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BUILDING CODE

INTRODUCTION

The Building Code has been adopted by the Industrial
Commission in discharge of its duties under Sections 101.01
to 101.28, inclusive, of the statutes of Wisconsin. It supple-
ments the 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
cvery 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
custedy 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.”
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By “employer” is meant “every 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 mcant “every place where,
either temporarily or permanently, any industry, trade, or
business is carried on, or where any person is directly or
indirectly employed by another for dirvect or indirect gain
or profit, but not including private domestic service or
agrieultural pursuils which do not involve the use of
mechanical power.”

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

Howland Russell, Architect, Milwaukee.

C. A, Halbert, Civil Enginecr, Madison.

8idney J. Wiltiams, Deputy, Industrial Commission,

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

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

Peier Brust, Milwaukee, Chairman, State Assoctation of Wisconsin
Architects and Wiseonsin Chapter, American Institute of
Avrchiteets.

Leon M. Gurda, Mihvaukee, City of Milwaukee.

Jay Hathaway, Madison, Wisconsin State Federation of Labor.

Adolph Holub, Wausau, Wisconsin Association of Real Estate

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

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

Administration

The Bailding Code is enforced by the Industrial Com-
mission in cooperation with municipal and other local offi-
cials, who are required by law to enforce all orders of the
commission which are germane to their respective duties
(Wisconsin Statutes, Section 101.28). With the Building
Code as a foundation, city ordinances may go more into
detail, if desired, or may contain more stringent require-
ments than those of the state code, but this Building Code
contains minimum standards and regnirements 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.



10 Score OF BUILDING CODE. CIIAPTER 1

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 50038, '

(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 huilding or struciure. 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 ztructure is changed and
the requirements for the new use are more stringent than
those for the previous use then such huilding or structure
shall be made to comply witin 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 Coda (October 9, 1914) and that it does
not comply 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 3003. Exemption From Code Requirements.
This code does rat apply to the following buildings:
(1) Dwellings, and ocutbuildings in connection there-
with, such as barns and private garages,

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

(3) I}mldings used exclusively for agricultural puy-
poses which are not within the limits of a city or an
Incorporated village.

{4) .Ternporary buildings or sheds used exciusively 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 Fo make, or enforce, additional or more stringent
regulatlon.s, provided the same do not conflict with this
code or with any other order of the Industrial Commission,
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Chapter 2
ENFORCEMENT CF CODE

Order 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.

Iiazardous occupancies.

Factories, office and mercantile buildings.

The submission of plans and specifications for factories,
office and meveantile buildings containing less than 50,000
net cubic feet of space is waived, providing ihey have no
floor or roof spans greater than 30 feet and are not more
than 2 stories high. Buildings, however, fur 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,
alleys, lot lines and any other buildings on the same lot or
property.

{(b) Name of owner.

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

(d) Assumed bearing value of soil.

{e) Assumed live loads.

(f) Assumed dead loads, itemized.

(g) Assumed unit stresses for structural materials.

(h) Stress diagrams for all trusses.

(i) Typical caleulations for slabs, beams, girders and
columns.

ENFORCEMENT OF CoDE. CHAPTER 2 13

Complete structural calculations shall be furnished upon
request of the Industrial Commission or other authorized
approving official. All plans and specifications shall be
scaled or stamped by a regisicred architect or professional
cngineer, vr signed by any other designer.

This order shall apply to additions and zlterations, 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 appioval 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 wilth 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 wuritten consent of the
approving official.

Note: The approval of 2 plan or specifcation is not to be construed
ax the agsumption of any responsibility for the design,

Order 5011, Evidenee of Approval.

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

Order 5012. Approval of Materials, Methods and Devices.

All materials, methods of construction and devices de-
signed for use in the construction, alteration or equipment
of buildings or structures under this code and not specific-
ally mentioned in this code shall not be so used until ap-
proved in writing by the Industrial Commission, except
sanitary appliances, which shall e approved in accordance
with the State Plumbing Code issued by the State Board of
Health. The data, tests and other evidence necessary to
prove the merits of such material, method of construction
or deviee shall be determined by the Industrial Commission.
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EXTRACT FROM THE WISCONSIN STATUTES

RESPONSIBILITY OF OWNER OR EMPLOYER,

101.66. Employer’s duty to furnish safe employment and
place. Every employer shall furnish employment which
chall be safe for the employes therein and shall furnish a
piace of employment which shall be safe for employoes
therein and for frequenters thereof and shall furnish and
use safcty devices and safeguards, and shall adopt and use
methods and processes reasonably adeguate to render such
employment and places of employment safe, and shall do
every other thing reasonably necessary to protect the life,
hiealth, safety, and welfare of such employes and Treguent-
ers. Every employer and every owner of a place of employ-
ment o 2 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 emiployer, employe,
owner, or other person shall violate any provisions of sec-
tions 101.01 to 101.13, inclusive, of the statutes, or shall do
any act prohibited in sections 101.01 to 101.29, inclusive,
or shall fail or refuse to perform any duty lawfully enjoined,
within the time prescribed by the commission, for which
o penalty has been specifically provided, or shall fail, neg-
lect or refuse to obey any lawful order given or made by
the commission, or any judgment, or decre: made by any
court in connection with the provisions of sections 101.01
to 101.29, inclusive, for each such vielation, failure oy re-
fusal, such emplover, employe, owner or other person shall
forfeit and pay into the state treasury a sum not less than
ten dollars nor more than one hundred dollars for each
such offense. It shall be the duty of all cfficers of the state,
the counties and municipalities, upon request of the indus-
trial eommission, to enforce in their respective departments,
all lawful orders of the industrial eommission, insofar as
the same may be applicable and consistent with the general
duties of such officers.

At
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101.18. Per diem unit of violations. Every day during
which any person, persons, corporalion or any officer, agent
or employe thercof, 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 distinet violation of such order, or of
said sections as the case may be.

APPEAL ON REASONADLENESS OF CODE REQUIREMENTS.
101.15. Petilion and hearing on reasonabieness of orders.

(1) Any cemployer or other person interested either
because of ownership in or occupation of any property af-
fected by any such ovder, or otherwise, may petition for a
hearing on the reasonableness of any order of the commis-
stont in the manner provided in sections 101.01 to 101.29,
inclusive,

(2) Such pelition 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 unreasonahle, and every
issue to be considered by the commission on the hearing.
The petitioner shall be deemed to have {inally waived all
chjections to any irregularities and illegalities in the order
upcn 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 considerad,
the commission shall determine the same by confirming
without hearing its previous determination, or if such hear-
ing is necessavy to determine the issues raised, the com-
mission shall order a hearing thereon and consider and de-
termine the miatter 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 thervefor such other order as shall
be just and reasonable.
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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 nccessary for compliance with the order of the
commission, the commission shail grant such time as may
be reasonably necessary for such compliance.

Note: Blank forms for potitlon for madification of an order may be
secured from the Tndustrial Commiasion,
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Chaptler 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 fire-resistive covering, all as
specified in this order.

2. Al exterior walls shall be of masonry or reinforced
concrete of not less than four-hour fire-resistive construe-
tion as specified in Order 5105, All inner eourt walls shall
be of masonry or reinforced concrete of not less than three-
hour fire-resistive construction as specified in Order 51035.

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

4. 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 construec-
ticn as specified in Order 5105, with all interior openings
therein protected by fire-resistive doors or windows as
specified in Order 5109,

5. Structural framework shall be of structural steel or
reinforced concrete. All structural steel members, not in-
cluding structural members for elevators and elevator en-
closures shall be thoroughly fire-protected with not 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-hour fire-resistive
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protection for floors, for all buildings which are & stories
or 85 feet or less in height. All such fire-resistive protection
shall be as specified in Order 5101

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

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

2. 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 move than % stories
or 85 feet in height when all of such sheathing is more than
25 feet distant from any floor, baleony 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
five-resistive attic floor, and when such sheathing is covered
on the outside by a fire-retardent roof covering, except as
provided under occupancy requirements.

9. Stairs and stair platforms shall be constructed of re-
inforeed concrete, iron o1 steel. Brick, concrete, marbie, tile,
terrazzo or other hard incombustible materials may be used
for the finish of treads and risers.

10. Doors and windows may be of wood except as other-
wise specified under occupancy requirements and in Orders
5117, 5119, 5120 and 5201.

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

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

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

Order 5101, Mill Construction,

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

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

3. All wood columns in the structural frame shall be di-
rectly superimposed, one above the other, and shall be pro-
vided with stee! or cast iron caps, unless the floor or roof
beams and girders are carried on blocks securely fastened
to the columns and with the loads transmitted to the
columns by metal ring or similar type connectors, or by
caps of otherwise suitable material. They shall not rest
on wood bolsters or floor timbers. Wood bolsters may be
nsed to support reoof timbers. No wood column shall be less
tl}an 8 inches nominal in its least dimension, and no beam,
girder or joist shall be less than 6 inches nominal in its
leasf_: dimension nor less than 45 square inches in cross-
sectional area. In no case shall masonyy or reinforced con-
crete be supported on wood construction except tile or con-
crete floor finishes not more than 8 inches in thickness,

_ 4. For structural steel or iron members, the fire-protec-
l{on shall be not less than threc-hour fire-resistive protec-
tlorl f(t):r}- coéumns and not less than two-hour fire-resistive
brotection for beams, girders and floor systems, as speci
in QOrder 5104. g ’ pecified
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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 firc-resistive protection outside
of all steel reinforcing as specified in Grder 5104.

6. Wood floor construction shall be of tongued and
grooved, or splined lumber not less than 3 inches nominal.
thickness, with a top layver of flooving of one inch nominal
thicknress laid thereon, or of solid lumber placed on edge and
securcly spiked together to make a floor not less than 4
inches nominal thickness,

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

8. Enclosures for elevator or dumb waiter ghafts, 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
Order 5109.

9. Staly construction may be of wood in buildings not
axceeding 3 stories in height. In buildings 4 or move 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 occupaney requirenmients 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, masonty or wood. Fire-protection of steel,
iron or wood structural members may bce omitted, except
that all members carrying masonry in buildings more than
one story in height shall be fire-protected with not iess than
one-hour fire-protection, as specified in Order 5104.
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3. Floors, roof and partitions may be of wood, but no
Joist, rafter or stud shall be less than 2 inches in nominal
thickness. In all buildings the first story floor construction
above a basement, if of metal or wood, shall be piotected
on the under side by one-hour fire-resistive construction,
and in buildings of 4 stories or more in .eight the lower
side of all metal or wood floor or roof construction shall be
protected by a ceiling of one-hour fire-resistive construction
as specified in Order 5106, unless otherwise provided under
cccupancy requirements.

4. Stairs may be of steel, iron, reinforced concrete,
masonry or wood, with enclosures as specified under oceu-
pancy reguirements,

5. Bays, oriels and similar projections from the walls
shall be constructed of incombustible materials as specified
in this order. Penthouses and other roof structures shall be
of not less than one-hour fire-resistive construction as spe-
cified in Order 5106.

Order 5103. Frame Construction.

1. A building is of frame construction if the structural
parts and enclosing walls are of wood, or of wood in com-
bination with other materials. If such enclosing walls are
veneered, encased or faced with stone, brick, tile, concrete,
plaster or metal, the building is also termed a frame
building.
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Order 5104, TFire-Resistive Standards—Structural Members.

MINIMEUM TIHICIKKNISSS IN
FIRE-RESINTING MATERIALS

INCIHES FOR VATHODS

Struct. Stee! Purts

Fire-Hesisting Material
Used

Ainimum Thicknees of Material
in Inchex IPar the Foliowing

1o he Protected Fire-Lenistive Periods
R - e
4 Hr, 3 He. 2 Hr. 1 I,
Concrete 2 2 E 1k 1
Steel or Crst Iron Gunite 2 158 1 1
Columns: All e —— e —
Members of Pri- Brick of Clay, Shale, Concrele or
mary Trusses or Sand Lime All Spaces Filled 137 3% 217 21¢
Primary Girders, ——— I (S S
Clay Tile or Havdite or Waylite
or Concrete Block or Gypsuin
Block ar Poured Gypsum. All
Spaces Filled. Metal Tiesin sty |
Horizental Jolnds. 2Inches 4 2 2
Each
Portland Cement Plagier on - 1lg
Metal Lath -~ with 14 1
air space
Clay Tiie, End Const. have less
than 26% voids with all Spaces 135 13
Filted and Metal Ties in Hori- ey B3 Nu No
zontal Jainta Filling | Filling
Conerete 2 i 1%3 1
Gunite 2 114 1 i
Wehs and Flanges Brick of Cliy, Shale, Concerete or
of Stee] Beams Sand Lime Ly 21§ 2iy 24
and Secondary - B e S
Girders Clay Tile, Conerete Bloek, Gyp-
sum Block or Poured Gy puum P 2 2 4
Metal Lath and Gy psum or Port-
land Cement Pluster | |oooo..- 13 1
Reinforcing Steel in
Columns, Beams, | Concrete 1lg 113 114 1
Girders & Trusses
Reicforcing Steel in T
Relnforeed Con- | Conerete 1 17 1 3y
crete Joists
Reinforeing Steel in
Reinforced Con+ | Concrete 1 1 ay g
erete Slabs
Reinforcing Steel in
Reinforeed Con- | Gypsum 1 1 A aj
crete Rlabs

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 granife, sand-
stone, chert, flint or quartz,

Other materials, assemblies and thicknesses of necessary
strength and durability for the use intended and which
have suceessfully performed under tests made by a recog-
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nized laboratory in accordance with the requirements of
the “Standard Specifications for IFire Tests of Building
Construction and Materials” (C19-33) of the American
Society for Testing Materials, shall be accepted for specific
ratings in addition to these prescribed in this ovder.

Order 5105. Fire-Resistive Standards—Walls and Parlitidns.

Minimum Thickness in Inches,
Fucx to Face
Wall Construction e _—
4 Ir. 3 Hr. 2 Hr. 1 Hr.
goiid Brick, Load Bearing, Unplastered 32 K 8 &
:';Jlid Brick, Non-Load Bearing, Unplasterad ) & 4 4
Solid DBrick, Load Bearing, Plustered Two Sides g 3 5 8
Solid Brick, Nen-Load Bearing, Plastured Two Sides R s ] 4 3
Hollow Clay Tile, Load Bearing, Unplastered 12 12 i S
4-Cell 3-Cell 3-Cell 2-Cell.
Follew Clay Tile, Non-Load Bearing, Unplastered 12 A 6 4
4-Cell 3-Cell 2-Cell 1-Cell
EOUDW Clay Tlle, YLoad Bearing, Plaslered Two Sides 12 g g B
3-Cell 3-Celt 2-Cell 2-Cell
Hollow Clay Tile, Non-Lead Bearing, Plastered Two 12 & 4 3
Sides 3.Cell | 8-Cell | 1-Cell | 1-Cell
Concrete Block, Lozd Bearing, Unplasiered 12 12 5 8
Concrele Block, Non-Lazd Bearing, Unplastered 12 12 [ 4
Concrete Block, Load Bearing, Plustered Two Sides 12 ] -3 &
Concreta Rlock, Non-Load Bearing, Plastercd Two
Sides 12 ) 4 3
Solid Plain Concrete, Load Bearing ] 8 5 G
Saolid Plain Concrete, Non-Load Buearing g 3 4 4
Solid Reinforeed Conerete, Load Bearing [ 5 4 H
Selid Reinforced Concrete, Non-Load Bearing 6 EY 4 3
Solid Gypsum Block, Non-Load Bearing, Unplastered [ i3 3 3
Solid Gypsum Block, Nen-Load Bearing, Plastered
wo Sides L) 4 3 3
Hoellow Gypsum Block, Non-L.oad Bearing, Un-
plastere E -1 4 4
Hollow Gypsum Block, Non-Load Bearing, Plastered
TwoSides. o i iccenenan 8 & 4 4
Solid Cement or Gypsum Plaster on Metal Base,
Non-Load Bearing R - 2 2
Haollow Partitions, Lath and plagter shall have & mini-
mum thickneaa of 34inch. Lath may be of metalor
3ginch perforated gypsum. If constrycted of wood |
atuds, they shall be fire-stopped. I — I - 5

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 requirements of
the “Standard Specifications for Fire Tests of Building
Construction and Materials” (C19-33) of the American
Society for Testing Materials, shall be accepted for specific
ratings in addition to those preseribed in this order.

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

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

Order 5106, Fire-Resistive Floor Construction.

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

1. Four-Hour Construction. Four-hour fire-resistive ftoor
construetion shall consist of reinforced concrete, gypsum or
golid masonry slabs or arches not less than 4 inches in thick-
ness, or shall consist of hollow masonry slabs or arches not
less than 4 inches in thickness with a top covering of not
less than 2 inches of solid masonry, or shall consisl of steel
joists or steel floor construction protected with fire-resistive
materials as tabulated in this order. Except in the case of
steel joisted construetion, all reinforcing, tie rods and sup-
porting structural members in sueh floors shall be protected
with not less than four-hour fire-resistive construetion as
specified in Order 5104.

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

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

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

Except in the case of steel joisted constructior, all rein-
foreing, tie rods and supporting structural members shall
be protected with not less than one-hour fire-resistive con-
struction as specified in Order 5104.
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MINIMUN PROTECIMON FOR METAL AND WoOOD JOISTS BASED ON
TIME FERIODS 1O VARIOUS INSULATING MATERIALS

Mipimum thickness of material in
inches for the following fire-resisiive
materiais

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

Joists (o be Protected Ingulating Material

Metal or wirelath and gyp-

Cdilinp protection of
sum or Portland cement

steel juists, nberein-

coTnbuatible slab not ptaster, concrete, burned 2 113 1 b4
tess thun 214 in. thick clay products or gypsum
is placed above

Gunite 351 1 £ L4

Metsh or wirelath and gyp-

. sum or Portland cement

Ceiling protection of plaster. 2§ in. perforated
wood joists with dog- gvpaum lath, }in, gepsum

ble fluor on top plaster, joints reinforeed M
with 3 in. wide strips of
metal lath.

5. All flat ceilings wheve 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 15 inch less than required in the tabu-
lation contained in this order for flat ceiling protection,
but no thickness shall be less than 34 inch minimum pro-
tection of metal and wood joisis.

In any reinforced concrete floor construction which in-
cludes a metal lath and cement or gypsum plastered ceiling
on the under side, not less than 3% inch thick, the required
slab thickness may be reduced 14 inch but in no case shall
be less than 214 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 thelr “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 fivre-resistive and mill con-
struction shall be not less than Class A, or equal, those on
buildings of ordinary construction shall he not less than
Class B, or equal, and those on frame buildings shall be not
less than Class C, or equal.

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

Nate: The Underwriters Laboratories “List of Inspcctc'd Materials™ is
obtatnable from the Tire Insurance Ratlng Burevaus and Fire Insurance

Agencies,

The Industrial Commission will approve, subject to the
provisions of this order, any roof covering which has de-
veloped the required fire-resistance in tests as specified in
the “Standard Specifications of Fire Tests of Building Con-
struction and Materials” (A.S.T.M. Designation C19-33)
when conducted 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 distinet
occupancy division shall be separated from any other occu-
pancy division as provided for under the occupaney require-
ments of this code,

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

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

2. A special occupancy sepavation shall be of not less
than three-hour fire-resistive construction as specified in
Orders 3105 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 cent of the length of the wall in that
story and no single opening shall. have an area greater than
120 square feet,

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

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

Order 5109. Fire-Resistive Doors,

Fire-resistive doors have no time resistance rating estab-
lished by governmenial 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 doors, or equal, shall be used for all openings in
3 and 4 hour fire-resistive walls. Class B doors, or equal,
shall be used in openings in walls enclosing vertical shafts
whenever fire-resistive doors are required. Doors for ele-
vator shafts shall be of Class B type or equal. Class C
doors, or equal, shall be used in openings in corridor parti-
tions in fire-resistive buildings, except that wood doors of
solid flush type, 134 inches thick may be used in such build-
ings which are less than 85 feet in height. Class D and E
doors, or better, shall be used in outside wall openings
where required for fire escapes.

