5105 and 5106, or better.

Order 5721. Fire Protection Equipment. d i
1. Standard first-aid standpipes sha_ll bfa hp;cr):l ded
evp;"' building which is more than 2 stories hlg_ 1 com-
os 20 or more transients, and in all hospitals, asy
J* laces of detention. r 1
IEG:hE above buildings where adequate w ater sum)aifl
N and in buildings accommodating 1es§d han
20 transients where first-aid stankc)lpip}es acll'eorrxloiéa{;;mgo ;er ‘at
i i e

fire extinguisher shall be piac :

itlaenlcll::g of each stairway and at each elevator or group 0

elevators. .

not available,

Order 5722. Fire Alarm. ‘ o
In every building which accommodates 20 ot }Iln(c:);l ec;; age

sients, there shall be a proper alarm or goggshvs; ul D o e

opera’éed from any story and cain be }Illeﬁrbett :Steg ot
ildi 7 larm system sha

building. Every such a

once every week.

Order 5723. Scuttle,

Every building more
accommedates more than

than one story in height which
4 families, oxr 30 persons, Sh‘all
hav ermanent means of access to the roof frpmhthe 1:(;
e, 1 111) opening shatl be not less than 20 x_30 inches 13

?;cl?-'e‘rsheallpbe a permanent ladder or stairway leading

thereto.

57 irections for Escape. ‘
Order S . be used by transients, a notice

In every room liable to od giving complete and piain

; ) ¢
shall be consplcuou§1y pos .
directions for reaching at least two exits.
In addition to this, a re
each exit on every floor.

d exit light shall be provided over
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Chapter 10
HAZARDOUS OCCUPANCIES

Order 5750. Garages.

1. Definitions.

A garage is a building, or part of a building, which ac-
commodates or houses self-propelled vehicles. For the pur-
pose of this code the term vehicle includes 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
owned by the ocenpant of the residence and used only for
personal or family service.

2. Construction Requirements.

(a) All garages, except private garages, which are
more than 500 square feet in area shall have walls and roof
of ordinary construction, as specified in Order 5102, or
better, and all floors of vehicle storage rooms, salesrooms,
and repair shops shall be of not less than four-hour fire-
resistive construction, as specified in Order 5106.

Exceptions:

(1) A garage not more than one stery in height and 2.000 square
feet in area may have walls and roof of frame construction if located
at least 100 feet from any other building or boundary line between
premises.

{2) A hangar for the storage of hot more than oné alrplane or &
boat house for the storage of not more than one motor boat may be of
frame construction if Jocated at least 15 feet from any property line or
other building. 7

(b} All walls, or parts of walls, nearer than 5 feet to
a boundary line between premises or to any other building
shall be unpierced; all walls, or parts of walls, nearer than
10 feet, but not nearer than 5 feet, to a boundary line be-
tween premises 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.

(c) Where a garage, other than a private garage, is
built in connection with a building used for other purposes,
it shall be separated therefrom by means of unpierced four-
hour fire-resistive walls, as specified in Order 5105, and un-

o g
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e below the level of the driveway or grade at such equip-

1ent.
(f) There shzall be no basement or other open space

nder the floor of the dispensing area outside of the build-
ng. There shall be no basement or other open space under
he floor of any filling station building, unless:

(1) The main floor level is at least 6 inches above

. driveway or grade at the dispensing equipment, and

(2) There is no outside door, window or other wall
pening to such under floor space, except fuel _chutes or
sther similar vertical openings having a tight-fitting cover,
vith the bottom of such opening at least 6 inches above the

Iriveway or grade at the dispensing equipment.
(3) The floor and enclosure of the under ficor space

is of four-hour fire-resistive construction as specified in
Orders 5105 and 5106. _ _
(4) The under floor space is effectively vented by
cravity means.
Note: For requirements applying to floor pite, see Order 5759,

Order 5752. Automobile Tire or Battery Shops.

1. Any building, or part of a building, in which tire_s are
repaired or fitted to vehicles shall be constructed, equipped
and maintained as a garage under Order 5750, _ .

2. Any building or part of a building, in Wh}ch electr_lc
storage batteries are charged, repaired, or are 1n§talled in
vehicles shall be constructed, equipped and maintained as a
rarage under Order 5750.
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Toilet rooms, 5713, 5250-5264.

Washing facilities, 5714,

Yards and courts, 5706, 5204, 5205, ot -
Approval of plans and specifications, 5010, _—
Approval of materials, methods and devices, 5012,
Asbestos curtain, 5523, .

Asgembly Halls, (See Theaters and Assembly Halls).
Asylums, (See Apartment buildings). -
Automatic sprinklers,

Apariment buildings, 5703, EN

Factovies, office buildings, ete., 5401, o

Cieneral requirements, 3123,

Theaters, assembly halls, etc., 5535,

Buserient, definition. 3113,

Basement reoms, .
Apartment buildings, hotels, ete., 5718 .
Awxsemhly halls, 5503, .
I'iaces of detentinn, 571§,
Hchools and other piaces of construction,- 5612,

Battery service stations, 5752,

Bearing masonry waulls and partitions, csonstruétion. 5309.

5 !

Nearing walls and rartitinns, wood, 3378,

A -
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ler and furnace rooms, isolation,
Apartment buildings, hotels, ete, 5720,

Factories, ollice and mercantile buildings, 5413,

farages, 5750, i ~

Hogpitals, places of detention, ete., DT

¥~hoolas, places of instruction, 5616.

Theaters, assemhly halls, ete, 5529,

oths, motion picture machines, 5540-5549.
nd, masonry walls, 5309, 5310, 5311, 5312,
ic” weneral requirements, 5305,

- “.1is, construction, 5309, 5310, 5811 i

i anits, hollow, general requirements, 5306, use in walls,
i ,. height, 5112.
i .& materials, approval of, 5012,
1 .ng stone, natural and _cast xRt
i ings covered by corde, 5000-5002,
fitings not covered by code, HROL

rzcity of buildings, . o
! Fac}éuries. office, mercantile buildings, etc, §405.
schools, other places of construction, BBuT, 5611,
Signs posted, 5418, .
Theaters, assembly halls, etc, 5506,
it iron construction. 5327,
vity walls, 5311 i
nge it use of huildings, 5002
mical toilets, 5262
.imneys. construction of, etc.,
Masonry, 5210.
Metal smokestacks, 5211,
Protection of, 5210, 5211.
iurches, (Gee Theaters and Assembly halls).
nerete block, (See Concrete masonry units, hollow).
merete, plain, 53200
ncrete, reilnfogced. 5302
Allowable strexses, as-d, .
Tleams, frames and slabs, 5316, 5317, 531%.
plurmns. 5319.
Curing, 5315,
Footings. 5321 .
Forms and shoring, 5315,
Materials. 5314, ~
P'roportinons, mixing, etc, 5315
Strength, 3316.
Walls and plers, 5320.
wcrete masonry units, hollow,
Definition, 5306, . R
Sirength and absorption, 5306,
Unit stresses in masonry, 5307.
U"se in bearing walls, 5309,
("se in non-bearing walls, 5310
snstruction, class of. restrictions, - e
Apartment huildings, hotels, etc., 5701-57035,
Assembly halls, 5502, 5503, L
General requirements, all buildings, 5201. _
Hospitals, places of detention, ete., §s01—::103.
4ehools, places of instruction, 5602, 3603,

Theaters. 5302 e
onvents, (See Apartment buildings).

Om,i%artment buildings, hotels, ete., 5705, 2706
Detfinition of. 5114, 5204
Schnots., 51%05.
Size of, 5205, .
Theaters, assembly halls. etc, 5504,
Yentilation of, 5206,

urtain walls, 55100

(See Theaters and Assembly halls). v
rvision of buildings, requirements, 5200.

wmines halls,
Assembly halls).

resign and supe
vining roomsa. (See Theaters and
wiors, fire-resistive, 5100
Wets, protection of, HItd.

eetrical work, 15220t. de)
Nevators, (See elevator code). . .
Vevindor shatts, enclosures, 5100, 5101, 5408, 5520, 5712