Note: The Underwriters' Laboratories “List of Inspected Materials” is
obtainable from the Fire Insurance Rating Bureaus and Fire Insurance
Companhies.

Order 5110. Fire-Resistive Windows.

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

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

3. Individual glass lights shall not cxceed 720 square
inches in avesn, and 54 inches in vertical and 48 inches in
horizontal dimension.

Noter It will be the policy of the Industrial Commission te approve,
suliject to the provisions »f thls order, any window bearing the inspeec-

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

fustallation,

(hrder 5111. Glass Block,

i. Use. Approved glass block may be used in non-load
Learing panels in walls where ovdinary 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 unsupporied area, with a maximum height of
12 feet and a maximum width of 16 feet. The horizontal
and vertical mortar joints between each block shall be com-
pused of one part of Poriland cement, one part of lime and
1 parts of sand, or its equivalent,

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

Approved continunous metal bond ties shall he provided
in each horizontal mortar joint for block of nominal 12 x 12
inch size and in at least every third joint for block of
smaller dimension.

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

Order 5112. Height of Building,

I‘ he height of a building is measured at the center line
uf l.tS principal front, from the sidewalk grade (or, if
setting back from the sidewalk, from the grade of the
Hmun.d adjoining the building) to the highest part of the
;:‘mf, if a flat roof, or to a point 2; of the height of the roof,
i a P.'.ubled or hipped roof. If the grade of the lot or adjoin-
ing sidewalk in the rear or alongside of the building falls
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below the grade at the fr(_mt; the height shall be meaéured
at the center of the lowest side.

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

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

Order 5114, Street: 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 huilding.

Order 5115. Standard Exit.

Tvery 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 if
this code.

Noter For required exlts see Orders 5406, 6510, 5508, 5709.

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

A standard exit door shall have such fastenings ov hard-
warve 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 he locked, barred, of
bolted at any time while the building 1s occupied. '

A standard exit doorway shall not be less than 6 fect
4 inches high by 8 feet 4 inches wide, except where espe-
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cially provided under occupancy classifications and in Order
5120. Where double doors are provided with or without
mullions, the width of cach 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 deor and also
over every exit door where other doors or openings may
cause confusion.

Doors, windows or other openings which are not oxits
hut which give the appearance of exits shail be eifeclively
wuarded.

Order 5116, Stairways.

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

2. Width. Every required exit stairway, whether en-
vinsed or not, shall be not less than 3 feet 8 inches wide, of
which not more ithan 4 inches on each side may be vecupied
by o handrail, Every platform shail be at least as wide as
the stairway, measuring at right angles to the Jdirection of
travel, Fvery straight-ran platform shall measure at least
4 et in the direction of travel., Wherever a door opens
«nie a stairway, a platform shall be provided extending at
icast the full width of the door in the direction of fravel.

. Sote: IC wiher atairways are provided in zLdz_iiLin:; to thuse required
¥ thia ennde, such additionhal stairways necid not conform to the width
t-qubremonts of thia code,

3. Handrails. All stairways and steps of more than 3
Fiters shall have at least one handrail. Stairwayvs and steps
lm{;;f»::: :x:lozfe in \?'idth, f}r open on both sides.- :s].lall have a

wdri ach side. Where only one handrail is required
'E "*‘_}”l“ be placed on the leit hand side as one mounts tha
» Hrs, ur on the open side, if any,

N :d::;“}:‘:\l 0“?1i?]1~ are more .th;m 8 feet wide shall be
hor Toss timn r; ‘i'leeji;aéls' m}to mdltl_ls not more than & feet
2 foct 8 inchios vy Hmc les.. Rails shallnbe not less tl?an
5 inches aboes o ca1 ,\;:fab'oxe the_ nose of treads or 3 feet
Marways and platfoz-) nil orm. Rallmgs‘: on open md_es of

- s 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 ez h side, and if the stairway is more than 50 feet
wide, one or more intermediate handrails shall be provided.

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

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

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

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

Order 3117. Smekeproof Stair Tower.

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

The doors leading from the buildings to the balconies and
from the balconies to the stairways shall he fire-resistive
doors as specified in Ovder 5109, and all openings within
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10 feet of any halcony shall be protected with fire-resistive
windows as specified in Order 5110, or fire-resistive doors.

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

Order 5118, Interior Enclosed Stairway.

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

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

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

Order 5119, BHorizontal Exit.

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

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

3. Floors in horizontal exits shall have a slepe of not
niore than one foot in 6.
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4. All doors and windows within 106 feet of any baleony
or bridge shall be fire-resistive doors as specitied in Order
5109, or fire-resistive windows as gpecified in Order 5110,
except that if such doors or windows are in the same plane,
this requirement shall apply only to those within 5 feet of
the baleony or bridge.

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

Order 5120. Fire Escapes,

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

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

2. Ixits to Fire Eseapes. Every fire escape shall be ac-
cessible from a public passageway or shall be directly ac-
cessible from each occupied room. Exils to fire escapes
shall be standard exit doors as specified in Order 5115,
except that doors to “A” fire escapes may he nofl less than
2 feet G inches wide,

3. Design and Fabrication. Each part of every five escape
{except counterweights for balanced stairwavs) ghall be
designed and constructed to carry a live lead of 100 pounds
per square foot of horizontal area over the entire fire es-
cape. Each part of every fire escape ¢hall be designed and
constricled in aecordance with the requirements of Order
5324, except that the unit stresses therein specified shall
be reduced by one-fourth. The minimum sections and sizes
specified below shall be increased whenever necessary so
that under full load the allowable unit stresses will not be
exceeded.

No other material than wrought irun, soft steel or me-
dium steel shall be used for any part of a fire escape, except
for weights, separators and ornaments. No bar material
less than 17 inch thiek shall be used in the construction of
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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 fabrieation of a fire
escape, all connections or joints shall be made by riveting,
bolting or welding in an approved manner. All holts or riv-
ets, except for ornamental work, shall be not less than
34 inch in diameler.

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

Every platform shall consist of either,

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

(3) 5% inch round bars. not more than 114 inches con-
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 33
inch flat bars on edge or eguivalent, provided the bLrackets
are not more than 4 feet apart. If hrackets are more than
4 feet apart, the frame shall be covrespondingly 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 cenfer. Frame bars
shall not preject more than ¥ inch above platform bars,
except around the outside of platforni. '

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

.HPlatforms shall not be more than 8 inches below the door
sifl,
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5. Brackels. Brackets for a 28 inch or 30 inch platform,
when spaced not more than 4 feet apart, shall be made of
not less than 74 inch square bars or 134 x 114 x 14 inch
angles; such hars or angles shall he larger if the platform
is wider or if the brackets are farther apart. Each bracket
shall he fastened at the top to the wall by a through bolt
(at least 74 inch diameter), nut, and washer (at least 4 inch
diameter). The slope of the lower hracket bar shall be noil
less than 30 degrees with the horizontal. The lower bar shall
have a washer or shoulder to give sufficient hearing against
the wall.

The strength of the wall to which brackets are to be
attached shall be carefully considered in determining the
spacing, shape and inside conneciion of brackets, so that
under Tull load the wall will not he unduly stiained. Wiere
it is necessary to install brackets adjacent to wall openings
they shall be located at a suitable distance therefrom, or
the wall shall be properly reinforced.

6. Stairwayvs. Each stairway of an “A” fire escape shall
be at least 24 inches wide hetween stringers; such stairway
shall 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
a uniform rise of not more than 8 inches, and a uniform
run of not less than 9 inches.

Note: The rize is the vertieal distance from the extreme edZe af any
step to the corresponding extreme edge of the next step, The run is the
horizontal distance belween the same points.

Stairway stringers shall consist of either

(1) A 5 inch channel or larger.

{2) Two angles 2 x 2 x 14 inch or larger.
(3) Two flat bars 2 x 33 inch or larger.
(4) One flat bar 6 x 14 inch or larger.

If two angles or two flat bars are used, theyv shall be
properly tied together by lattice bars, vertical as well as
horizontal. If flat bars are used, every stairway of more
than 10 risers shall have lateral bracing. The connection
of stringers to platform, at top and hottom, 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
Lbearing on the hrackels and shall bhe properly and secuvely
connected thereto.

Treads shall consist of either flat or square bars, (not
round), of Llhe size and spacing specified for platforms.
An “A” tread shall consist of at least six square bavs, or
seven flat bars. A “BY trvead shall eonsist of at least seven
square bars, or eight flut bars. A “B” tread made of flat
bars shall have separators and holt through the center. A
“B” iread made of square Lars shall be trussed.

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

7. Balanced Stairway. All “B” fire escapes, and all fire
escapes on schoals, theaters, and assembly halls, either shall
reaclt to the ground or shall have a balanced stairwasy reach-
ing to the ground. “A” fire escapes which are not on
sehools, theaters, or assembly halls, may tern:inate in a
platform at Jeast 8 feet long, located not niore than 10 feet
above the ground.

Every balanced stairway shall conform to the require-
ments for other stairways except that the stringers and top
rail may be lighter if they are properly trussed. The coun-
terbalancing device shall be attached to both sides of the
stairway equally, or a special attachment shall be used to
prevent warping or twisting. The counterbalancing deviece
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-
fows: two 114 x 114 x 34 inch angles at front and hack;
two 114 x L4 inch bars between, lying flatwise; one inch
space between bars. Treads for “B” balanced stairways may
be made as follows: two 1% x 115 x 14 inch angles at front
and back; two 115 x 14 inech bars between, lving flatwise;
one inch space between bars. All such trends shall be
strongly fastened together with cress bars noet more than
14 inches apart.

8. Railings. Railings shall be provided on all open sides
of platforms and stairways, and on both sides of balanced
stairways. Either a railing or a handrail fastened to wall

‘shall be provided on each side of all “B” fire escape stair-



38 DEFINITIONS AND STANDARDS. CHAPTER 3

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

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

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

9. Ladder to Noof, Every fire escape which extends
higher than the sccond floor shall be provided with a ladder
leading from the upper platform to the roof, unless the fire
escape stairway leads to the roof. The ladder shall have
stringers not less than 114 inch pipe, or not less than 2 x &
inch flat bars, at least 17 inches apart in the clear. The
rungs shall be not less than 13 inch square or 33 inch
round hars, 14 inches center to eenter. The stringers shall
he secnrely tied togelher at intervals no greater than every
fifth rung. The stringers of each ladder shall extend not less
than 1 feet above the roof coping and return to within 2
feet of the roof, with the top rung of the ladder level with
the coping.

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

Order 5121. Standpipes.

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

2. Fire Department Standpipes.

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

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

(e} Standpipes shall be protected against mechanical
and fire damage, with outlets in stairway enclosures: where
stairways are not enclosed, outlets shall he at inside or out-
side of outside walls, within one foot of a fire tower, interior
stairway or fire escape. Dry standpipes shall be accessible
for inspection and not concealed.

(d) No required standpipe shall be less than 4 inches
in diameter, and not less than 6 inches in diameter for
buildings exeeeding 75 feet in height. Material shall be steel
or wrought iron pipe with approved fittings, designed for a
working pressure of 108 pounds in excess of the statie pres-
sure due to elevation, An approved 2145 inch hose valve shall
be located at each story, not over 5 feet above the floor
level, An approved pressure reducing device shall be in-
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stalled at hose valves where the pressure would otherwise
lie 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 mazrked
“Ty Standpipe”. The elevation of the connection shall be
not over 3 feet above 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.

(£) Fire department siandpipes need not be equipped
with attached hose. : '

(g) Automatic water supplies will not ordinarily be
required, except as provided in Order 5121-2(h), or ?vhere
judged necessary by reason of the high combustibility 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 outlet, with volume for two fire streams.
Any of the following supplies will be acceptable:

1. Connection to eity water works system when pro-
viding reguired minimum volume and pressure.

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

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

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

(h) An automatic water supply from an approved fire
pump shall be provided in buildings over 150 feet high, or
in buildings over 10,000 square feet in area per floor and
reguiring a standpipe. The capacity of the pump shall be
not less than 500 gallons per minute for a 4 inch standpipe,
750 gallons per minute for two interconnected 4 inch or
single 6 inch standpipes, and 1000 gallons per minute for
larger systems. '

3. Tirst Ald Standpipes.

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

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

Note: Standpipe outlets should ho located in acocupied areas, and
usually at interior columns in large area huilklings, Asylums and places
of detention may require special arrangemants. It shonld b possible in
al! gases to direct the stremmn into alt important enclosures snch as
closets, ete.

(¢) No required stundpipe shall be less than 2 inches
in diameter, and not less than 214 inches In diameter for
buildings 5 stories or more in height. Material shall he
wrought iron or steel and pipe and fittingy shall be 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 he
equipped with a suitable open drip connection. An approved
pressure-reducing device shall be installed af hose valves
where pressure would otherwise he over 50 pounds,

(d) Not more than 75 feet of hose shall be attached
to each oullet. Hose shall be of unlined linen construction,
114 inches in diameter, with a 15 inch nozzle attached, and
shall be located in approved calinets or racks,

(e) Water supply shall be automatic, :ind be designed
for 70 gallons per minute for 30 minutes with 23 peunds
flowing pressure at the top ouilet. Such supply may Le from
¢ity connection, gravity tank, pressure taul or pump.

Note: Data on the design of sinndpipe systems «an be found in the
Standards of the Nationzl Board ot Fire Underveritors for th Ingasie-
tion of Standpipe and Hose Systims, The Imdusticl Commission will
ordinarily wpprove any installation which {5 apprroved by tng Tlnder-
writers,

Order 5122, Fire Extinguishers.

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

Extinguishers shall be conspicuously located where they
will always be readily aceessible 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 above the floor.

Note: The Industrial Commission will ordinarily apbreve any extin-
#uisher which bears the Wnderwriters' Iabel and which ix of the size,
:m‘-! suituble, for the hazard for which it is intended. Consuit the Indus-
Lriul Commission for lists of approved cxtinguishers,
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Order 5123. Automatic Sprinklers.

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

9. Where an automatic sprinkler system is required
throughout a building, supply shall be from a city water
main, or from a gravity or pressure tank. 1f the city water
supply is inadequate in cither pressure or volume, a tank of
rot less than 3000 galions capacity shall be provided. The
botton of a gravity tank shall be not less than 35 feet above
the under side of the roof.

3. Where automatic sprinklers are reguired in a base-
ment only, the supply shail 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
hecomes available, such required basement sprinklers shall
he installed.

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

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

wote: Ti will be the peliey of the Industrial Commlssion to approve
sguipment conforming to gtandards of the National ]30:11'4:1.0{ Fire
Underwriters for Sprinkler Fquipments, also muzteriails and devices cur-
rently listed by the Underwriters Laboratories. The Commission re-

serves the right to order a sprinkfer system in any bullding, regardless
uf hoight or number of persons, If the occupancy is espocially hazardous,
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Chapter 4
GENERAIL REQUIREMENTS

Order 5209, 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 sueh addition results in a building eontaining over
50,000 cubie Teet of usahle space, or structural alteration to
a huilding containing over 50,000 cubie feet of usable space
shall Le designed by an architect or engineer in accordance
with the provisions of this code: and shall be constructed
urder 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 vwner ghail construct or alter any building, or portion
of a huilding, or permit any building to be constructed or
altered, except in accordance with the provisions of this
section. )

Note: By the rermm “architect” or “engincer’ above, 13 meant "regis-
tered arehitoct” o “registered professional enginaer”, as defined in the

Architecis and refessiona! Englneers Registration Act, Section 101,31
of the Wisconsin S:ailutes,

Order 5201. Height and Class of Construction.

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

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

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

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

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

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

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

Order 3202. Windows,

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

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

Order 5203. Window Cleaners,

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

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

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

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

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

5. Other equally efficient devices.

Order 5204. Definitions of Courts.

1. By inner court is meant an open air shaft or court
surrounded on all sides by walls,

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

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

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

In applying the following requirements, a building from
30 {0 13 fect high shall be considered as having at least
2 storvies, and each additional 13 feet shall be considered an
:autditional story.

Cruter Tt line courts shall be not less than 3 feet wide
Tor a court 2 stories or less in height and |10 feet or less in
fength, measured from the lot line to the wall of the build-
ing. Foi each additional story in height, the width of such
vourt shall be increased one foot; and for cach additional
15 Lest or fraction thereof in length, the width of such court
shtall be furtker increased one foot,

Guter courls between wings or parts of the same build-
ing, or between different buildings on the same lot, shall be
hot less than 6 feet wide for a court 2 stories or less in
neight aud 40 fect 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
ju lengath, the width of such court shall be further increased
one foot.

Where cuter eourts or outer lot Jine courts open at each
end 1o a strect or other open space not less than 15 feet
wide, the above lengths may be doubled.

Taner lot line courts one story high shall be not less than
1 lect wide and not less than 40 square feet in area. Inner
lot ine courts two stories high shall be not less than 6 feet
wide and not less than 60 square feet in area. For every
wlditional 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 eourts shall be not less than 10 feet in width nor
less than 150 squaie Teet in area for courts two stories or
less in height; and for every additional story every such

iuner court shall he increased by at least one lineal foot in
its lemeth and one lineal foot in its width.

Courts shall not be covered by a roof or skylight but the
cntive required area shall be open and unobstructed from
tlie Lottom thereof to the sky. No fire escape or stairway
shall be construeted in any court unless the court be en-
lareed propovtionately.
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Walls of inner courts whose least horizontal dimension
is I2ss than one-fourth the height, shall he faced with mate-
rial with a permanent white surface or shall he painted
white at least cvery 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 5206, Ventilation of Courts,

At the hottom of every shaft or inner court there shali
be sufficient access to such shaft or court to enable it to 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 moie
than 50 square feet. Fvery intake shali be of not less than
two-hour five-resistive constiruction and unless said intake
15 used as a passageway for persons, there shall be no open-
ings into the same other than the inlet and outlet.

Order 5210. Chimneys,

1. The walls of all chimneys shall be built of brick or
other approved fire-resistive material, except that a metal
smolke stack may be provided as specified in Order 5211.
No chimney shall rest upon a flooring of wood, nor shall
any wood be built into, or in contact with any chimney. The
toundation of every chimney, flue, or stack shall be designed
and built in conformity with the requirements for founda-
tions for buildings. In no case shall a chimney be corbeled
out more than & inches from the wall, and in every case the
corbeling shal consist of al least 5 courses of brick. Chim-
nevs shall extend at least 3 feet above flat voofs and not
less than 2 feet above the ridge of gable and hip roofs, and
Inie-cement o1 cement mortar shall be used in the laving
of chimney masonry above the roof line.

2. Every masonry chimney shall have walls at least §
inches in solid thickness, except that in a chimmney with a
flue not larger than 280 sguare inches where a five clay or
other suitable refractory clay flue lining is used for the {ull
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height of the chimney the walls shall not be less than 4
inches in solid thickness. No smoke {luc shall have a cross
sectional area less than 61 squave inches, except that flue
linings T inches by 7 inches inside, or 8 inches in diameter
inside, may be used.

3. Al flue linings shall he adapted Lo withstand reason-
ably high temperatures and flue gascs 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 wally of the chimney are con-
structed. Flue linings shall start from a point not less than
& inches below the bottom of the smoke pipe intakes and
shall be continuous to a point not less than - inches above
the enclosing walls. Flue linings for gas oi fuel oil appa-
ratus shall be of salt glazed fire clay equipped with beil and
spigot joints, or of other approved material.

4. There shall be but one connection to 2 flue irrespective
of the type of fuel used except fur a clean-out door at the
base or for the purpose ol blowing off Tow pressure boilers.
Exhaust for Diesel engines mayv also he 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 squale foot over the
diametrical area:

Square Chimmeys oo 30
Polygonal Chimneys ___ . . . ____ 25
Round Chimneys . o _____ L. 20

Order 5211. Metal Smokestacks.

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

Exception: Publle utility or industrinl power plants are exemptlad
from the protectlon requirements of this paragraph if they are of fire-
resistive construction.

Smokestacks under 30 feet in height may be constructed
of not less than No. 10 U8, Gauge steel, with either welded
or riveted joints, and may be mounted directly upon
masonry chimneys or foundations or upon industrial heat-
ing or power boilers provided all of which are designed to
sunpolt the stack load. A clearance of not less than 6 inches
shall be maintained at all times around such smokestack
and any inflammable material within 12 inches of such
smokestack shall be protected by 1/ inch of asbestos eov-
ered by sheet metal.

Order 5212. Smoke Pipes.

No smoke pipe or breeching serving hotlers, furnaces or
other similar heating appliances shall pass through any
floor, outside window or door, nor through anv combusiible
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 consfruction, every smoke pipe shall be en-
cased with incombustible material at least .1 inches thick
or with a double safety thimble made of two concentric
rings of sheet metal with at least one inch open air space
between and with the outer ring covered with at least 14
inch ashestos.

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

Order 5213. Steam and 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 woodwork, Every such steam or hot water pipe
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passing through a combustible floor, ceiling or partiticn,
shall be protected by a metal tube one inch larger in
diameter than the pipe and shall be provided with a metal
cap. All wooden hoxes 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 between the two ducts, or shall be securely cov-
ered with 14 inch corrugated ashestos. The bend at the
hottom of the vertical duct shall be kept at least 2 inches
from any woodwork.

Excentlon: Ashestos paper weighing not less than 12 pounds per
sguare may be used as covering on foreed gir Installations,

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

Order 5215. Registers.

All register boxes shall be of meial 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
square may be used as covering on forced air lustallations,

Order 5218. Floor Protection,

All stoves and ranges used for cooking, heating or laun-
dry purposes using solid or liguid fuel, and which are move
than 16 square feet in horvizonial 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 shail be open al both
ends and shall be so placed that air can circulate through
them; the horizontal area of the air spaces shall equal at
least one-half the hovizontal area of the slah.

The air spaces may be secured by using hollow tile placed
end to end, or by imbedding wrought or sheet iron pipes
in a layer of concrete. The air spaces should parallel the
short dimension of the 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 liquid fuel and which
are not more than 16 square feet in horizontal area and nny
having a flame at the bottom shall, if placed ¢n a com-
bustible floor, be raised at least 6 inches above the floor,
and such air space shall not be enclosed. Such flooy shali
be protected with a stove board of sheet metal or asbestos,
projceting at least one foot on all sides.

Gas ranges, domestic hot water heaters and hot plates
shall be supported at least 6 inches above any wood ficor
or other combustible material and, if less than 12 inches
ahove the floor, the wood shall be protected by a metal
shield, or such equipment may rest on a masonry support.

Note: The above dimension of 6 inches may be reduced to 31; inches
if the bottom ls 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 placed at
least 21 inches away from any combustible wall, partition
or ceiling, except that such distance may be reduced to 12
inches if the wall, partition o1 celling is protected with at
least 14 inch asbestos board covered with sheet metal, or
with an equivalent protecticn,

The above distances may be reduced one-half in the case
of stoves and ranges less than 18 square feet in area, and
also in the case of gas ranges of greater area if proper insu-
lation is incorporated in the back of the range.
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Order 5218. Gas Vents,

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

Order 5219. Gas and Oil Lamps: Gas Service.

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

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

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

Order 3220. Electrieal Work,

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

Order 5221. Location and Maintenance of Exifs.

Every exit mentioned in Orders 5114 to 5119, inclusive,
shall lead to a street, alley or open court connected with a
street. All such exits and all passageways leading to and
from the same, shall be kept in good repair and unob-
structed at all times.
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GENERAL SANITATION REQUIREMENTS

Order 5250, Toilet Rooms Required,

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

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

(1) In apartment houses;

(2) 1f approved in writing by the Industrial Commis-
sion or the Stute Board of Hcalth, or their anthorized
agents, in huildings accommodating not more than 5 per-
sons of both sexes, provided the door of such toilet room is
kept locked and the key is kept in a place accessible to all
such persons. But whenever the number of such persons
shall exceed 5, separate toilet yooms shall be provided.

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

Order 5252, Sex Designated,

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

Order 5253. Location, Light anl Ventilation,

Every toilet or bathroom shall be so located as to open
to outside light and air. by windows or skylights opening
directly upon a street, alley or court, except as provided in
Order 5234,

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

Every toilet room having more than one fixture (closets
and urinais) shall be ventilated in accovdance wilh 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 ov
scptic 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 vont ducts, if surmsounted with clfoctive

$ox 2

siphon type hoods, may be determined as fuollows; :"%'ET"' = nei Cross

zectional area of vent duct In sguare feet, Where A = iloor wrea i the
toilet room in square feet.

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

Number of fixtures Diameter round pipe duct

One or two ______ e 6 inches
Three or four _____ . ________. 8 inches
Five or 8iXx _oewees_ e 9 inches
Seven oo 10 inches
Eighttoten _______________________ 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 Qrder
5848 of the Heating, Ventilation and Alr Conditioning
Code issued by the Industrial Commission.

Order 5235. Artificial Light.

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 toilet compart-
ments shall be provided with artificial light intensity of not
less than 2.5 foot candles at the flooy level.

Orxder 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-clgset and each
urinal in addition to the space required for lavatories if
installed within the toilet room,

Order 52537, Floor and Base,

Every toilet room, except those insialled and used oniy
in connection with private apariments, shall have the entire
finor 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 toilel room shall be com-
pletely covered with smooth plaster, glazed brick or tile,
galvanized or enameled metal, or other equivalent smooth,
non-ahsorbent material. Wood may be used only if it is
smooth and well covered with two coats of hody paint and
one coat of enamel paint or spar varnish. But wood shalt
not be used for partitions between toilet rooms, nor for
partitions which separate a toilet room from any room used
Ly the opposite sex. Al such partitions shall be made
soundproof.

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

Order 5259. Enclosure of Fixtures.

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

Exception: The above requirements need not apply to tollet rooms
accommodating only a 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 floor. Dooys with the
top 514 to 6 feet above the floor, and the Lottom 6 to 12
inches above the floor, shall be provided for all water-closet
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compartments. All partitions and dcors shall he of material
and finish required for walls and ceilings under Ovder 5258,

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

Nete: Section LIGORG of the Wiscongin Stxtutes provides that not more
than 50 par eent of the toilst compartments of oLy public toilet room
of any public building, other than licensed holeis and resorts, shall be
kept lowloed,

Order 5260, Fixtures.

Only individual water-closets of porcelain or vitreous
china shall be used. Water-closet seats shall be of wood or
other non-heat absorbing material, and shall be finished
with varnish or other substance so as to he impervious {o
water. In public buildings, places of employment and all
other public places except apartments, the water-closets
shall have projecting lips. or elongated bowls, and open
front seats.

Only individeal urvinals of poreelain or vitreous china
shall be used. Such individual urinals shall be set into the
floor, the flocr graded to the uvinal, and the urinals shall
he equipped with an effective automatic or foot operaterd
flushing device.

Order 5261. Proiection From Freezing,

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

Xole: Toilet rooms should be adequately heated in cold wenther
Heating equipment shonld be arranged to permit cleaning of floors and
walls.

Order 5262, Disposal of Sewage, .
Fach watev-closei and urinal, and each lavatory or slop
sink, loeated in 2 toilet room shall be connected with a
sewer and water system, where such systems are available.
In locations where a sewer svstem is not available, or can-
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not be made available, the disposal of human waste may he
accomplished as follows: )

{1) Scwage treatment tank and disposal system.

Note: Por detailed reguirerrents on such systoins see State Plumbing
Code,

(2) Where the local conditions malke it impractical to
install such system, outdoor toilets, as described in Order
5263, or other facilitics, such as chemical or septic toilets
installed in accordance with the provisions of the Chemical
Toilet Code ov the Septic Toilet Code issuned by the State
Board of Health, may be used; provided that in the case of
places of empleyment for more than ten persons, schools
larger than two roons, and apartment houses, water flush
toilets as hervein described shall he provided, unless outdoor
toilets or other facilities are permitted in writing by the
Industirial Commission or the State Board of Health, In
every case where chemical or septic tollels ave installed,
the approval of plans and specifieations therefor by the
State Board of Health shall be secured before work is
started.

Order 5263. Outdoor Toilets,
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 erccted or maintained within 50 feet cf
any well, 10 foct of the line of any street or other publie
thoroughfare, 5 feet of the property line between premises
or 25 feet of the door or window of any building,

(2) Localed 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 concerete,
gravel or cinder wallk.

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

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

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

(7) The entire installation shall ie 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 shull be scrubbed as
often as necessary. The vault shall be cleaned out at proper
intervals.

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

Order 5264. Maintenance and Housekeeping.

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

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

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

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

SECTION 1. DEsSIGN LoADS,
Order 5300. Floor, Roof and Sidewalk Loads.

1. Dead Loads. All huildings and structures, and parts
thereof, shall he designed and constructed to support in
addition to the minimom superimposed live loads specified
in this order, the actual dead weight of ail component mem-
hers; 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 l.oads. 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 hovizonial area, in
addition to the dead load:

Theaters and assembly halls with fixed seats:

Auditoriunt _ oo 50

Lobbies, corridors and passageways .. .____ 20

Stalrways .o e 80
Assembly halls without fixed seats:

Auditorium oo~ 100

Lobbies, corridors and passageways ______.. 80

AT WAy S o 80

School, library, museum classification:
Instruction rooms, study rooms, reading
rooms, exhibition rooms, art display rooms,

laboratories _..-—_____ . 50
Voecational rooms ________________________ 160
Library book stacks _ ___ __ __ _ . ______... 100
Lobbies, corridors and passageways ._______ 30
Stairways .o 80

Apartment, hotel, place of detention classification:
Living rooms, sleeping rooms _ ... .. _____ 40
Lobbies, corvidors, passageways __________._ 20
Offices and similar aveas ___________ S 60
St WAYS o 80
Dining Rooms ___ . .. 100
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Office buildings: Warchouses and Storage Buildings

SRR R I 0 T T A ST T ot 2y e e e S, TR B AR

Offices _. - el 50 Carvying thevoof . ___. . _..__.._. { per cent
QOmmcrclal U L0 Carrying 1 floor and roof _ ______ (0 per cent
Stairways 80 Carrying 2 fioors and roof .______ 5 per cent
Mercantile establishments: ‘ Currying 3 floors and roof —__._._ 10 per cent
ATl floor areas and stairways - .o __.__ 100 Carrying 4 floors and roof __._.__ 15 per cent
Factori 1 ] Carrying 5 or more floors and roof 20 per cent
actories and workshops:
All flooy arcas and stairways . e e 100 Manufaeturing Buildings, Slores and Garages
Garages: Carrving theroof __ . ________ (G per cent
Al floor areas ... _ _. ..___._ %000 pound axle Carrying 1 floor and roof ____.___ 0 per cent
load in any possible position or 80 pounds per _ Carrying 55 floors and roof _______ 10 per cent
square foot. (Whichever produces the greater : Carrying 8 floors and roof _____. 20 per cent
stress.) Carryiug 4 o1 more floors and roof 3¢ per <ent
Grirllldstands, reviewing stands, bleachers: 106 All Other Buildings
All aveas _ .. F s i
Stages, in theaters and assembly halls ________ 150 ; Can rying the voof .. 0 per cent
Roofs 20 F Carrying 1 floor and voof _________ 0 per cent
T 250 - garrymg 2 floors and roof ____.__ 10 per cent
Y TTTTrnTTTTTo T T T T o T T — arrying 3 floors and roof _ .. 20 per cent
. . .
e i ‘1o Cartying 4 iloors and voof . _____ 30 per cent
The abO‘vc live load‘ 1?511111 Lmevnts~shgll be consider ed onl_\t Carrving 5 floors and roof .o 40 per cent
as a minimum. In every case w here the loz?.dl'ng is greatey , Cariving 6 flors and roof ... _ 15 per cent
than this minimum, the design of the building ovr struc- 3 Carvying 7 or more floors and roof 50 per cent

tures, or nart thereof. shall he fur the actual load and load-

ing conditions.
The following reduclions in assumed live loads shall be

The following reductions in assumed live loads shall be
permitted in designing columns, piers and walls in build-

s acdi o

permitted in designing girders, columns, piers and walls in ings of mill and ordinary construction.
fire-resistive buildings. : Warehouses and Storage Buildings
1. No reduction of the assumed live load shall be allowed Carrying the roof 0 per cent
in the design of any slabs, joists or beams. ' Carrying 1 floor and roof _._______ 0 per cent
2. A reduction of one per cent of the total live load used 1 Carrying 2 floors and roof _______ b per cent
in the design of givders shall be allowed for each 20 square vr Carrving 3 or more fioors and roof 10 per cent

feet of tributary {loor avea, with a maximum allowable re- . oy qe
“ : : Manufacturing Buildings, Stores and Garages

duction of 15 per cent. This reduction shall not be carried 3 ‘ . _
into the columus nor shall such reduction be used in the 3 (éarm:!ng: the roof oo 0 per cent
. g i . . arryving 1 flooy and voof _________ 0 per cent
design of buildings to be used or oceupied as warehouses ‘_: Carrying 2 floors and roof _.__.__ 10 per cent
or for slorage purposes. 1 Carrying 3 or more floors and roof 20 per cent
3. For determining the total live loads ecarried by col- 4 T
umng, piers and walls, the following reductions shall be 3 . Au_ Other Buildings
permitted, based on the assumed live loads applied to the - Carrying the roof —____.__________ 0 per cent
entire tributary floor area. ] Carvying 1 floov and yoof - 0 per cent
. : Carrying 2 floors and roof ___..__ 10 per cent
Carrying 3 floors and roof _______ 20 per cent

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

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

If the averturning 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
fourdations, which shall be of sufficient weight to insure
the stzbility of the structure; and sufficient diagonal brac-
ing or rigid connections between uprights and horizontal
members shail be provided to resist distortion.

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

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

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

Quick sand and alluvial soils . __________ 14
Soft ¢lav 1
Ordinary elay and sand together in layers, wet
and Spongy ool 2
Clay or fine sand, fitmand dry . _______ 3
Sand, compact and well cemented - _________ 4
Gravel and coavse sand, well packed ________ 5
Havd pan or shale - ____ . ____ _...__ 6
Rock _.__. e Not more than 20 per cent

" of the ultimite crushing
strength of such rock.

Where material at footing exeavation 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,

e
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to delermine the character of the underlying material. Al-
lowable loading shall 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:

)
L= :S',"—_}I_V—Ofil- for stenm hammer

b
L= ﬂ»«ﬁ- for drop hammer
S+1

in which formula

L ==gsafe load in pounds

W == weight of hammer in pounds

H = fall of hammer in feet

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

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

SECTION 2. MASONRY CONSTRUCTION.

Order 5303. Musonry Construction—General Requirement.
The requirements of Orders 5308 to 5313, inclusive, here-

in shall apply to the construction of all masonyy footings,

foundations, walls, columns, piers and similar work under

this code.

Crder 5304. Natural Building Stone and Cast Stone,

1. RRubble 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 Tn T.aid In
Line-Crement Cement
Kind of Stone Mortar Meortar

(I’cunds per Square Inch)

[0 T P G40 Run
Limeatone. _ A00 KO0
Marhle. . ___ 404 B0
Cast Stone____._ .. 461 500
S aBdS ONE . e e 320 450

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

Note: Whare the weather resiatance of a stone is questioned this will
require freezing and thawing tests as prescribed under the specification
of the American Society for Testing Materials.

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 compressive strength of cast stone taken on
four representative samples at the age of 28 days or when
delivered on the job shall be not less than 5000 pounds per
square inch with an individual minimum of 4500 pounds
per square inch, and the average absorption of such sam-
ples shall be not more than 7 per cent of their dry weight,
with an individua! maximum of 8§ per cent.

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

Order 3305. Building Brick.

1. Definition. By Building Brick is meant a structural
utiit of burned clay or shale, sand lime or concrete, usually
golid and about 8 inches by 334 inches by 21} inches in size.

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

3. Manufacture. Concrete building' brick shall be manu-
factured from a mixture of Portland cement and approved
agaregates, such as sand, gravel, crushed stone, bituminous
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or anthracite cinders, burned clay or shale, or blast furnace
slag.

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

3. Strength and Ahsorption.

(a) The strength and absorption of all Luilding brick
manufactured frem burned elay or shale and nsed in ex-
terior or exposed locations shall conform to the following
minimum requirements:

Comprogeivg Sopengd b
fhoeke oo Witer Absarption

s por agugs men by 5ilaur Boiling B Raw
AVIUTREC Phoe 3 per cint

individual

Arerage ul
:-. Hr::kf Maxiraum
2500 - "?)-’;5

. Note: The ratio l"'L. t= the ratio of absorption by 24 hour submersion
N wSler At reotn tersperature to that after 3 hour submersion in beil.ng
whter,

~

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 boilmg water, the requirement for C/B ratio shall be
waived.

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

Cor(r;.v?'—(l‘z:“[t ..‘:"]1:("1 ath h“ ater Absorption
iba, pur mu.‘xl s pl:l??.:.‘n?o g C/B Ratio
average gr
Average of | Tndiidon | A --~_r—| Tndviduat | A of ivi
_ D—d.rn .sdm! Minimum B Bi‘lt'k; \11”.1\\1"133: A;%?ﬁi.:f i:;g;\:;g:;l
: — ——
2500 } RIHTN 20 | 23 0. 83 0. 90

{¢) The strength of all conerete and sand-lime brick
used in masonvy construction shall conform to the followmg
minimum requirements:
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Aclalaa of Bupture
shizicka Flatwise)
“ s S Tnch

T A e

Average Giros . B
- I Tndividual

Avirapn of Tadividunl Averioe o iiv
! & Tl’;a‘l‘-’ | Ainirmum .', ir:':_ j_“ -I_\lzgmuni_w -
2500 l 2isyfy ! AL ‘ 3060
; i

6. Tesis. Typical specimens of all types of building brick
shall be tested originally to prove complinnee with the pro-
visions of this code, and all concrete and sand-lime brick
snall 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 requiremenis of
this code.

The testing of all Lrick shall be in accordance with the
Standard Methods of Testing Biiek (A.S.T.M. Designation
C 87) of the American Society for Testing Materials.

Order 5306. Hollow Building Units.
1. Definitions.

{a) Tiollow tile aie the products of surface clay, shale,
fireclay, or admixtures thereof, moulded to permanent hol-
low form for use as masonry units in bullding construction.

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

2. IloHow Tile Used in Bearing and Exterior Walls,

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

Compressiv

Strength
(Bustien € A

Absorptien

1
Tounds per | per vent
End Constryetion ‘
Tile | ) )
Ty | l . ) -
Averaygo lividual | Avérayge 2 Averuge Ind:\_’ldua! Im_ilyldual
c}f‘r{’?\‘rt( I;\'fllri:‘ni:num of Five ! of Five KMaximum AMinimum
Tests Tests ' Tests
1400 1000 1000 | N0y . Sto 16 19 l 4

S
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(b) Number of Cells. T.oad bearing tile shall eonform
to the following requirenients as to the minimum number of
cells per unit in the divection of wall thickness:

Minimum Number

of Cells in
Direction of Walil

Nominal Horizontal
Thickness nf Tile
ag Laid in Wall,

in inches Thickness
L S 1
[ S
- S e e 2
Y T, 2
- H

Xote: Cells, as used herein, are hollow sphaces cnclosed within tiie
perimeter of the exterior shells, and having a minimuem dimension of
not less than 3% inch and a cross sectivnal arca of not less than orne
square [nch,

In double-shell tile the two voids between extervior 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 botween

the inner and outer shells are not greater in number and
thickness than the long transverse webs iinlding the inner
shells.

(¢) Shell and Web Thickness. The average over-all
thickness of the shells, measired between the inner and
extreme outer surfaces of end-construction hallow tile, shall
be not less than %) inch, except that in duuile-shell tile the
combined average over-all thickness -.f the inmer and outer
shell shall be not less than ¢ inch. The thickuess of the
webs shall be not less than 14 inch.

The average over-ali thickness of the shells, measured
between the inner and extreme outer surfaces of side-
construction hollow tile, shall be not less than 3% inch, ex-
cept that in double-shell tiie the combined average over-all
thickness of the inner and outer shell shall b2 not less than
34 inch, The thickuess of the webs shail oo not less than
15 inch.