La00,

INDEX 169

Evidence of approval of b}
pvidence approva vlans, 5011,
Ii:‘!:}’lc]‘t]rltlorll bhuildings, (Sr,eé Factt;rilels)
xisting huildings, 5000, 5 5 '
By s I zs, 50006, 5001, 5002,
Apartment buildings
\1 | g%, hotels, etc., 5709
Factory, ofli o il 1 T
Si;e ‘].Scapesc.:e;lr;:’g' mercantile buildings, 5106,
chools, piac instr i
_Siitfiindard,r 511? of instruction, ete., 5GNS.
A eaters, ass - 23
Exit lgpre. assembly halls, etc., 5510.
Anartment buildings, hot
\Dartme | s, els, ete, 5711,
(1-.:th0‘1'}, _omc_e and mercantile buildings, 5411
qv.]nem_l requirements, all huildings, 5115 ' '
:i“i‘l:‘?{czl‘h"plu'p'kg of instruction, etc., '5609_ .
Fxite, ors ussembly halls, ete., 3511,
Apartinent Luildines, hot 5
A ent | =, els, ote,, 5707=5712
éggte?rn‘lztﬁi;k?;::] mercantile huildi‘ngs,J‘.'.]h;:!-.';-!f).\k
Horizontal, 51in, 0 0 1ol SEEL
{},{o]«;:gglion :;nd maintenance, 5221
See =, . . . e e -
Stamdnrd.p."?ICI? of instruction, ete., 5606--3600.
heaters, assembly hualls, ete., 5307-5512,

Factories, ollice and merc: i i
 ofl 1 cantile buildi
ﬁ}zitlcémutml sprinklers, 5415 :%)1"13dmgg'
niler and furnag "isolati ]
Qapncity. Lo ace rooms, isolation, 5113,
Construction, height, area, 5401
E:]‘n}(l){mg \t'atr-r. 2217 (page 1"7')
closed stairw 5w i ]
I]?x.it goors, 54(};‘.513!5 and shafts, where vequired, 3408,
+XIU doors, signs and lights, 541
Exits, number ang locatligonmsf(j”)sn
E;:Es trpe of. 5403, ’ -
LXILE, Tequired total wi 3
.i.'J"E‘ alarm, 5416.1 1] width, 5404,
ire escapes, where ‘mi 3
Fire extinguishersg, J?f}&mltted‘ 5403,
Floor areas, 5401,
Floor load signs. 5417,
Floor openings, 5410,
Lighting. 5411,
.\o smoking signs, 5414,
I\:umber of persons, signs, 341§
i assagewavs, 5407, ’ '
est rooms, 2218 (u 27
Seuttle to root. 54bee. 10"
%tat_xl)dmpes, G414,
oilet rooms, fix X, oete, 541N 2203 :
Towels, 2215, fi\);:‘g‘;_"b? dlz z20s (page 124).
’.‘[“g‘aphgloors, 5410,
oovvashing facilities, 5412, 22 g 25
Filling s.-'tatrons. 57517\ PSSR (nage 123),
Fire escapes,
Apartment buildings, hot 3%0T.
1 . els,
%}eé-;lls_ of construction, 5120 ete, 3207,
Factories, office and mercantile bLuildi
.%c}‘lhonls, rlaces of instruction, etc., -sbggs' 3403
Fheaters. assembly halls, ete., 5508 ’
. Width of doors, 5i20. |
Fire extinguishers, general, 5122
Fire-resistive construction, 5100.
Fire-resistive standards
Doors, 5146, ’
Floor construction, 5106.
1lool coverings, 5107,
Structural members, 5104,
Walls and partitions, 5105,
- Windows, 5110,
ire stops in partitions, 5165, 5328, 3702
First floor, defined. 5113. > 2828, Gree.
" Teda, maximum permitted, 5401
Floor construction —resistive, 3106,
F]loor Fomstruction. fire-resistive, 510%5.
"loor openings in fagtories, 541
Floor pits in marages, 51au. SHo.
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Steel, structural, Toilet r
Allowable unit stresses, 5324. ‘\Dfl?'?;]g;at bulld:
Brams and girders, 5324 Cleanliness, ot ngs, hotels, ete., 5713
nrection, 5324, e los i . .
Mgnimu'm thickness of material, 5224. i:fiz;:‘o’: ::li-n?-\ Hires, 5259,
Wi, 532L. oazd. IFixtures, sogn. o (AN ete., 5412, 2203 (page 124)
«lding, 5324. f*loo hstrnet] - CooER
=teel joist construction, 5325. GPher;a(EO;-]:,_‘;{;?;:;’n’ 5257,
~rapnl flonr eonstruction, 5106. o Lighting of. 5123 erg‘tﬁ. :)erq-:5264.
.el, reinforcing. 5314, 53186, 5317, $318, 5319, 51271, hEFEN l.ocation, 52'53 '52-54 254, 5255,
sne masonry, 1304, 5304 Matntenance and he i
ires, ctc., (Sce Factories). Gutdoor toilets. 52%?;}1501{99131“&. 5264.
pries, number of, 5118 {_-‘lrlluons between fixtures, 5259
.oves, ranges, etc., qﬁﬁ””fs for special LDilets,'sz'éz .
Floor piotection, 5216. _ :\;"“?L‘),rs»db_l‘aces of Instruction, ete. 5616
vall and cciling proteetion, 5217 Soguze isposal, 5262, - .
Street, definition of, 3114 Sine -';Jgj‘(‘?gauon, 5251, 5230,
Hiresscs in concrete, .’15?2". e 'rhhdf_.ﬁ-}‘; . N
“tresses in magonry, 5304, 3307, Lrinals, 545 "’:‘U} halls, ete., 532,
Stresses in structural steel, 3324, Ventilntion Zhl,
Htresses in wood, 5328 g Cuggj. % (8ee also Heating, Ventilation and Air Conditi
Structural calcuiations, 5410 B Wall wnd ceiling construeti e - nditjon-
structural grpsumn. 5323, Water-closets, 3253, 52640 lon, 5258,