(d) Branding. All clay tile shall be Lranded with a
distinetive indentation on the shell. Clay tile which conmiply
with all requirements for exterion construction and bearing
walls ghall liave the word EEARING impressed on them.
Al clay tile shall bear ihe name, initials or trade-mark of
the manufacturer.
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(e} Tests. Typical specimens of all sizes and designs
of hollow tile used in exterior or bearing walls shall be
tested originally to prove compliance with this code, and
thereafter as directed by the Industrial Commission. Tile
shall be sampled and tested in accordance with the Standard
Methods of Sampling and Testing Structural Clay Tile
{A.S.T.M. Designation C-112) of the Amcrican Sociely for
Testing Matorvials.

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

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

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

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

i¢Y Branding. All hollow cencrete masonry units
used in exterior or bearing walls shall be branded with a
distinetive indentation or waterproof stencilled mark, and
shall hear the name, initials, or trade-mark of the manufac-
inrer. A fuesimile of each individual brand shall be filed
with the Industrial Commission.

(4} Tests. Typical specimens of all sizes and designs
nf hollow conerefe masonty units used in exterior or bear-
ing walls shall be tested in an approved manner, originally
to prove compliance with the requirements of this code, and
theronfter at intervals of not more than one year. Further
tests may be demanded at any time there is reasonable
suspicion of non-conformance to the requirements of this

codle.
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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 (A8 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

X AMinimum™ o, Minimum No. © Average Minimum

Dimenaton of cells in of cells in Weight, Weight, ib.

unit divection of I, per per square

wull thickness sq. ft. of faut of

tile tile
2x12212 3 1 14 13
3x12x12 3 1 15 id
4x12x)2 3 1 16 15
6x12x12 3 1 22 21
6x12x12 4 2 25 24
w12x12 E 2 20 23
10x12x12 4 2 35 33
12x12x18 4 2 40 38

Nete: The weights above are for scored tile. If any of the faces are
unscored, the weights shall be increased 0.5 Ib, per square foot of
unseored aren.

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

The requirements for minimum weights of hollow clay
tile used in non-bearing pariitions shall be waived if the
over-all thickness of the shelis, measured between the inner
and extreme outer surfaces, is not less than 5% inch and the
thickness of webs is not less than 1% inch.

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

The depth of curvature or warpage of any face, shall
not exceed 3 per cent of the greatest dimension of such face,
but in no case more than 14 inch.

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

Al holiow clay tile used in partition work shall bear
the name, initials or trade-mark of the manufacturer.

5. Hollow Conerete Magonry Units Used in Non-Bearing
Partitions. All holluw concrete masonry units used in non-
bearing partitions shall comply with the requirements for
use in bearing and exterior walls, or shall be branded with
a distinctive impression to identify them for use only in
non-bearing partitions.

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

(a) Geueral Requirements. Where hollow clay tile or
hollow conerete masonry units are used in concrete floor
construction in a wayv that the whole or any portion of a tile
or hlock is subjected to a Joad, the requirements which ap-
ply to tile or block used in exterior and bearing construction
shall be compiied with.

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

(b) Dranding. All clay tile or concrete masonry units
used in fHoor censtruction shall bear the name, initials or
trade-mumnk of the manufacturer.

Order 3307. Allowable Unit Stresses in Masonry.

The compressive stresses in masonry walls, partitions,
piers and similar bearing masonry shall not exceed the fol-
Jowing m peunds per square inch:

Kind of Meortur

fomd of Musonry
Lime Lime-Portland Portland
Cement Cement
Brick . e e 40 140 175
Halloa Concrere Masenry Units_o oL o _. ———— 85 180
Teliow Clay Tile.. o oo oo P 35 100

TR ITVRTT

L

i

o

TETRTY

STRUCTURAL RTEQUIREMENTS. CHAPTER 5 71

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 Seciety
for Testing Materials having designation listed as follows:

Specifications for Portland Cement—-C 15011

Lime putty for mortar shall be made by slaking quick-
lime to a smooth paste, and shall he stored and protected
for a period of not less than 10 days before being used in
the making of mortar. Where pulverized quickiime 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 pulty, 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 conform to the Tentative Speci-
fications for Concrele Aggregates (A.8.T.M. Designation C23-40) of the
American Soclety for Testing Materiala.

Order 5309, Bearing Masonry Walls, Rearing Partitions
and Piers.

1. General Requirements. All masonry units used in the
construction of bearing walls, bearing partitions and piers
shall conforn: in all respects to the requirements for bearing
units.
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The unit stresses in bearing masonry walls, partitions
and piers shall not exceed those specified in Orders 5304
and 5307.

Cement mortar shall be used {or all masonry which will
have one or movre faces in contact with soil. Lime-cement
mortar or cement mortar shali be used for all masonry in
isolated piers, parapet walls, chimneys where exposed to
the weather, and for all hollow masonry units. All other
masonry may be laid jn cement moriar, lime-cement mortar
ur lime mortar,

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

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

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

3. Use of Hollow Clay Tile and Hollow Concrete Masonry
Units. Approved clay tile and concrete masonry uniis may
be used in bearing and exterior walls of buildings not more
than 3 stories, or 45 feet in height, or in panel walls in
buildings of any height. In determining this height the
basement or foundation wall shall be considered a story if
constructed of clay tile or concrcte masonry units.

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

Where hollow clay tile or hollow conerete masonry units
are used in party walls, there shall be not less than two
such units, each § inches in thickness as a minimum, used
in making vp the thickness of the wall unless solid masonry
is used for building all chases, recesses, framing of all
openings, and for the support, anchorage, and protection of
all joists and beams carried into such wall.

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

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

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

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

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

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

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

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

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

‘ Rubble z.md rough cut stone walls shall be 4 inches thicker
than required for walls of artificially formed units or of
ashlar masonry.
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Stone and similar solid facing not Iess 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 ihan 12 inches thick.

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

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

8. Chascs, Ilecesses and Operings. There shall be no
chases in & inch walls or in any picr. No chase in any wall
shall be deeper than 14 the wa!ll thickness. Ne 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 9 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 17, 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 reguived by this eode.

The maximum percentage of cpenings in the horizontal
cyoss 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 Masonry 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 commaon hrick, econcrete
masonry units, or non-bearing clay tile, conforming to the
requirements of Orders 5305--5b and 5308—4 and 5. If walls
are built of concrete masonry anits or clay tile, with or
without exterior stucco, such walls shall be constructed of
conerete masonry units or clay tile conforming to the

requirements of Order 5306-2 and 3.

S A

e Y

Bho oy B L

STRUCTURAL REQUIREMENTS. CLAPTER ) 75

Inte.rior non-bearing partition walls may be built of
runaterlals conforming to the requirements of Orders 5305-
513) ancll 5306-5 and 6, or of gypsum block or other approved
materials.

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

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

(b) Gypsum shall be used for gypsuni masonry.-
(¢) Gypsum may be uscd for interior clay tile
masonry. )

:‘2. Masonry Bond and Anchorage. In non-load Learing
brick masonry or in combinations of brick and other
ma.sc?nf‘y units, the bonding of each tier of units to that
adjoining, shall be secured by means c1 a fuil header course
?f brick or other units placed at intervals not exceeding 32
fnches. The height of such bond course shail not exceed 5
inches and the width of bed joint used to effect the masonry
hond shall be at least 4 inches.

All exterior and interior non-bearing walls and partitions
shall be securely anchored to columns and supporting mem-
bers by means of substantial ties of at least No. 13 U. 3
Standard gage metal, spaced not more than 24 inches centex:
to center.

3. Height and Thickness. Interior nonl-bearing masonry
walls which are supported by fire-resistive construction and
have tight contact with not less than 2 hour fire-resistive
con§t1'11ction at the top, shall be not more than 36 times
the%r thickness in clear height. Similar non-bearing walls
which contact less than 2 hour fire-resistive support at the
;:101? i};all be not ‘more than 24 times their thickness in clear
; lfilfkn;silaStenng shall be included in computing the

The thickness of exterior n i

on-bearing walls shall be not
iiisgil;n 1,;2-11 é)f tfhe clear height and not less than 1/30 of
: zontal distance between vertical i
case less than 8 inches. ieal supports, but in no
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Order 5811. Cavity Walls, ,

Exterior non-bhearing walls may be built with a facing of
4 inches of building brick complying with the requirements
of Order 5305-5a, and a bLacking of either building brick
complying with the requirements of Order 5305-5b, or hol-
low building units complying wiih the requirements of Or-
der 5306-2 to 4 inclusive. Such walls shall have an air space
between the facing and backing of not less than 2 inches
noyr more than 234 inches, and shall be bonded to each other
with galvanized metal ties at least 13 inch thick every 16
inches in height and 24 inches in width. The maximum
height between supports shall he 10 feet. For heights
greater than 10 feet between supports, the thickness of the
backing shall be increased 2 inches for each 5 feet, or frac-
tion thereof. The wall shall be anchored to the supporting
framework with metal ties at least 14 inch thick, spaced
not more than 21 inches center to center.

A waterproofing membratie 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 waier which might penetrate the fae-
ing. Open vertieal joints, or weep holes, shall be provided
every 3 feet horizontally in the facing above the membrane.

Order 3312, Bonding and Anchoring Stone and Cast Stone
Yeneers.

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

2. For non-bearing walls, individual stenes shall be an-
chored to the supporting framework and dowelled to each
other at all horizontal joints, and anchored to the backing
at all horizontal joints and at vertical joints so that one
anchor is provided for every o 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-

i
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n]ents Of Ol‘der 5305_3}) or Oiher . ‘ ; .
I, solid mater . ;
at least 130 pounds per cubic foot. aterial weighing

Order 5313, Parapet Walls,
; Pa?apet_walls not less than 8 inches in thickness and 2
eeﬁ in height shall be provided on all exterior, division
and 1):11‘ty‘walls of masonrv or concrete, where such walls
?onne?t with rogfs other than roofs of fire-vesistive con-
struction; but this order shall not apply:
(1) To buildings where Irame 1
- a ame construction would
permitted under the provisions ol ihis code. e
(2) To walls which face streets, or alleys
(3) To walls where not les ‘

. ) W2 :s$ than 10 feet of vacant
Space 18 mamtained between the wall and the boundary li
between premises, v

(4} To walls whieh are not 1 i
o« : ess than 10 feel fy :
buildings on the same nremises. from other
All parapet walls shall be
. : properly ecoped with j -
bustible, weatherproof material, pec with neom

SECTION 3. CONCRETE CONSTRUCTION.
Order 3314. Concrete Materials,

1. Portland Cement, Portland cement shull conform t
the “St_an@ard Specifications for Portland Cement” (A S0
T. M Serial Designation: C9-38) or the “Standard S ec.:iﬁ.
cations for High-Early-Strength Portland Cement” (DA S-
T. M. Serial Designation: C71-39). o
_ 2. Concrete Augregates. Concrete aeproos <
Ilg’ht}‘feight agoregates, shall confornlggtl()egtai;cfs"‘gt):tc; pci
Specxhcations tor Concrete Aggrepates” (A.S.TtM D;:! ?12.
tlon_033—39) ineluding the methods of sampling an.d test%ng-
“Q‘nghtweight aggregates for concrete shal] conform to th .
btandal:fi Specitications for Lightweight Aggregates fot(i
Concrete”, (A.ST.M. Designation C130-39) i;cludh th
methods of sampling and testing. ne e

th‘?’ll;qhe maximum size of the aggregate shall be not larger
ot one-fifth of the narrowest dimension hetween sides
1e forms of the member for which the concrete is to be

use * lareer
: d_ nor larger than three-fourths of the minimum clear
Pacing hetween reinforeing hars.
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3. Water., Water used in mixing conerete shall be clean,
and free Mron dnjurious amounts of wil, acid, alkali, or-
ganic mailer or other harmful subatances,

1. Mutat Reinforcement. Metal veinforcement shall con-
form Lo the requirements of the “Standard Specifica-
tions for Billet-Steel Bars Tor Concrete HeinTorcement”
(A.S.T.AM. Serial Desimation: A15-39), or ror “Rail—Stf:el
Bars for Conercte Lieitiforeement” (A S.T.M. Serial Desig-
pation: A16 337, or for “Welkled Steel Wire Fabric for
Conerete eintoreement”  (AST.M, Serial Designation:
Alsdi-373.

5. Stoiage of Materials. Cement and aggregates shall
Le stored in such a manner a3 to prevent deterioration or
the intrugion of Toreign matter. Any material which has
Jdeteriorated or which has Leey damaged shall be removed
comipletely from the piromises.

Grder 5315, Concrete Proportions, Mixing, and Strength.

1. Proportions. The proportions of agevegate 1o cement
far any conerete shall be such as to produce a mixture
which will work readily inte the corners and angles of the
forms and around reinforcement with the method of plac-
ing cmployed on the work, But without permitting the
materiats Lo segrvegale 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 casily at any time during the work, Wherever prac-
ticaute such measurement shall be by weight rather than
by volume.

2. Mixing. The concrete shall be mixed until there is a
wniform distribution of the materials and the mass is uni-
forn in color and humogeneous. In machine mixing, only
batehmixers shall be used. Each batch shall be mixed not
loss than one minute after all the materials are in the mixer
and must be discharged completely before the mixer is re-
charged. Machine mixers shall have a peripheral speed of
approximately 200 feet per minute.

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

ta g
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Specifications for Ready-Mixed Conerele™ (A.S.T.M. Serial
Designation C94-38).

3. Strengih. For the design of reinforeed conercte strue-
tures, the value of {7, used lur determining the working
stresses as stipulated in Ovder 532223 shall be based on the
specified minimum ulbimale 23-day compressive strength
ol the eoncrete, or on the specified minimum ultimate com-
pressive strenglh at the earlier age at which the conerete
may be expecled Lo receive ils 1ull load. All plans, submitted
for approval or uscd on the job, shall show clearly the as-
sumed strength of concrele al the specified age for which
all parvts of the structure were designed.

All conerete exposed 1o the action of the weather shall
have a water-conlent of not to exceed six gallons per sack
of cement. '

Vhen average aggrogates are to be used and no prelimi-
nary tests are 1o be made, the water-content to be used for
various desived strengths of conerete shall he as indicated
in the following table:

Water-Content, 11,5, Galluns per 08 1. Sack of | |‘
Cement f Thy Gay 1 3

Asgurned Comprossive Streng b at 28 Dy, b .
2709 } i

tb, s 8. in. | 2000

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 shail be established by tests made in advance of
the start of the werk, using suitable consisteneies and in ae-
cordance with the “Standard Method of Making Compres-
siom Tests ol Concrete” (ASTM. Serial Designation:
C39-39). A curve representing the relation between the
water-content and the average 23-day compressive strength
or earlier strength at which the eoncrvete is to receive ils
full working load, shall be esiablished for a range of values
including all the compressive strengths indicated on the
plans.

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

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

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

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

5. Forms and Shoring for Concrete Struetures. Forms
<hall be substaniially eonstructed to carry dead loads and
hupact imposed durtng pouring operations. Except for wall
formas. they shall remain in place until the conerete has at-
tained the designed strength, which shall be established by
recognized Jaboratoiy reperts on test cylinders. When the
minimum temperatare is less than 50 degrees Fahrenheit,
such evlinders shall be stored under the same conditions as
exist in the actual concrete they represent.
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. In all conerete construction the shores shall be designed
to carry the dead load of all concrete which has not attained
its designed strength, and all shores shall remain in place
u'ntil the concrete they support shall have attained its de-
signed strength, and, in multistoried structures, shoring
shall not under any civeumstances be removed from a lower
st.ory until the eoncrete ceiling construction of the next
higher story shall have attained its designed strength. The
term “designed strength” is defined in Qvder 52922,

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

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

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

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

101 more than ten feet that are built integrally with their
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supports may be designed as continuous slahs (mT knife cdgg
supports with spans equal to the clear spans of the slab an
the width of beams otherwise negliected. Thf: spzm'k:ng’th
of members that are not huilt integrally with their sup-
ports shall he the clear span plus the depth of the beam or
slab but shall nol exceed the distance between centers of
supports. )

The clear distance hetween lateral support.s of a heam
shall not exceed thirty-lwo times the least width of com-
pression flange. '

2. Requirements for T-Beams. ln T-beam constructl_on
the slab and beam shall be built integrally or otl}erwise
effectively bonded together. The etfective flange \‘vulth to
be used in the design of symmet rical T-beams shall not ex-
ceed one-fourth of the span length of the bheam, 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 sire m_ﬂ_\, 1.h'e eﬂ'fzctn‘e
overhanging flange width shall not excetd 01101-1".\'ellth uf
the span length of the beam, nor siv times tj::.; thickness of
the slab, nor one-half the cleay distarnce to the noext beam.'

Where the principal reinforceraent in a fl%ll{ which i
considered as the flange of a T-heam (not a joist 1n c-onicrete
joist flcors) is parallel to the bear, transverse {et‘nfurf;e—
ment shall be provided in the top of tihe zlal), This rein-
forcement shall be designed to carvy t’:m fuad on the por-
tion of the slab assumed as the ﬂunge oif_ the T-l)éai}). Th?
gpacing of the bavs shall not ex'c-m:q i;v; u:nc\ the thickness
of the flange, nor in any case eighieen tnenes.

Provision shall be made for the (‘()I]‘z',n'u;-',r.‘v.i\'e stross at Fhe
support in continuous T-b(:am constimetion, .carg beu}g
taken that the provisions relating to the spacing of bars,
and the placing of concrcte shall Lie {uily met,

The overhanging portion of the flange of the heam shall
not be comsidered as effeclive in eomputing the shear and
diagonal tension resistance of T-beams.

Isolated beams in which the T-Torm: is nspd enly for the
purpose of providing additional compression area, shall
have a flange thickness not less than one-half the width of

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

3. Compression Steel in Flexural Members. Compression
steel in beams, girders, or slabs shall he anchored by ties
or stirrups not less than 14 inch in diameter spaced not
farther apart than 16 bar diameters, or A8 tie diameters.
Such stirrups or ties shall be used throughout the distance
where the compression steel is requived.

4. Concrete Joist Floor Construction. Cencrete joist
floor construction consists of concrete joists and slabs
placed menolithically with or without burned clay or con-
crete tile fillers. The joists shall not be farthier apart than
thirty inches face to face. The joists shall be not less than
four inches wide, nor of a depth more than three times the
width.

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

The concrete slab over the fillers shall he no! less than
one and one-half inches in thickness, nor less in thickness
than one-twelfth of the clear distance hetween joists,

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

When the finish used as a wearing surface is placed
monolithically with the structural slab in buildings of the
warehouse or industrial elass, the thickness of the concrete
over the fillers shall be one-half ineh greater than the thiek-
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 conduits
or pipes shall be so located as not to impair the strength
of the construction.

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

Order 5317. Shear and Diagonal Tension.

1. Goneral, Due to the composite character of reinforced
concrete beams the action of veinforcement in resisting
diagonal tension is not susceptible of exact analysis. Hence
the design of web reinforcement is based on empirical or
modified rational methods which have been developed from
tests and the cbservation of existing structures.

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

9 Unit Shearing Stress. The shearing unit stress used
a3 a4 measure of diagonal tension shall be computed by the
formula v == 5:‘%' Tor beams of T or T section the width of
the conerete web or stem shall be used.

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

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

Web reinforcement may consist of vertical or inclined
sthrrups or beat-ap longitudinal reinforcement 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 reinforeement.

Stirrups or bent-up longitudinal bars to Le considered
effective as web reinforcement shall be anchored at both
ends in accordance with the requirements of Order 5313—1.

4. Spacing of Web Reinforcement, Where web reinforce-
ment is required it shall be so spaced that every 45 degree
line (representing 2 potential crack) extending {from the
mid-depth of the beam to the longitudinal tension hars shall
e 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 he crossed by at least two such lines of web
reinforcement.

Order 5318, Bond and Anchorage.

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

r

the formula # = In beams of variable depth to

S0 3d”
which this formula dé’es not apply special provision must
Le made for the end anchorage of all tensile reinforcement.,

2. Ordinary Anchorage of Longitudinal Steel for Nor-
mal Dond Stresses. In restrained or continuous beams the
negative tensile reinforcement shall extend into or through
the supporting member in such a manner as to develop the
maximun tension in the bar with a normal bond stress.
Within anv such span evevy reinforcing bar shall extend
at least twelve diameters beyond 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 exiend at
least twelve diameters into the support.

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

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

When these higher strosses are used, all of the longitu-
dinal bavs shall be provided with special anchorage except
those which are bent across the web at an angle not less
than 15 degrees with the neutral plane and imade contin-
uous with the reinforcement along the opposite face of the
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 bar or a hook. In cither case the additional length of
bar shall provide the needed anchovage by normal bond
stress, assumed to be uniformly distribuled over the addi-
tional embedded surface. A properly dimensioned hook is
one in which the bar is bent in & 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 bhar diameters. Right
angle or other abrupt bends, which do not engage a struc-
tural steel member, arve not to be considered as anchorage
uniess 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 diamcters.

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 effeclive depth of the
beam, Web reinforcement which is provided by bending
into an inclined position one or morve longitudinal bars
where not required to resist bending, mayv 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. Ilooks 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.

TR A AR LT
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b. Bending around a longitudinal vod in the form of a
U-shaped stirrup or hook.

¢. A hook placed as close to the upper or lower sur-
face_ of the beam as the Fequirements of fire and rust pro-
lecti()l} wiil permit, The stress developed by bond between
the mid-depth of the heam and the center o f the hook may
be added to the capacity of the hook. |

d. An adequate length of embednient in the upper or
lower one-half of the depth of the htam, whether straight
?1 be:.t. Ancbm:age of this type alone shall not be relied on

Or stirrups in cases where the shearing stress i y
exceeds 0.06 f-,. 5% n the web

Order 5319, Columns,

1. Limiting Dimensions. The following sections apply to
a short column, for which the unsupported height is not
greater than 10 times the least lateral dimension. When
the unsppported height exceeds this value the design shall
be'modxﬁed as shown in Order 5319-1. The unsuc;)ported
height may be defined as the distance from the bottom of a
sla'b, go]umn capital, or bheam o the top of the floor below
P‘rmcxpal columns in buildings shall have a minimuni
dl_ameter or thickness of 10 inches, Posts, bearing walls
pters, or muilions that are not continuous from story tc;
§toi;y shall have a minimum diameter or thickness of §
inches,

2. Spiral Co']umns. The maximum allowable avia) load
on coluinl}s reinforced with longitudinal bars and closely
spaced spirals enclosing a civeular core shail be ag follows‘:

P = Ac (0-30 .f’c + yzn fs)
in which the vertical steel . = 0.02 to 0.08,
the spiral steel p = —L'c o B
P ST = TG00 T o and
A. is the area within the outer cir "enc
Pl hevpim, cumference of the

g The_mmimum number of vertical bars shali be six, and
¢ minimum diameter of Lar sh iy i i

all ] X
shall e op yon Jiameter of all be 8% inch. Spirals
] easi g inch in diameter and shall not be spaced
ess than 11% inches nor more than 3 inches apart.
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4. Tied Columns. The maximum allowabhle axial load on
columns reinforced with longitudinal bars and separate
lateral ties shall be as follows:

£ o= Ag (018 f’c -+ 0.70 Pe fe)
in which the vertical steel p, = 0.01 to 0.04, and
A, is the gross arca of the column section.

'fhe minimum number of vertical bars shall be four, and
the minimum diametor 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 dimenzion of the column. When there are more than
four vertical bars, additional ties shall be provided so that
every longitudinal bar is held firmly in its designed position.

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

P p [la — 03 %]

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

5. Bending Moments in Columms. 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
analvsis. Assumptions as to relative rigidity of columns
and floor members shall be consistent throughout and agree
with the methods used in the analysis of floor members.
Recognized methods of analysis shall be followed in caleun-
lating the siresses due to combined axial load and hending.
The gross avea of both spiral and tied columns may be used
in these ecmputations.

Order 5220. Plain and Reinforced Cencrete Walls and Piers.
1. Definitiens. Plain concrete shall be defined as that
which is reinforced swith less than 0.0025 times the eross-
sectional area of the wall, either verticaily or horizontally.
o Thickness. The thickness of walls built of conerete
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 ot masonry walls.

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

3. Working Stresses. The allowable working stresses in
reinforced concrete bearing walls with minimum reinforce-
ment specified above shall be 0.25 f7, for walls having a
ratio of height to thickness of 10 or less, and shall be re-
duced proportionately to 0.15 f’. for walls having a ratio of
height to thickness of 25. When the reinforcement in bear-
ingr wails is dusigned, 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
cffective for each concentrated load shall not exceed the
width of the bearing plus four times the wall thickness nor
shall it exceed the center to center distance between loads.

4. Non-Bearing Walls. Non-bearing panel and enclosure
walls of reinforced 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-
tion shall be determined by passing througl the section a
vartical plane which extends completely across the footing,
and 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 design
of an isolated footing shall be the moment computed in the
manner just described at sections located as follows:

a. At the face of the 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 footings 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 be
assumed as the entire width of the top of the footing at the
section under consideration.
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i ‘e tolal tensile rein-
In one-way reinforced footmgs,.ti_le tot:lln;;nt e .
foreement at. any scction shall D‘%‘O\-’lde a n\l\t o O rein-
01-. at least equal to the bending rnofnnl gcgl. e el
?ﬂte ment thus determined shall be distrbu
preeme . ,
across the full width of the SL(..'CIOII, el N
In two-way reinforced footmgs,'tle ;mcnt e it
foreement at any section shall provul‘e a rrg me < ending
ance at least equal to eighiy-five per con

mument. ootings, e
In two-way square ootings, th

in cach direction shall be distributec

full width of the footing.
In two-way rectangular

. etion shall be distribute Y 0 :
tfh?l 131;;’21;?3?: footing. In the case of the reinforcemen
u ta

i i : +ion determined by the fol-
in tpe Sl.l.or.t (111293;51‘1(:]11: tl?fjtu]:)?ét;;(;;ly distributed. a‘tnl'gss OaT:
o _fO]‘- m(li?) centered with respect to .the centelz1 ; .wth;3
b . pedestal and having a width equé d(;r e
e commnhmqi?ort éide of the footing. '1?11@ _remam. i
e 'iff;rcil;mrt shall be uniformly distributed in r
’ rel L S )

1;)1:;8:: portions of the footing.

Reinforcement in pband-width (B) — 21._ .
——d—‘—_—P—-—_‘f- i A
Total reinforcement in short di

o of the long side to the

reinforcement extending
{ unitormly across the

footings, the reinforcement in
d uniformly across the

mension

In this formula, “S” is ihe ratl
<hort side of the footing. ‘ N
bh‘? Anchorage of Rars in Footing Slabik .:J!;nd

: hored by medns
i slabs shall be anc .

}Il?lhge outer faces of these }_1001‘{5 shallfble }1:.0
inches nor more than 81X inches from
footing.

3. Shear and Bon
used as a measure ol tU€s

i st tained
a vertical gection ob ; pas &
‘;ﬂanes through the footing, each of whic
corresponding face of the columll pe
located a distance therefrom eql}m fo 4
for footings on goil, and one-naif the

footings on piles.

d. The critical sectl
f diagonal tension § : P
by passing @ Series of v

bars in fool-
ard hooks.
t less than three
the face of the

on for shear to be
hall be assumed as
ertical
h is parallel to 2
n, pedestal, or wall and
{he cffective depth
fective depth for

]
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Each face of the critical rection as defined above shall
be considered as resisting an external shear equal to the
load on an arca bounded by said face of the critical section
for shear, iwo diagonal lines drawn from the column ov
pedestal corners and making 45 degree angles wilh 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; atso at all
other vertical planes where changes of section or of rein-
forcement occur.

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

The total tensile reinforcement at anv section shall pro-
vide a bond resisiance at least equal to the bond require-
ment as computed from the following peveentages of the
external shear at the gection:

a. In one-way yeinforced footings, 100 por cent,
b. In two-way reinforced fodtings, &5 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 inchas or more outside the
section shall b assumed as producing shear on the section;
the reaction from any pile whose center is located 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
produocing shear on the section shall he based on straight-
line interpolation between iull 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 reinforecement of a column or pedestal shall
be transferred to its supporting pedestal or footing either
by extending the longitudinal bars into the supporting
Imember, or by dowels.

In case the transfer of stress in the reinforcement is
accomplished by extension of the longitudinal bavs, they
shall extend into the supporting member the distance re-
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quired to transfer to the conerete, by allowable bond stress,
their full working value,

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

Dowels shall extend up into the column or pedestal a
distance at least equal to that required for lap of longi-
tudinal column burs and down mto the supporting pedestal
o1 footing the distance vequired to transfer to the concrete,
by allowable bond stress, the full working value of the
dowel.

The compressive stress in the conerete at the base of a
column or pedesta) shall be considered as being transferred
by bearing to the top of the supporting pedestal or fooling.
The unit compressive stress on the loaded area shall not
excecd the bearing stress allowable for the quality of con-
crete in the supporting member as limited by the ratio of
the loaded arca to the supporting avea. -

In sloped or stepped footings, the supporting area for
bearing max be taken as the top horizontal surface of the
footing, or assumed as the area of the lower hase of the
largest frusium of a pyramid or cone confained wholly
within the footing and having for its upper base the area
actually loaded, and having side slopes of one vertieal to
two horvizonuial

5. Pedestals and Footings (Plain Conerete). The allow-
able compressive unit stress on the gross area of a concen-
trieally loaded pedestal shall not exceed 0.25 f7.. Where this
stress i3 exceeded, reinforcement shall be provided and the
member designed as a reinforeed concrele column.

The depth and width of a pedestal or footing of plain
concrete shall be such that the tension in the concrete shall
not exceed 03 §7., and the average shearing stress shall not
exceed 02 7. taken on secctions as prescribed heretofore for
reinforeed concrete footings.

6. Footings Supporting Kound Columns. In computing
the stresses in footings which support a round or octagonal

WA

iphe apns i T
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concrete column or pedestal, the “face’” of the column or
pedestal shall be taken as the side of a square having an
arca equal to the area enclosed within the perimeter of the
column or pedestal,

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

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

Order 5322, Allowable Working Stresses,

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

2. Mudular Ratio. The modulay ratio, », shall be as-

30,000
sumed equal to e
I

3. Allowable Unit Stresses in Concrete,

Floxure:
Extrence fiber stress in compression
Positive moment at mid-span _______ fe==040 f.
Negative moment near supports_____ fo=045 f’.
Extrome fiber in tension )
For plain concrete footings only_____ fe=0.03 f,
hear:
Beams without web reinforcement and
without special anchorage of longitu.-
dimal steel .___________________ __ v, =0.02 f’
Beams without web reinforcement but )
with special anchorage of longitudinal
steel ______ . v, = 0.03 f’,

Three times these shear values may be used
when beams are provided with properly
designied web reinforcement.,
F latlsiabs at_ffiiftance, d, from edge of
column capital, or drop panel _______ v, =0.03 f
Footings with hooked rods ___________ v, == (.03 ;{’:

192}
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Bond (Plain rods): 004
Beams and slabs . oo u = 0. s e
One-way footings with hooked rods. ... 7 = 0.66 s
Two-way footings with hooked rods._.. » = 0.045 ¢
Bond {Deformed rods) : J N
Beams and slabs - .o ooo——on Y == O'LE,- f’c
One-way footings with hooked vods.... u == 6.0 ;5 af e
Two-way foolings with hocled rods___ . u == 0.056 f".
Bearing:
Walls, piers, pilasters, and pedestals os s
(maximum) (See Ovder 5320-3) .. - f.==025 f.

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

Tension in Longitudinal Steel: )
Structural grade steel vods oo o f, = 18,000
Intermediata grade and hard grade steel

rods (Billet steel, rail steel, or axie

§teel) e fo == 20,000
Tension in Web Reinforcement:
All grades of steel ___ o _oooeem f,=16,000
Comnpression in Column Verticals:
In}tjermediate grade stecl vods .. .- fy == 16,060
Hard grade steel rods (Billet stel, vail 50,000
steel, or axle steel) oo —- _. f,=20,00

in ¢ i i abov formulas are
wWotes The symbols and =notatinn used in tlis above 1ormuid

deflned as follews:

fr. oz ultimate cnmprc:ssl\'e St:‘f-'ngth ur. ‘"_a.‘m: .

jc.—:cumrxressive unit stress in ex_trn-me HEAT)
axial compression fn conerete in colurnne.

1= tensile unit stress in extrene fiLbre of conarete.

v, = unit shearing stress in concrete. .

u = bond stress por unit arca of surface of bar.

f, = tensile unit stress in peinforcement.

wte il age of 28 duys.
& of concrete in flexure or

Order 5323. Reinforced Gypsum Concrete.
1. Materials. 1
(a) The term “gypsum” as used in this Chapter shafl
mean calcined gypsum manufactured fl'on_] g};])_sum me_et~_
ing the requirvements of the American Scciety for Tcstm—sz,
Materials’ Standard Specifications for ypsum C22-25,
(American Standard A19.1-1833). ‘
(b) Gypsum conerete shall consist of a.nnxture of.
gypsum and water, with or without wood chips, fiber ol
other approved aggregate.
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{c) Precast gypsum concrete shall contain not miore
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 ¢lean in ap-
pearance. They shall pass a I-inch screen and shall be not
more than J; inch in thickness.

(e) Steel bar and wire reinforeing shall meet the
rvequirements of Order 5314—1.

2. Minimum Thickness.

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

(b) Precast gypsum concrete units for floor and roof
construction shall be reinforced and unless the shape or
marking of the unit is such as to insure its being placed
right side up, the reinforeing shall be svmmetrrical 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
thereof except as heveinafter provided. The geueral assump-
tions and principles established for reinforced concrete
shall also apply to reinforced gypsum concrete insofar as
they are pertinent.

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

two lines each distant one-fourth of the clear span from
the support.
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(¢) Reinforced gypsum cenerete shall mot be used
where exposed directly to the weather or where subjected
to frequent or continuous wetting.

4. Strengtis
{a) Gypsum conere
mixture, and conerete of each class sh
sirength in compression as follows:
Class 1 Neat (Containing gypsum und water onlyi -, 1800 Ths. per 8. in..
Cluss 2 Contuining not more {han three per cent by
weight of wood ehips or fiber- o ooooooooo-

Clyes 3 Contuining not more than twelve and one-
Hedf por cent by weight of wood chdps o7

e shall be classified according to
all have a minimum

1000 lbs. per =q. in.

304 Ihs, por sq. in.
(b) The strength of gypsum concrete shall be deter-
mined by compressive tests of five cylinders, 6 inches in
diameter and 12 inches in length, from each 25 tons or frac-
tion thereof. The test gpecimens shall be dried at a tem-
peratuve of not less than T0 degrees Fahrenheit nor more
than 100 degrees Fahrenheit in an atmosphere of not more
than 50 per cent relative humidity. The specimens shall be
weiglied at 1-day intervals until constant weight is attained.
The niethod of testing and application of load shall be In
aceordance with the requirentents specified in Qections 19
and 20 of Standard Methods of Making Compression Tesis
of Concrete, AS.T.M. C39-39. The average of the five
specimens shall not fall below the specinied minimum and
in no case shail auy specimen show a strength of less than
80 per cent of the specified minimuam.
5. Modulus of Elasticity.

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

Class 1 Nealoooooooo-- e im e mmmrrmmmnmm-
Clazs 2 Contziniag nol more than three peT i
cent by welght of wood chips or fiber.- 600 ,000 lbs. per sq. in-

1,000,000 lbs. per sq. In.

Class 3 Containing not more than twelve and
ome-hali per cent by weight of wood

chips o fibeT. o owoocaom i 200,000 Ibs. per sq. in.

5. Aliowable Stresses. :
(a) In the design of structural members of reinforced
gypsum concrete the stresses in the concrete shall not exceed

the following allowable values:
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Compressive stress in bendin

mpressive stress in beding . 0.25
f}&mal compressive or bearing stress ._.____ 0.20;3
3ond stress (reinforcement anchored) . _ 0.02}':

Shearing stress (reinforcement anchored) 0.02f;

In this table (f,) indicates the compressive strength of
the oy psurm concrele as specified in Section 4.
(b). "1he tensil'e stresses in reinforcing steel shall be
as Spe;c-lﬁed for reinforecd concrete made with Portland
ccment,

7. Suspension System. In the construction of floors or
o_the? slubs the reinforcing shall consist of wires with con-
tlnulty_ through multiple spans and anchored at the ends
The wires ghall he supported in the top of the slab by the:
roof or floor beams and shall be tightly drawn dow‘fn as
n_early to' the hottom of the slab at mid-span as fire protec-
f:lon 1:41:;1111'@111(311123 will allow. Provision shall be made in the
ﬁ'am;ng of the end bays of this system for resisting the
it:‘ges _d‘ue ]tow end anchorage of the wires. The wires shall
equatlzs;f;?_(. for«a tension in pounds per foot width of slab

wl?
in which
i 1s the total load in ibs. 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.
Ovder 5324, Struetural Steel,

- Thi . 4,

. i. M:aueuai. Stpuctural steel shall be of such quality as

1~’0 _c](mic.rm to the “Standavd Specifications for Steel. for
‘ridges and Buildings™ 3TN i i i

P dings” (A8 T.M. Serial Designation:
o . . .,

tl-J:-DOb!gnl Assumptions. Ordinarily beants, girders and

Urr;bte_zs: shall be c_]es:gned on the basis of simple spans whose

gl‘airigr ¢ I;ntgl’th is eq[ljl'di to the distance between centers of

of the mombers to which the iver i

@ v deliver their end
Whe ams olrder

%un‘{v 1tc:n beams, girders and {russes are designed on the as-

tinug ion of e.z}d resiraint, full or partial, based on con-

ts or caniilever action, the columns or other membeors
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to which they connect, shall be designed Lo carry the shears
and moments so introduced, in addition to all other furces,
without exceeding the Jllowable unit working stresses at

any point.

3. Allowable Unit Stresse
shall be s proporiioncd that t
slresses in pounds per sq. in.s

s. All parts of the structure
he sum of the maximum static
hall riot exceed the following:

Tension
Qtructural Stecl, net section ———-——n———--=--= 20,000
Frivets, on arch based on nominal diameter - 15,600

Bolts and other threaded parts, on nominal
area at root of thread - - oommmmmommmmm

Compression
Axially "loaded columns, gross
section, with values of I/ not

greater than 120 e 17,000 — 0.485 Iz

Axially loaded colmnns with values of
1/T greater than 120 e

I
1 4+ —1g,500r
in which 1 is the mnbraced length of the column,
and v is the corresponding radius of gyration o

the section, both in inches.
Tor main compression members, 1/1 shall not

exceed 120,
For bracing and other secondary members,

18,000

I/1r shall not exceed 200.
Plate girder stiffeners, gross section oo —— 20,000
Webs of rolled scetions at toe of fillet o cumem 24,000
Bending

fibers of net sections of

Tensicn on extrene
and built-up

rolled sections, plate girders,
MBS oo omm cmmmmm—mmm—mm s === 20,000
Compression on extyreme fibers of gross
goetions of rolled sections, plate girders,
and built-up members, for values of I/b
22 500

not greater than A0 e 225
IE
14 000

with o maximum value of 20,000 in which ! is
4od length of the member,

the lateraliy unsuppor !
and b is the width of the compression flange,

both in inches. .
Stress on extreme fibers of ping ——cmmmmm——-
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Shearing
Rivets, pins, and ftur s i
Bivets, pins h““izzl“e-c-i bolts in reamed or
Unfinished befts - -77"TIIITIIITIIII 10000
. Grf)ss area of welis of beams and ph{te";ri-r"d“e-r;_ 13,000
ear :
aring Double Single

) Shear Shear
Rivets, and turned bolts in reamed

or drified holes ... _ :

gpﬁnished bolts __k__::::: _________ r%(3)'8(0)8 25'888
DS - oo TITTITTTTTT ’ ’
ins ______________ T TTTTITTLTC T 732,000

Contact arca

Milled stiffener . mi
Fitted Stiffencrs ?T-?E}fl_fi]_ki(} surfaces-—- 32’888

Expansion rollers and rockers (pounds per linear inch)
600 times the diameter of the roller or rocker, in inches.