Trap dours, ete., in f:tt'!.or'ir-s,. 5410,

Taverns, (See Factories, ete).

Theaters and assembly halls, Undivided floor areas, 5401,

Aisles, 5514, B516. . ! Urinals, rSee Toilét rooms)
Assembly hails and garages, ete., 5305, L -
Automatic sprinklers, 55345, B v o

Palconies, 5502, 5518 ; entilation, toilet rooms, 5232

Pasement occupancy, 5503

Boiler and furnace rooms, enclosure, 5529 4 Walls, thick -

Capacity, 5502, 5506, 3 Whrehouses  o88 of, 5309, 5310, 5311

Class of construction, 5302 ¥ “'ater—clc',Sf'tq(b(es? Factories). .

Decoerations, 5319, b Welding of's}ée]‘ ee Toilet rooms).

Dressing rooms, 5523, .
Elevator and vent shaft enclosures, 3520,
Exit doors, 5510,
Exit lights, 5311,
Exits, nutnber aad tocation, 5507.
Exits, total swidth, 5512.
Exits, type of, 5508,
Exposures and courts, 5504
Iire escapes, d507.
TFire extinguishers, 5534,
Fireproof curtain, 5523.
TFireproof paint, D5LT,
Fooflight trough, 5526.
Frame construction, swhen permitted, 5502,
1ias fired appliances, location, 5529,
Height, limit of, 5502, 5303.
Inchines and ramps, 3508, 5516
Lighting, 5511, 5530, .
Lobbies and foyers, §319.
Maintenance, 5830, A
Mirrors and false openings. 5518,
Aotion pieture machine booth, 5540-5549.
Passageways. ete, 5515, 5516, 5517,
Froscenium curtain, 5523,
Trosgenium wall, 5521, 5322,
Seats, 5513, e L
Separation from other parts of bullding, 530
Smoke outlet from stage, 5524,
Riage, ad21. X
age ventilation, automatic, 5o24.
Stage vestibules, 5525,
Stairways, 5508, 550
standpipes, 5933,
Toilet rooms, 5532,
Toilets and urinals, number, 5532
Washing facilities, 5332
Thickness of walls, 5309, 53168, 5311,
Tile, hollow, requirements for, 53066,
Tile. hollow, wall eonstruction, 5308, 5309, L31h,
Timber constructinn, 5328,
Tire shops, 3752

Fire escapes, 5120
Steel joists, 5325,
. ructural steel, 5324
Window cleaners Safaty devi 5
W ers safety devices, 3203, (Gereral Bafety Order 56)

Apartment buildings 57
g{e}?oe;ﬁl "I:EéquirEmegt;:. hgztgzls, ete., 3710.
Sk = 3604, (See Be i i
wi l(:llet 1‘00111;, 52‘55‘3': 52(5}?!?01 nghtlng Coae)'

“\_gnd pressure on buildings, 5301,

“_!nd pressure on chimneys, 5210

Wired glass. 5110, 5117, 5119 5120, 520
iring, electric, 522¢. ! - 9%0L

W <'Jog”(.-0nstructi0n.

Allowable working stresse 2

_— Genvral requireménts, 552;.' sa2s.

lnfvught lron construction, 5326,