4. Beams and Girders.

(a) Rolled beams shall be proportioned by the moment
of 1.ne1't1a of their net section. Plate girders with webs fully
spllced for tension and compression shall be so propm:-
tioned that the unit stress on the net section does not exceed
the stresses specified in Section 5 as determined b;r tI;e
moment of inertia of the net section.

@ (b) HIf’late girder webs shall have a thickness of not less
an 1/170 of the unsupported distance between the flanges

(c) Web splices shall consist of pl i
5 tes on each side of
the web eapable of transmitti g ol -
3 nable F ting the full sir Y
splice connections. s ress through the

{d) S:iffeners shall be requir

. i _ uired on the webs of rolled
Eeanu‘s and plate girders at the ends, and at points of con-
ts?tl at.ed loac'ls‘. If h,/t 1s equal to or greater than 70, in-
: lfmechate stiffeners shall be required at all points wiwr
1/t exceeds 3000 in which °

VY
h, = clear de f in i
z pth between flanges, in incl
t = thickness of web, in inch%s ’ nenes

v ==greatest unit shear in the I
dition of co : pane U_nder. any con-
per sq. in, mplete or partial loading, in pounds
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The clear distance hetween intermedis}te Stllfg,?lmifgé
: . J ‘ i

when stiffeners are required by the folegc)}ng,, sh

exeeed 841 inches, or that given by the formula:

L— 270,000t */ vt

Y I
1‘“:}‘31? cleay distance between stiffeners, in inches,
! » I3
Plate girder stiffeners shall generally be 111152311;{;?1_?:;
ic i reb, 8 Il have a cio
ench side of the web, .md. sha ¢ ring
22;'1‘nst‘the flance angles at points of concen’uatc{dtloahfﬁzfs,
Shiff l P 1 shall be on plate .
stiffeners over the cnd bearings S ' t
;}hﬂ pitch of rivets in stiffencrs shall not }e:\ﬁeeﬁl 61.;111?::1;? "
o ' 1 eirders shall be :l
(e) Flange plates of all g sh i ‘
width so as not to extend more than 6 inches 01’ m?lle th:;;
12 times the thickness of thinnest plate ]beyond the ou
e of pivets connecting them to the angles. ) .
o e irders and the supporting frame-

) Crane runway g1 : B
work( s})lall be proportioned to resist the greatest horizontal

rati f the cranes.

stresses caused by the operation ¢ : o e
o 79;) Eivets conneeting the 11anges_to the web at pou.‘az
of dii‘ect load on the flange between stiffeners §halll_ be} 111;;
portion&d to carry the resultant of the longitudinal and

ransverse sliears. . .
e (h) Rivets connecting the flanges to th_e webs of plate
of coiumns subjected to hending shall be so

. ) ““ ° l . >
e oment of the flangs stress

spaced as to carty the iner
between the rivets. o Bolt
3 : : Anchor Bolts.
5. Column Bases and Anc o e
(a) Loads. Proper provision shall be made 1o _t1 aniftc*l
) . ! . v : )
the column loads, and moments if any, to the footings

foundations. o
Alig - n bases
(b) Alignment. Cplum : ' ¢l
to correct elevation with full bearing vn the masogg.d N
(¢) Finishing. Column bases shall be finished 1t
accord with the following requlrements‘; _ e i
1. Rolled steel boaring plates, 2 mche_s o)) -;“s_
thickness, may be uged without planmg,] 1!)1:1(“,138(}1 ge;.rmg
y . ! is obtained; rolled stec
factory contact bearing 13 . tec o
) i i 5 or less in thickness, md
<« aver 2 inches, but 4 inches or les ( !
plates, over = , but . 1 e ces
i : slaned on all bearing
be straightened by pressimg {1 : g
if 5 : available) to obtain a gatisfactory col
if presses arve not availa ; factory o007
tacl; bearing; rolled steel hearing plates, over 4 inches

shall be set level and
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thickness, shall be planced on all bearing surfaces (exeept
as noted under 3).

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

3. The bottom swfaces of hearing plates and column
bases which rest on masenry foundations and arc grouted
to insure full bearing contact need not be planed.

(1) Anchor Bolts. Anchor bolts shall be oi sufficient
size and number to develop the computed stress.

6. Minimurn Thickness of Material.

(a) Main Material. The minimum thickness of gincl
except for linings, fillers, and the webs of roiled brams and
channels, shall be: for exierior construction— 7; inch; for
interior eonstruction—14, inch. (These provisions do not
apply to light structures such as skylights, marques, fire
cscupes, or light miscellaneous steel work.)

(b) Gussct Plates. Gusset plates for trusses with end
reactions greater than 33,000 pounds shall be not less than
34 inch thick.

(¢) Angles. The widths of the outstanding lcgs of
angles in compression {excent where reinforced by plates)
shall not exceed 12 times the thickneszs 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 Jacing,
or segments connected by wehs, the thickness of the webs
of the segments shall be not less than .. of the unsupported
distance between the nearest rivet lincz, or ithe roots of
the flanges in case of rolled sections. The thickness of the
cover plates or webs connecting the segmoeonts shall be not
less than 1/40 of the unsupported disfance between the
neavrest lines of their connecting rivets, or the roots of their
{langes in case of rolled sections.

(e) 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 indieatel by
the designer, all connections shall be designed as flexible.
They shall permit the ends of the beam to rotate sufficiently
to accommodate its deflection by providing for a horizontal
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displacement of the top flango as determined by the follow-

ing formula:

SL in which ¢ == the horizontal displace-
the beam at its

¢ = 5,625,000
2,000 ,
yent btw on and bottom of .
et e g mdﬂéxural unit slress in the
and [ == the span

end in inches, S = the X
boam at mid-span, 1b. per sq. 1.,
of the beam in fect. . | e
Special care is necessary when “ielchtng agilccle?;gﬁﬁzg;ksj
; 5 wes Fahrenheit in order to av

low 25 degrees Fahver rdet ; ok
ll?ﬂeanship, under chilling, large residual Sttl 1(3515(:181’1 %2(21 \?oided
cracking, local preheating of thcj;ase meta db E L be Ay
and the welding operation gh:ill he protected f1

i .aused by strong winas. e
(109[1‘1&1;5%7& (?f ﬁﬁ.ct welds ehould be sclgcteﬂ W 1tn} leesg?::;(d g%
the inhei'ent cificiency of small welds, 'imxel'miiathi‘ons of
making connections in small space ax}d tué 11{‘13)% LoD ot
welding technique. Practical evaluation 1.)11 ﬁl‘:';t o
has esgahlished the 14 inch an(l{d’_che e inch filie
ard sizes for structural welding. I y

staglc’{ 1:‘vilszlling shalt he done by skilled mnl\in_llg‘: “xi}iot‘f‘jcilé
ive satisfactory proof of thelr skill and abhty 1
%rocess to o used on the proposed _\‘\'()‘1']\. - that the stresses

Welded joints shall be proportional -f?‘-) af the stUesses
caused therein shall not cxceed the following
pounds per square inch:

i hroat of fillet weld
Shesr on seetion through throat of fillet wela,
e faying st aven of filled plug or stot

or 1(31 faying savface avea of fINCE PHIS Y #77 15,600
we _""""___“—'_"—_"_T"_TT \ .
Tension on section through throat of hult 6.000
B R el Y s

___ 20,000
eld 13,000
1o values

butt weld . -ocomormmmmmmmm oo
Shear on section th )
Fiber stresses due lo bending shall 111011: e‘kcee:‘esl‘e(:ti\"."]\"-
rescribed above for tension and compy t;SSlOl]_.l esp < B
%truss in a fillet weld shall be considered as shear,
irection o : ied stress. . _—
ivection of the applicd st y 9y N Sl e
d In designing welded ioints, &doqmtg‘_gu‘}é)}]‘s;_o;llw ;n e
maile for bending stresses due to ecconiriaty, 1 ¥,
(‘i;pc;sition or section of base metal par ts._ e
' .. Hee Appendix for qualincation and inapcelion req
wsl{:{};é‘op;:t"ations npd operators.
8. Shop Paiuting. vk
(a) Shop Coat. Before leaving the shop, all s;cflll e
shall be thoroughly cleaned, by effective meanrsi,e(;e ‘encascd
mill scale, rust and foreign matter. Lxcept wh
?

ents 197
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in conercte, all steel work shall be given one coat of ap-
proved metal protection, applied thoroughly and evenly and
well worked into the joints and other open spaces. All
paint shall be appli:d to dry surfaces.

(b) Inaccessible Parls. Parts inaccessible after as-
sembly shall be given two coats of shop paint of different
colora.

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

{d) Finished Survfaces, Machine finished surfaces
shall be pirotected against covrosion by a suitable coating.

9. Erectivn.

(a) Bracing. The frame of all steel skeleton buildings
shail be carried up wruc and plumb, and temporary bracing
shall ba introduced swherever necessary to take care of all
ioads to which the structure may be subjected, including
erection equipmoent, and the operation of same. Such brac-
ing shall be left in place as long as may he required for
safety,

(b) Bolting Tip. As erection progresscs the work
shadl be secroely Lolicd up to take cave of 2i dead load,
wind and croction abiesses.

{c)} Erzction Stresses. Wherever piles of material,
ereciion conipment or olher loads are earvied during erec-
tion, proper provision shall be made to take care of stresses
resulting from the same.

{d}y Aliguraent. No riveting shali be done until the
structure has been properly aligned,

(e) Riveting. Rivets diiven {n the fleld shall be heated
and driven with the same cave as those driven in the shop.

(f) Twrned Doits. Holes for turned bolts to be in-
serted in the ficld shall be reamed in the field.

(g) Field Dainting. Al field rivels and bolts, also all
serious abrasions to the shep coat, shall be spot painted
with the material used for the shup coat, or an equivalent,
:‘md all mud and other firmly attached and objectionable
“”{'ﬁign materials shall be removed, before general field
Painting.

. Responsibility for this teuch-up and cleaning, as well as
fOr general field painting, shall be allocated in accordance
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with accepted loeal practices and this allceation shall be
sct 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
ihe main supporiing girders, trusses, beams, or walls ::vhen
usced as hercinafter stipulated shall be known as a “steel
joist”. Such steel joists may he made of hot or cold formed
sections, strip or sheet steel, riveted or welded together, or
by expanding. N

9 Limits of Span and Spacing. The span of steel _Jcnsts
<hall not exceed 24 times the depth of the s.te‘el portion of
the steel joist. The span of open weh steel J_Olsts shall not
exceed 550 times the jeast radius of gyration of the top
chord around a vertical axis, and in case the top chord con-
sists of a flut top section continuous with a center web, the
radius of gyration of the top plate alone shall be taken.

The spacing of stecl joists shall not exceed 24 i.nches on
centers for tloors nor 30 inches on center_s for roofs, except
when used to support stecl or wood wn_t decks. In 310 case
shall the spacing exceed the safe span of the top elab, deck,

ine over the said jowsts. .
Or&%?é;cl:?l1ese spans or spacings are exceeded the require-
ments for steel joist construction shall not apply, l?ut the
steel members shall be designed in accordance with the
‘equir ; of Order 53241, '

18(21;1 11\(13[2;?311111’:15 All steel used shall conform to the _“b?anil’-’
ard Specifications for Steel for Bridges and I.St_uldmgbu
(A.S.T.M. Serial Designation: A’?-J-}E')) L All sf:eel Jmst§ ﬁl}a
receive one coat of asphalt hase pamt. applied !oy dlpplllg
or spraving, or an aquivalent protective covering, before
ing shop. ] .
]ea;.mfg);eglgil ofpSteel Joists. An open wep steel jmst' 1.)u131t
up of bars or other sections, or one fabrmatfzd‘ by 1T>:pa.nm:
ing a rolled section, shall be designed as a truss. The car .
pressive stress in chord members and c11;1%211alsn0f the J(?l:s
shall not exceed thosc given in Order 5324-3, for ma;ln‘
members. The tensile stress shall not exceed 18000 pounas
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per square inch in any member. The minimum shear to he
used in designing the web members at any point in an open
web steel joist shall not be less than 50 per cent of the
required maxinmum end reaction for such steel joist.

A solid web steel joist shall be designed as a bheam in
aceordance with the requirements of Order 5324-3, except
that the basic working stress shall not excecd 180(4) pounds
per squavre inch.

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

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

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

Ends of stee! joists shall be designed to resist the bend-
ing produced by the eccentyicity of the rveaction au the
support,

5. Frection. The ends of steel joists shall extend a dis-
tance of at least -1 inches onto masonry or reinforced con-
erete 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 33
inch round. The ends of all steel joists supprrted 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 he exercised
to prevent excessive concentrated or moving loads. The con-
struction contractor shall provide for adequate distribution
of such loads so that the carrying capacity of any steel
joist ig not exceeded during that period. When erccted and
bridged, the total concentrated load on any one steel joist
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shall not exceed 800 povnds and in the case of open web
steel joists, such coneentrated load shall not be imposed
between panel points,

6. Bridging. As soop us steel joists have been erccted,

briaging shali He nstalled hetween them before the applica-
tion of construction loads. This bridging shall be adequate
to safely suppori the top cherds or flanges against lateral
movement during the construction period and shall hold the
stecl Joists in a vertical plane passing through the bearings.
The steel joists at the ends of panels shall be braced later-
ally by ancnovs or Lics at each line of bhridging. If diagonal
bridging is used in which all diagonal members will resist
only fension, they shall not be less than a 2, inch vound rod,
and these diagonals shall he supplemented by 2 continuous
strub adequately attached to the teop chords or flanges of
all steel joists so bridged. This top strut shall be equivalent
ag a strut to a 15 inch iound steel bay, If diagonal members
arve used which ave capable of vesisting both tension and
compression, the top strut may be omitted. In case bridging
in the form of horizontally placed beam or angle sections
is provided, it niust be so connecterd to the steel joists that
it will support the top chords or flanges against lateral
movement aud hold the steel joists in a vertical plane. Four-
teen gauge wire diagonals shall be used to sceure the bot-
tom chords oy langes at each line of bhrideing of this type.
Wire mav be omitted when bridging whieh vestrains both
top ansd bottom chords or flanges is used. When the spacing
of steel joists exceeds 30 inches on centers in roofs, sag rods
may be used in licu of any of the above types of bridging.
Rows ol hridging shall be not more than 7 feet apart, or
movre than 7 et from supports.

7. Decks and Top Slabs. Decks or top slabs over steel
joists may be of concrete or gypsum poured on metal lath
centering atiached to the top chovds or flanges of siect
joists as requived elsewhere in this section or on removable
centering provided the top chords or tlanges of the sted
joists arc properly stayved by the concrete or gypsum slab.
Other eqnally suitable permanent centering may be used,
provided it is substantially attached to the top chords or
flanges as required elsewhere in this section and provided
these attachments (o1 the centering ifself) are securely an-
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chored into the
feoconerete or gypsu
ob pr o the \ psum slab. Preeast "
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i 000
Tension on net section - _iﬂ____:;l_e}; 12,
1 - I‘ 1‘ T
Compression, on short lengihs © 000

sral deflection is p1_‘evented i
laters on gross section of c?lumns
12,000 — 60 ;
o which, L =-length in inches
i which r = yadius of gyration in inches
Pending. On extreme fibres if lateral de- 15,600 g
Hoection is prevenbed o -oo-onemeems \ .
o the Standard Spec1ﬁ9a-
Plates, Serial Designation

Wrought iron shall confqrm t
tions for Refined VWrought lron
Ad2-18.

Order 5327. Cast Iron.
The following unit stresses in pounds
shall not be exceeded in cast iron:

per square inch

gection —ame—cmm—mm =
girrlr:};?;sg?o:ll,e top short lengths or where
lateral deflection 18 prg:vented e

on gross section of C(I)Jlumn:.

10,000 — 10 -
in which I; : ifiﬂnd%}; ;;_1 glgrll?zltﬁ?m in inches
Tension in the extreme fibre if lateral
deilection is prevented _-—--------- __
The material and workmanship of cnst 11?01}511??;:;?
shall be equal in all respects Lo 'that flesc‘tf}.jei. 11; fo.r e
can Society for Testing Mater{als bpemjlca lons

Tron Castings, Serial Designation Ad8-29. -
All columns resting on, or supporting, otlleix' ?Eluzln:1§)1en‘

have their ends machine faced to a planc suriac pei;

dicular to the axis.

3,000

SECTION 5. WOOD CONSTRUCTION.

tion.
-der 5328. Wood Construc ‘ )
011‘3 Quality of Material. The quality tenu:l dem;gxg1 ofr ;12
voo.d used in the construction of all bulldn%fg? an Stand-
}cures or parts thereof, shall conform to the minimum 8

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.

Al wood structural members shall he of sufficient gual-
ity, size, and strength, as 1o carry their imposed loads
safely and without exceeding the alinwable 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
aunthority to be equal to or hetter 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 hoth, shall be provided.

2. Allowable Working Stresses. In the design and con-
struction of structures and structural members of wood
the following unit stresses, in pounds per square inch, shall
not be exceeded:
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3. Ixterior Walls. Walls shall be designed to carry safely
not less than the designated wind load (sce chapter on
Workiug Stresses) acting inwardly or outwardly combined
with the dead load and one-half the full live load, or dead
and Tull live Toad whichever is the greater.

Anchorage shall be provided to resist safely the vertical
lifting forces (see note) and to prevent any sliding or over-
turning. This shall include not only anchorage to the
foundation, but also anchorage of the roof to the walls.
Proper tying of the walls at the cerners shall be reguired,

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

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

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

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

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

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

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

Non-bearing partitions of stud construction shall be pro-
vided with at least one 2 inch plate on top and bottom of
same width as stud or be otherwise properly fire stopped

at floor lines.
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Angles at corners where stud walls or partitions meet
shall be framed solid so no lath can extend from one room
to another.

Openings in stud partitions and walls shall be framed
around with dcuble studs at each side and double headers
across the top resting on the short stud at each end. The
double header shall be placed on edge and shall be trussed
abuve for all openings over 4 feet in width or where more
than {wo studs are cut away.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

9. Posts and Columns. Wood posts, when used in base-
ments, shall bear on a cement base which shall extend not
legs than 3 inches above ihe finish floor. The base shall bear
directly on the post footing.
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Short columns or posts are those having an L/d ratio of
10 or less in which L = unsupported lengih in inches and d
the least side in inches.

Safe load for short columns may be obtained by the
formula

P .
Y S

. e .
in which o represents the working stress for the column

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

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

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

ommended :
1 1 L ¢
=51 —:(m) ‘

3 Tt - . MEM
in which K == (.61 1/8.

and E ==rthe modulus of elasticity given in the table of
working stresses.

| T

For columnas having é"_ ratios greater than K the follow-

ing formula is recommended:
0.274F

F_
4
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Chapter 6
FACTORIES, OFFICE AND MERCANTILE BUILDINGS

Order 5400. Scope.

This classification includes all factories and workshops
(including all places where mannal labor is employed),
office buildings, telegraph and telephone oflices, mercantile
establishments where commodities are bought or sold, tav-
erns, warchouses, railvoad stations, exhibition buildings,
and places where not more than 100 persons assemble for
recreation, entertainment, worshin, or dining purposes.

Order 5101, Construction, Height and Allowable Area.

Baildings in this elassification shall he 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 censtrution and numhber of sfories.

i Maximum Floor Arcas (8q. Ft.)
Typoof I Nupsber of When Building Fronts on
Conziractizu Sicries J——
3 or more
I Street Z Sireets Streets
Fire-Resistlve No Restrictions
- 1
6 or T atories. 6000 000 12000
Mill Construetivn. .. _.._.| 4 ard 5 atories 10000 15000 18000
2 2pq S steriea_ . 15000 18000 20000
Tatory. oo 20000 250860 49000
4 storisg.. ... 6000 5000 12004
Ocdinary Construciion. .-} 2 and 3 stories 7500 11006 15000
Islary_.-. | 12609 15000 20000
2 mtories oo .o -.. 5000 60440 7000
Freme Construction. .. ... | ¥ SLOrY . aecce oo oan 10000 12000 14000

When the entive building is protected by an approved
automatic sprinkler system, the above areas may be in-
creased 6634 per cent. In one story mill-constructed build-
ings provided with approved automatic sprinklers and in
one story buildings of crdinary construction, whose con-
tents aie incombustible, and whose floors, roofs and struc-
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tural framing are of incombustible material, there shall be
ne arca resiriction.

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

Order 5102. Number and Location of Exits.

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

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

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

Additional exits shall be provided so that no part of any
factory or mercantile building having confents wwhich are
liable to burn with extreme rapidity or from which poison-
ous fumes may be liberated or explosions oceur i caze of
fire, will be more than 75 feet distant from an exit. In cther
buildings in this classification this distanec may bhe in-
creased to 100 feet and where approved sprinklers are pro-
vided throughout the building, a further increase tc 150
{feet will be permitted. All of the above distances are to be
measured along public passageways and aisles.

Exits in all buildings of thiz classification shall be so
locaied and distributed so as to afford the best possible
agress,

Order 5402, Type of Exits.
At least one-half of the exits above required shall be
stairways as specified in Orders 5116-5113. The other
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exits shall be cither stairways or horizontal exits z: speci-
fied in Order 5119, or fire escapes as specified in Order
5120. No fire escape, however, will be accepted as a required
exit on any building moere than 3 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 accominodate more than 50
persons above the second stoiy shall have at least two
stairways.

Wherever stairways are required under this ciassifica-
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. Iandrails shall not be required
whete the slope of the ramp is less than one foot in ten feet.

Order 5401, Total Width.
In a building not provided with horizontal cxits, the
total width of stairways shall be not less than the following:
(a) In ordinary or frame buildings, 60 inches per 100
persong; if sprinklered, 40 inches per 100 persons.
() In fire-resistive and mill buildings:

Fire- Fire-
resistive | resistive ML
Bprink- not Al "nnt
lered Sprink- Sprink- Sprink-
f«.red ered el
......... 39 a0 40 60 in. per 100 persona on 2nd daor
plus 15 25 2u 30 in. per 1040 persona on 3rd foor
nlus 12 20 16 2% in. pur 10 persous on 4th oor
prius g i5 12 18 in. per 19 persons on Sth foor
plus [ 13 3 12 in. per 10 persons oa 61h fon
plus 3 & 4 [ it per 100 persons o Tth toor
Plus o ] 0 [d] in. per 100 servons on Sthaad
above
bu' in no case shaill such total width be less than
| 40 I ] F 40 I 64 in. Iper 10+ peTEORS ©T ABY ona
tioor,

Standard fire escapes (Order 2120) may be substituted
for stairways to the extent of not more than one-third of
the required total width, subject to the provisions of
Order 5402,

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

Example: As examples of ealculations under this order
where the saime number of persons ave to he accommodated
on each floor, the following table shows the number ae-
commodated by two stairways of minimum width (each 44
inches wide) :

{a) Frame and ovdinary buildings, 147 persons total,
above first story; if sprinklered, 220 persons.

\
alid Bl not
net Inrinic- Sprinks
i Npeink- leerd 1 lered
Liepend }
s l 175 227 1 17 Persong on cach fluor
15 I 17 M7 & Persuns on each ool
154 w2 116 | I Persons on cuch floor
135 H b 111 t 67 Persons on each floor
6 atoricy_ .. 12 | T j : A1 Persons on each oor
Morethan 6 stertea . | 117 i‘ T R {’ . Persons on each fdoor

Where one miniipuin stairway and one “A” fire escape
are provided, take 4 of the above numhers; subject to the
limitations of Oprder 5102,

Order 5105, Capaeify of Buildings,

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

Stores, fivst flooy and basement = 30 sq. f‘t per person

Stores, second floor and above .. GO
Dining Ilooms, Cufes. Tavorns.

ele, oo oL 10 ‘“
Plices of Seated Assembloge . T 7%« # “
Warchouses __ . . ______.. 8300 ¢« « « “
Factories and Miices _______.__ Tp ¢ « “

The above figures are hased on the net ares of each oeccu-
pied space. Where dining rooms. cafc:, dance halls and
places of seated assembilage accommodate more than 100
persons, see Order Ho01,

In other occupancies not specified above, the capaeity
shall be determined by the actual number of persons liable
to be accommadated therein and no greater number of pex-
sons will be permitted thorein.
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Order 5406. Exit Doors,

Every door which serves as an exit from a room accom-
modating more than 10 persons, or which is an exit from a
public passageway or stairway shall be a standard exit door
as specified in Ovder 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 ahove the outside grade.

Every exit duorway from each floor, other than the prin-
cipal entrance on the {irst 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 5107, Passageways.

Where there is not direct access to outside exit doors,
safe and continuous passageways, aisles or corridors lead-
ing dircetly to cvery exit shall be maintained at all times
on ail 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 points produced by
any projection, radiator, pipc or other cbject and the re-
quired width shall be maintained clear and unchstructed
at all times.

Order 53403, Enclosure of Stuirways and Shafts,
All stairways, ramps and elevator shafts in buildings

three or more siories in height, including landings shall
be enclosed as follows:

(1} Firc-vesistive buildings, not less than two-hour
five-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 construction as specified in Grder 5105.

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

Exception: Monumental stairs leading from the street floor to the
second Hloor or 1o a basoment nscd for coemmercial purposes need not be
enclosed, provided they are effectively cut off at the suvcond floor (and
bazement) by vartitions having Hre-resistauce as specificd above.

Noie on Elevaters o] IDlevator Iinclesures: l'or requirceinenta gov-
ernirg tha instellation and operation of elevators, and the construction
and protection of elevitor shaftways, sce the Etevator Code jzsued by
the Irdustrial Commission, which cods applies te all public buildings
and placus of cmploywent,

Order 5109, Opening to Roof.

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

Order 5110, Trap Doors and Floor Openings.

Every opening through any floor or through any roof
used by the public or by employees shall be guarded by a
substantial enclosure or rail not less than 3 feet 6 inches
high. Fluor openings in buildings of movre than 2 stories,
uniess enclosed with fire-resistive cnclosures as specified
in Order 5108 shall be protected by five-resistive doors as
specified in Order 5109.

Order 5411. Lighting,

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

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

For detailed requirements applying to the lighting of
places of employment see the Industrial Lighting Code
issued by the Industrial Commission.
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Order 5412, Sanitary Eqguipment.
1. Toilets. '

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

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

In public places where stimulating deinks, such as
heer, wines and other alcoholic beverages, arve 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
publie har is provided, toilet fixtures shall be provided in
connection with the arca served, for the sex (or scxes)
served, as folows:

One water-closet for every 4 females, or fraction;

One water-closet for every 73 males, or fraction, and

Where there are more than 235 males accomn odated
itheve shall be one urinal for ¢very 30 males, or fraction
thereof, in excess of 25.

The numbers indicated above refer to the number of
persons that can be accommodated at the same time, and
shall be determined on the hasis spscified In Order 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 teoilet vooms used by fe-
males, all water-closets shail have open front seat, without
cover. All urinals shall be of the trype and construction as
apecified in Ovder 5260.

In public oceupancies other than those where stimulat-
ing drinks (as defined above) are served for consumption
on the premises, one water-closet of the type described
above shall be provided in connection therewith ifor cach
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 accommio-
date both the public and employees.
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(c) Toilets in Places of Employment. See Order 2203
of the General Orders on Sanitation {ollowing this order.

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

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

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

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

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

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

See also Orders 2213 to 2215, inclusive,

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

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

Order 2203. Number of Closets and Urinals.

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

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

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

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

&

Orvder 2213. Lavatories Near Toilet Rooms,

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

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

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

Order 2214, Washing Faciiities,

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

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

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

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

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

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

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

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

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

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

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

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

Order 2215, Towels. ‘

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

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

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

Where running water is not available, a covered drink-
ing wuter eontainer shall be provided. The container shall
Le cleanced and sterilized at frequent intervals and kept in a
sanitary condition and in good repair.

Order 2218, Rest Rooms.

Rest rooms shall be provided In all places where 5 or
morc women arc employed. Each rest room shall be zuitably
furnished for the purpose of reclining. In buildings where
individual offices are leased or rented, at least one rest room
shall be provided to serve the oceupants of the building.

Every rest voom shall he properly lighted. heated and
ventilated. Seo the Heating, Ventilation and Alr Candition-
ing Code for heating and venlilation reguirements.

Order 5113, Isolation of Hazirds.

All heating Dboilers and furnaces, power boilers, fuel
rooms, storage vaults for paints, oiis and similar com-
bustibles, and other similar hazards in a bauilding shall be
izolated from the vest of the building by at least a two-heur
fire-resistive enclosure as specified in Orders 5105 and 3108.
Space heaters firved with various fuels, if approved by the
Industrial Commission, may be used without an enclosure.

Note: For heating and ventilation in factories, office and mercantile
buildings, ete, see the Heatlpg, Ventilotion and Air Conditioning Code
izsued by tie Industrial Cummirsion.

Order 5111, Standpipes and Fire Extinguishers,

For exterior standpipes see Ovder 5121.

Standard interior first aid standpipes, as specified in Or-
der 5121 shall be provided in all buildings of more than 2
stories and move than 3000 square feet undivided floor area,
where flammable material or any other hazavdous condi-
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tion is present, unless an approved automatic sprinkler.

system is provided.

Wherever water supply of sufficient pressure is not avail-
able, two standard five extinguishers as specified in Order
5122 shall be provided on each floor in place of each
required interior standpipe.

Order 51415, Automatic Sprinklers.

A complete automatic sprinkler system, as specified in
Order 5123, shall be provided in every building of this clas-
sification, except office buildings not used for mercantile
purposes, where more than 50 persons are employed or
accommodated above the third story except as provided
below,

In every such building where more than 50 persons are
employed or accommodated above the second story, an auto-
matic sprinkler system shall be provided in the basement
and sub-hasements, except where there is no city water
supply.

An office building in which one or more of tha lower floors
is used for mercantile purposes, shali be classed as a mer-
cantile building, except that no sprinklers will be required
in such portions of the building as are used for offices only.

No sprinklers will be required in a building of fire-
resistive construction whose contents are not readily
combustible.

Order 5416, Fire Alarm.

A fire alaim system shall be provided in every factory or
workshop where more than 10 persons are employed above
the second story, except buildings which are provided with
a complete antomatic sprinkler system, and except fire-
resistive buildings whose contents are practically incom-
bustiible,

Order 5417. Floor Lead Signs,

In every factory, workshop, warehouse, or other building
where matetial is piled, notices of a permanent character
shall be painted or otherwise prominently displayed, stat-
ing the live load in pounds per square foot which the floor
is designed to carry. Such notices shall be placed in fuli
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 5118. Signs Indicating Number of Persons.

In all buildings of this classification where 50 or more
persons are accommodated on any floor above the second,
notices shall Lie prominently displayed stating the maximum
number of persons on cach floor for whom stalrways and
other exits have been provided according to Orders 5402
5406. Such notices shall be placed in full view, on each {loor.
Order 5119. No Smoking Signs,

Smoking shall not be permitted in retail establishments
where flammabl: materials arve handled or sold. Suitable
signs bearing the words “No Smoking” shall be erected in
all places where such hazard exists.
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Chapter 7
THEATERS AND ASSEMBLY HALLS

SECTiION 1. SCOPE AND CLASSIFICATION,
Order 5500. Theaters.

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

Order 3501, Assemibly Halls.

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

Note: IBvery assembly Lall which will aaconancile ol mere than (47

persong stall confort to the regulremonts of Chasoer o wovering fae-
ories, office and mercantile Lbuildings.

SECTION 2. CONSTRUCTION REQUIREMENTS,
Order 3502, Class of Construction.

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

‘i'\'\l\!l M CAPACIT

w | Withaut Stage

Type of Construction i

Fize-Tesistive oo.oono.. it No Limit

Ml 100
Ordinary { TH0
Frame. . oo i T80

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

(1) Not more than one stor\' in height without a bal-

cony, and with no basement except 2 heating and fuel room
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enclosed with four-hour fire-vesistive construction as speci-
fied in Orders 5105 and 5106, with all interior openings
protected as specified in Ovder 5109,

(2) Located at least 20 fect from any other building
or adjoining property line.

(8) Is not built in connection with a building uscd
for any other purpose.

(1) Is provided with foundation walls and piers of
masonry construction.

(5) Where motion picture boolhs are requived they
shall be enclosed with four-hour fire-resistive constraction.

Eaception: In places of worship a ful]l basemeont and » haleony secnting

not more than 30 persons may Le provided,

In any theater or assembly hall, baleonies which accon-
modate more than 100 persons shall be of fire-resistive
construction as specified in Order 5100.

Order 5503, Height Ahove Grade,

(1) Theaters. The height of the sills of the principal
entrance doors to any theater, as defined in Order 5300,
shall be not more than 18 inches abnve the ouiside grade
at that point. The floor level at the highest row of seats
on the main floor shall not be move than 6 feet alwve the
cutside grade at the main entrance; the focr level at the
lowest row of seats on the main floor shall be not more than
6 feet below, or above, the grade at the nearest exit,

(2) Assembiy Halls and Roof Gardens Above First
Story. Where assembly halls are provided above the first
story, the following limitaticns of occupaney, type of con-
struction and exit facilities shall apphi:

|
MAavimem Noo iIrizht Above

Ty pe of Construction nf tu:upuuls ‘ Grada
— W*ﬁ! e 1\
Firbnmistive . N Nutimit N LAmic®
Fire-HResistive, Mill, or Ordinary. .. . i e 2nd Story or 20 feer
Fire-Resistive, 3, or Ordinary . oo .. . .1 Jue Sed Stery or U5 fevt

* Ong smokepro® stair tower frnm tholevel of the uesemnbiby hall beading dieestly to the ex-

erior at street grade shalt be providoed for cvers 750 persons capae Lor fraction thereof. T lmw‘

Stairw, ava shall be at feast 44 inches wide and shall be in addition e other required soneway s in
toe building-

(3) An assembly hall may be placed in the basement
of a fire-resistive building if the capacity dnes not exceed
2500 persons or in a building of mill or ovdinary construc-
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tion if the capacity does not exceed 400 persons and the
floor level is mot more than T feet below the highest level

at any exit.

Order 5501, Exposure and Courts.

Every theater or assembly hall which accommodates
more than 600 persons shall have at least 3 walls abutting
on streets, alicys, 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 fromn the main entrance doors to the foyer
or auditorium shall be direct and unobstructed and of a

sinimurm width equal to the sum of the widths of the main
entrance dours. There shall be no copenings from other
oceupancies to such a covridor or passageway.

The width of every exit court shall he at least 6 feet
for an occupancy rot exceeding 500 persons, and shall be
inereased at the rate of one foot per cach 500 persons
additional. Fvery stch court shall Jead to a public thorough-
fare, either divectly, or through a passagcway of equal
width, not less than 8 feet high enclosed with unpierced
four-hour fire-resistive walls, ceiling and floor as specified
in Opders 5105 and 5106. The floor and ceiling shall be de-
signed for a iive load of not luss than 150 pounds per
square foot. N such court, or passageway shall be used for
storage or any oiher purpese whatsoever.

Order 5505. Separation From Other Occupancies,

Every theater and assembly hall shall be separated fr'om
anv other occupancy by an absolute occupancy separation
as vspeciﬁed in Order 5108, except that a special occupancy
separation as specified in Order 5108 may be used between
an assembly hall accommodating not moere 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.

Tor assembly halls of uniimited capacity located on upper
foors of fire-resistive buildings which are served by ele-
vators, the elevator openings may be permitted under the
requirements for special ceccupancy separation specified in

Ak fr o 1,
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Order 5108, buti otherwise, absolute occupancy scparation is
required.

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

Order 3306, Capacity,

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

No greater pwmber of peisons than the number thus
established shall be permitted in any theater or assembly
hall.

Use or Ocenpancy Basis of Capacity

Arenas and Field Houses (... 4 sq. L. por person. Use
seated arens only.
Assembly fTalls, with Stage. . __. 7 sy. ft. per person.
Banquet Halis _ . oo 10 sq. It. per person.
Churches {Auwditoriums) ..____ T sq. f1. per person.
Churches {Dining Reonis) o ... 10 sq. It per person.
Dance Halls _ . __ . ________ 13 sy, Tt. per person.

Dining Rovms

{ 10 =, 11, per person.
Gyrmmasiams

e e e — e 6 3q. 1T per person for
scated space.

15 sq. fi. per person for
unsecated space.

. T sq. ft. per person,
___________________ 6 sq. ft. per person for
scated space.

15 gq. ft. per person for
unseated space,
wm——.- T 8q, Tt. per person,

Lecture Halls
Lodage Halls

School Auditoriams ___ ..

Skating Liinks . ... ____... e 15 sq. ft. per person.

Theaters ... ... 7 sq. ft. per persoen.

Theater Lobbies _.. . ________ 7 sq. ft. per person.
Nate: The canaciiy of theate; s and theater lolbbies must be ¢combined

to determine the Lheater capacity.

Order 5507. Number 2nd 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 any exit is
bloeked, some other exit will still be available from every
part.
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Where more than 600 persons are accommodated there
shall be at least 3 exits, and where more than 1000 persons
are accommodated there shall be at least 1 exits.

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

Order 5508, Type of Exits,

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

All exits to grade from a higher or lower level shall be
stairways or appraoved ramps, In all theaters and in assem-
bly halls having a capacity of more than 100 persons, wheye
the exit rise Is not more than 3 feet approved ramps shal
e used. By approved ramp is meaut an incline located in-
side the building and having a slope of not more than one
foot of rise in 8 feet.

Stairway exits shall be interior stabways, or smoke-
proof towers as specified in OQuder 3117; except 1hat “B”
type fire escapes may be used as exits from balconies for
not more than one-half the requived exit width, if located
against blank walls,

Order 5309, Stairways.

Every stairway in a theater or asseribly hall, except
stairways frem the main floor to the first halcony, shall be
enclosed as specified in Orders 5117 and 5118, No closel or
open space shall be placed under any stairway, platform or
landing, .

Stairways and steps which have move than three risers
shall have handraiis on both sides,

Every stairway used by the public in a theater or assem-
bly hall, shall have a uniform rise of not morve than 714
inches and a uniform tread of not less than 10 inches,
measuring from tread to tread and from yiscr to riser. No
winders shall be used and there shall Le not Tess than 3 nor
more than 16 risers in any run.

Note: Sce Order 5116 for general stairway requircoments,
Order 5510, Exit Doorways and Doors,

Fvery required single exit doorway shall contain a stand-
ard exit door as speeified in Ovder 5115, Tor double loors,

= thadmy
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with o without mullions, the width of each door may Le
reduced to 2 feet 6 inches.

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

No rolling, stiding or revolving dooy shall he counted as
an exit firom any theater or assembly hall, nor shall any
such door be permitted where i would Lie iiable 1o be used
Ly the public as an exit.

Silly at all exit doorways shall be level and flush with
adjacent inside floors and ramps. Wiere 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 5311, Exit Lights,

In every theater and assembly hall, except church audi-
toriums, exit lights shall be provided immediately over all
exit doorways, and in such other places as may be neces-
sary to direct the cecupants to exit deovways and o a stieet,
allex o1 exit court. The installation of 2uch exit lights shall
comply in all respeets with the provisions of Section 134
of the Wisconsin Stale Electrical Code.

Every light over an exit deorway shall be a red illumi-
nated sign beayving the word EXAT or OUT in plain letters
not less than 3 inclhes in height.

All exit lights shall vremain lighted during cach occupancy
and until the occupants have left the buliding.

Order 3512, Widih of Lxits.

The total width of exils [rom every theater and assembly
hall, and from every part theveof, shall not be less than the
following: Buildings of fire-resistive construction, 326
inches per 100 pevsons. Duildings of ordinary construction,
40 inches per 100 persons. Buildings of frame construction,
44 inches per 100 peirsons.

In theaters, the width of the front entrance shail be not
less than 15 of the total required exit width,

Ovder 5513. Seating.

Al seats, chairs and benches shall be placed not less than
32 inches back 1o back measured horizontally, except that
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for grandstands and bleachers without back rests t.lns
dimension may be reduced to 21 inches. For bengles with-
out arms, grandstand and bleacher scais, the seating capac-
ity shall be established by allowing one sitting or seat to
each 18 inches of fength, _

All seats, chatrs and benches, exeept chairs in bu:fes or
loggias, shall Le securcly fastened to the floor; or if the
ficor is lovel, the seats or chalers may be fastened together
in groups of - or more. Loosc chiairs or seats shall not _be
used uniess o special permit 1s secured from the Industrial
Commission. ‘

There shall not be move than 12 seats in a row helween
aisles, nor more than 8 seals in a row which has an aisle on
one side only, exeept that for grandstands and hleachers
without back rests and with a railing along the front, these
figures may be duubled. N aisles will be vequired for such
grandslands oy hivcachers where the seats extcpd to the
floor or ground without & iailing along the front.

N seat heneh or platferm on which seats are placed
shall be more than 22 inches in Leight of riser. -

No seat beneh, o other platform oy fleor area on which
seats are placed, or the top seat of anyv bleachers shall be
neaver the coiling thaa 3 fect, noy neaver to the bottom of
any truss or givder thun 6 foot tinches.

The requivements of this order do not apply to restau-

rants, dining or dance halls,

Order 55311 Width of Aisles,

Aisles having scats on both sides shall not be less than
2 feet 10 inchos wide at the beginning and shall increase
in width toward the exits at the vate of 13 inch per foot of
run;: or the aisle may have a vniform width not less than
the average width of the foregoing calculation. No \.\'ail
aisle shall be less ihan 3 feet wide and no other straight
aiste shall be legs than 3 feet 6 inches wide. .

There shall be a cruss aisle leading to each required side
exit. Cross aistes shall not be less than 6 feet # inches back
to back of adjaceni rows of scats.
Order 5515. Lobbies ind Foyers,

The width of lobbics and foyers shall be determined oh
the same basis as required for exits in Order 5512, but shall

e Ol s,

bt

ey b

LTINS TAR A PR

THEATRES AND ASSEMBLY Hanns, CHarvER 7 137

in no casc be less than 5 feet wide, and shall be so designed
and apportioned as to prevent congestion and confusion,
Lobbics and foyers which scerve as means o egress shall be
at least equal in eombined width to the required width of
the stairways, passageways, aisles or exit doorways leading
to them.

Order 53516, Inclines and Aisle Steps.

To overcome any differcnce in level helween courts, cor-
ridors, lobbivs, pussageways ar alsles requived, or used, in
egress from a theater or an assembly hall, approved ramps
as specified in Orvder 5508 shali he employed where the dif-
ference in elevation dues not exceed 3 feot, except that this
requirement need not apply 16 balconies.

Steps in baleons aisles shall extend the full width of the
aigle and shall have a uniform rise and run as specified in
Order 5309, No handrails will be requived.

Order 5517, Obstruction,

All loblics, aisles, passagewavs and doorways shall he
kept free from fwimitare, deapes, display cauipment, mer-
chandise, vending machines and other obstructions, and no
person except an empdovee shall he allowed 1o stand in, or
oceupy, any of the alsles, passageways, corvidors 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 1ot encroach upon the requived clear width
of the exitz. Such waiting shall be vestricted to areas sepa-
rated from the vequired exit ways by fixed railings not less
than 42 inches high. In entrance lobbies only, the exit space
may be divided by railings not loss than 36 inches high set
up in the direction of travel in an approved manner for the
regulation of ingress and cgross.

A booth or counter for the sale of package merchandise
may be placed in the Iobly or fover of a theater where there
is sufficient exeess space so that the fronf of ithe booth or
counter can be located not less than 5 foot back of the line
marking the width of the lobby or fover required for exit
purposes.
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Order 3318, Mirvors and False Openings.

N mirror shall be placed in any part of & tl;;(-;ltel:‘m'
assembly hall used by the publie for exit purposcs, 111_clul(111.1g
lubbies, corridors, stairwiys, yvamps ob A0y ()thgr.exlt. 1;}(:11-
itv. Where a mirror is used in an awditerium, it shall brc:
pfaced fush with the wall and with the bottom at least 7
feet above auny floor, balcony, gallery or pi.nt.fni'm.

No false opening or decorative device giving the appoar-
low, where none exists, shall be placed

ance of a door or win 1 ;
it used by the pablic.

in any part ¢f a theater or assembly ha

Order 5519, Decorations,
abrie deeoralions Usged in theatcrs and asscembly halls
shall be flame proof.

Order 5320. Elevator and Vent Shafts.

Inclostures for clevator and vent shafis shall be of 1:'\\'_0'-
howr fire-resistive construction as speeified in _()!:(191' 5105
andd ail openings therein protected by ﬂl'té—]'éﬂ;h\'@ doors
or windows as specificd in Qvders 5109 and 5110,

Order 5321, Stage Separation.

In overy theater and as=ombly hall
completely separated from the auditm'iun.l by a ceniu
wall of four-hour fire-resistive construction as specitied in
Order 5108, except as follows: - . L

t1) In theaters and assembly Im!!:s having a cupacltf\-‘
not excecding 300 pevsons, the proseeniiin \\:all s];all e gf
fire-vesistive constructien as spechied in Quder

ihie stage shall he
prosceniuim

two-hour
3103, or betteor. i

(2) In theaters and :zssm_ﬂ.)]y halls an upm‘s.tagc:-o‘;
platform will be permitted without .the praseenium \\[a;]
separation from the auditoriun, 1)}‘0\'1(10(1 ihe_smge or 1)L}-l-
{orm is not more than 6 foct higher or wider than the
proseenium opening.

Order 3522, Proscenium Wall.

The proscenium wall shall exteud from an iucombustil'{le
foundation, or from the lowest fireprooi floor below tn‘o
stage floor, T the highest adioining 1‘(301'. e:\'c:t'31)t that wher2
a fomr-hour fire-resistive wall 1s required it shall extend at
least 2 feet above the highest adjoining roof.
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There shall be not more than two openings in the pro-
scenium wall below the level of the auditorium floor, amd
not more than twoe openings other than the proscenium
opening, in the proscenium wall above the lovel of the audi-
torium {loor, except that in addition to the above openings
there may Le one opening to provide access through the
proseenium wall Lo the vrchestra pit,

Lach such vpening shall not exceed 21 square feet in arca
and shall be protected by a fire-resistive duor as spocified
in Ovder 5104, or equal.

Order 2523, P'roscenium Curtain,

Where a proscentum wall is required for the soporation
of a stage from an auditorium, the proscenium opening il
more than 60 feet in width shall be provided with a rigid
metal curtain conforming o the vegnulations contained in
Appendix P of the Building Code vecommendrd by the
National Board of Underwriters, Fifth Tdition, Devised
weprint, 1931 For a proscenium opening 60 feet o less in
width, a rigid metal curtain or a curtain of asbestes con-
forming to the following specifications, or of egnivalent
approved construction, shall be wsed.

Ashustos curtains shall be substantinllv woven of axbostos
fiber not less than 93 per cent pure, and shall welgh not
less than 214 pounds per square yvard. There shall b ineor-
porated into the yarn beforve weaving, cithor niciel metal,
nickle, brass or other metal or alloy, having net less
strength than these metals at temperatures up to 1700 de-
grees Fahrvenheit and no lvss resistance to corrosion at
ordinary temperatnres. All seams shall Le vertical. shall Le
lapped not less than one mch and shall he sewed in two
rows with not less than §'; inch pure asbestos twine, At the
top and bettem of the cartain a 214 ineh (or Inrger) sleel
pipe shall be placed and shall be sceurely fastened in, and
covered by, the curtain. The curtain shall overiap the pro-
scenium wall not less than 12 inches at each side zud at the
top, and shall be guided at cach side by metainc loops or
rings sliding on a 33 inch steel cable or No. ¢ .S, standard
guage wire,

In addition to any decoration, the curtain shall be painted
on both sides with a mineral paint having a silicate of soda
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binder, which will completely fill the cloth. Filler paint
shall have uot less than 4 parls of casein in cach 10 parts
of silicate of soda. The paint shall he well Lrushed into the
cloth o that no lght or smolie can come through.

For curtains of any lvpe, the connections between cutr-
tain aud wall shall be made as nearly smaoke-prool as pos-
sible. Smoke grooves or poclkets shall be of structural stecl
shapes and plates not less than 14 inch thick. These
grooves or pockets shall be not loss than 11 inches deep and
& inchos wide and shali be set back {rom the face of the
arch at least 6 inches, They shall avtend [rom the stage
figor to a point 3 feet above the top of the raised curtain,
and shall be sceurely helted to the proscenium wall.

Provision shall be made to preveni thie eartain from leav-
ing or binding on the guides under any condilions. 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 prosceniuvm opening. No part of
a curtain, nor any of the curtain guides, or equipment, shall
Le supported by, or faslencd to, any combustible material.

The hoisting apparatus for the curtain shall be designed
with a fuctor of safety of 3 or more,

Bosides the regular operating mechanism, there shall bhe
an emergency device which will altow the curtain to drop
by gravity. The device shall be so avinnged that it can be
casily operated by hand from cach side of the stage and
from the fly galleries, and alse that its operation will be
controlled by 135 degree fusible links, or other approved
heat release devices, placed on cach side of the stage, and
when thus operated the curtain shall descend af its no®mal
rate of speed.

The curtain and its operating mechanism shall be so de-
signed and constructad at all points, whether specifically
mentioned or not, as to form an eflicient and reliable bar-
rier against five 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.

———
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Order 5524, Automatic Smoke Qutlel.

Where a fireproof proscenium curtain is required, or
pron_’irled_. the stage shall he provided with one or more auto-
matic smoke oullcets, coustructed of metal or other incom-
bv._ls[iblr: material, placed near the center and above the
highest part of the stage, and having a combined area equal
to 129L ez than 8 per cent of the area of the stage ilcor.
Vertical louver openings shall be placed not less than 3 feet
ahove the root and shall be not less than twice the area ef
the shaft. The smoke cutlet shall be designed and con-
structed s0 as to open by gravity, and so as to effectively
avercome the effects of neglect, rust, divt, frost, snow, heat,
twisting, or warping of the frame work. The louvers, or
dampers i_n the openings shall be held closed by cotton or
hemp cords running to the stage floor elose to each stage
door. Fusible inks, or other approved heat release devices
shall be inserted in each cord near the outlels, ’

Order 5525, Stage Vestibuies,

All eptrances to the stage shall be vestibuied in such man-
ner 4s fo 1)1_'0t0ct the curlain, seenory, and auditorium from
drafis of air.

Order 3526, Foollizht Trough,
- The foqtlight trough shall e made of, or lined with
incombustible material. ’

Order 5527, Fireproof Puint,

All stage SCOnOTY, properties, curtains, and decorations
made of combustitle watevial, and all woodwork in or about
the stage, shall be efectively flame-proofed.

Order 5523, Sfage Accessory Rooms.

All dressing rooms. property rooms, and other storage
or workrooms shall be built of incombustible material
throughout, and shall be scparaied from the stage by a
special oceupanecy separation as specified in Order 5108.

No dressing room ov emploves’ room shall be placed more
than one story below the grade line, and no dressing room
shitll be placed above or below the auvditorium unless sepa-
rated therefrom hy a speeial ocenpancy separation as spe(;i-
fied in Order 5108.



142  THEATRES AND ASSEMBLY HALLS. CHAPTER 7
Order 5529. Boiler and Furnace Rooms.

Every boiler or furnace room, including breeching and
fuel room, shall be enclosed with a speeial ocgupancy sepa-
yation as specificd in Order 5108, excepl that in the case of
an assembly hall accommodating not more than 300 persons
an ordinavy occupancy separation as specified in Ordevr
5108 may be used.

Gas fired appliances used for heating watcer shall be
located in a boiler or furnace room. -

Order 5530. Lights and Lighting.

Electric lights shall be uszd for lighting where electric
current is available. No oil lamps or other open lights shall
be used in or about any stage containing scenery.

No gas lighting of any kind shall be used on any stage
containing scenery, nor in any property room, storage room,
scene dock, or fly gallery, except in Incalities wherve elec-
tricity is not available.

In all theaters and assembly hails, 21t stairways, passage-
wayvs, and exit doors shall be properly lighted and sh_all
remain lighted throughout every performance or entertain-
ment and until the audience bas teft the Laiiding.

Order 5532, Sanitary Eguipment.

1. Toilets and Urinals. Separate toilet rooms in connec-
tion with the auditorium shall be provided for males and
females. One water-closet shall be instalied for each 200
females or fraction, and one water-closet and one uriral
for each 300 males or fraction, assuming the audience to l?e
equally divided between males and females; except that in
dance halls there shail be provided oue water-closet for each
100 females or fraction, one watev-closet for each 300 males
or fraction and one urinal for cach 150 males or fraction.

Where stimnlating drinks. such as beev, wines and other
aleoholic beverages, are served for comsumption on the
preﬁlises, there shail be provided one water-closet for every
10 females, or fraction, one water-closet for every 150
males, or fraction, and one urinal faor every 30 males, or
fraction; except that wheve the capacity in such places ex-
ceeds 300 persons, the ratio of the number of fixtures to
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the number of persons accommodated in excess of $00 nead
be only one-half of the above.

Tliere shall be separate water-closets provided for males
and females in connection with the stage of every theater
and assembly hall which is equipped for the showing of
stage productions.

In theaters where motion picture machines ave run con-
tinuously for a period of more than 2 hours without at least
10 minutes intcrmission for the motion picture machine
operator for each 2 hour period, toilets shall Le provided in
direct connection with the motion picture booth.

For general toilet room requirements sec Orders 5259
to 5264, inclusive.

2. Drinking Water. Sepavate drinking fountains of a
type approved by the State Doard ot Health shall be pro-
vided for the stage and auditovium where water supply is
available. Drinking fountains shall not be placed in totlet
rooms.

. 3. Washing Facilities. Washbowls shail be provided in
connection with toilet rooms, one for every two ciosets and
urinals, or fraction.

Order 5533, Standpipes.

Where proper water supply is avaiiable, at least one first
aid standpipe, as specificd in Ovrder 5121, shall he provided
on the stage of every thealer und assembly hall where a
fire curtain is required. Fach hose shall be not move than
75 feet long, and where such hose will not veach every pait
of the stage section additional hose connectionz and hose,
or additional standpipes, shall he provided.

Order 5334, Fire Extinguishers,

Standard fire extinguishers of an appropriate type as
specified in OQvder 5122 shall Lo provided for all theaters
and assembly halls as follows:

Two on stage, if scenery is usea.

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 scction.

Extinguishers shall Lbe wreperly exposed to view and
always accessible.



144 TUEATRES AND ASSEMBLY HaALLS, CHAPTER 7

Order 5535. Autematie Sprinklers.

In every theater and assembly hall where a proscenium
curtain is rvequired, approved awtomatic sprinklers, as spe-
cified in Order 5123, shall be provided under the stage,
under the stage roof, and in the dressing rooms, but not in
the automatic smoke outlet.

Order 3540. Motion Picture Machine Booths, General.

Every motion picture machine using nitro-cellulose film,
together with all auxiliary and associated equipment, shall
he enclosed in a booth so arranged as to permit the oper-
ator to wallkk frcely on either side and in bhack of the
machine, Al least 48 square feet in area shall be provided
for one machine, and 24 square feet additional for each
tachine over one. The ceiling height shall be not less than
7 feet.

Order 5511. Construction of Booth,

The floor of each motion picture booth shall be con-
structed of masonry or reinforeed concrete, or shall be cov-
ered with not less than 2 inches of fire-resisiive material.
The walls and ceiling shall be not less than two-hour five-
resistive consiruction as speecified in Ovder 5105.

Order 5542, Doors,

The door to the boolh shall be not larger than necessary
forr the safe and proper use and maintenance of the booth
and eguipment, but in no case shall its dimensions he
smaller than 2 feut by 5 feet or larger than 3 feet by 7 fect.
The top of the door shall be not less than 12 inches below
the ceiling of the bhooth.

The door shall be a tight-fitting self-closing fire door as
specified in Order 5109, shall open outwardly, and shall not
be equipped with any latch.

Order 5513. Openings.

Two openings for each motion picture machine may be
provided. The one for the operator’s view shall not be
larger than 200 squave inches and the one for projection
not larger than 320 square inches. Whevre separate stereop-
ticon. apot, or fleodlight machines are installed, not more
than one opening shall be provided for each such machine
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for both the operator's view and the projection of light.
All such openings shall be as sinall as practicable,

Fach opening shall be provided with an approved gravity
shutter set into guides not less than one inch at sides and
bottom, and overlapping the top of the opening by at ieast
one inch when closed. Shutters shail be not less than No.
10 U.S. Standard gauge irvon or equivalent, arranged to
meve frecly in guides of like material and thickness bolted
to the wall. Each shutter shall be suspended Ly a cord, and
shall e so arranged that closing is by gravity action. A
fusible link shall be provided in the cord over each shutter.
A link shall also be provided overr each magazine, which
on operating will close all shutters. A manual release shall
be provided near each exit door by which all shutters ean
he closed simultaneously. Shutters shall not be blocked
open nor held epen in any manner except by the harness of
cords and links as herein described.

Order 5544, Venltilation of Booths.

Every booth or room housing projection, sound or any
vther cquipment which vitiates good air conditions or rve-
quires the attention of an attendant shall be ventilated as
required by Ovder 5343 of the Heating, Ventilation and Air
Conditioning Code issued by the Industrial Commission.
Fresh air intakes in booth walls, except for outside air,
shall not exeeed 72 square inches in area, nor be more than
3 inches above the floor. They shall be equipped with auto-
matic shutters as described for projection openings.

Order 5515, Relief Outlets,

Every booth or room housing projection, sound or other
equipmen! which constitutes a fire, smoke, explosion or
fuming hazard shall be equipped with one or more gravity
cutlets extending upward from the ceiling through the roof.
The net arvea of such gravity relief outlets shall be equal to
one per cent of the room or booth floor area, bhut not less
than 12 iuches in diameter. Such outlets shall be con-
siructed as sheet metal ducts having double walls with 14
inche air space between, or better construction. Where a
relief outlet passes through, or is within 18 inches of any
combustible construction, or passes through any other occu-
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pancy, approved masonry flues as specified for chimneys,
Order 5210, shall be used. The veliel outlets shall be
equipped, at the booth or rocm outlets, with a gravity
shuttoer which will open automaticaliy under excessive heat
conditions. The antomatic shutter shall normaily be tighily
closed where mechanical exhaust ventilation is required In
the same room.

Ovder 53516. Electric Wiring,

All lights and electric wiring, also motors, arc lamps,
vheostats, and associated eleetrical equipment shall conforra
in type and arrangement to the requirements of the Wis-
consin State Electrical Code.

Order 5547. Motion Picture Machine,

Every projection machine shall be gecuraly fastened to
the floor, and together with sound head aud other associ-
ated equipment, shall be of safe design. No part of the ilm
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 Le placed in front of the
condenser, arranged so as to he closed except when held
open by the operator, or by seme nechianical device which
will assure immediate closure when operation of the
machine is stopped. :

Order 5348. Fire Protection in Booth; Care and tise of Film,

All shelves, furniture and fixtures shall be incambustible.
o combustible material shall be permitied to be within
such booth, except films and film cement not exceeding one
pint. Smoking is prohibited. Heating equipment in booths
shall be limited to steam, warm air. hot water ov elegtrie
convection heaters with low surface tomperature eloments.
Badiators shall be protected by 14 inch mesh screcn with
the top sloped at least 45 degrees to the hovizontal.

Filins not in process of rewinding, examination or pro-
jection shall be kept in metal containers. Up to 40 pounds
of fiim mav 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 quantity of film in any booth shall not execeed
125 pounds.
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lewinding in the projection booth is prohibited unless
done in an approved enclosed type rewind machine. An
approved can with scif-closing hinged cover shall be pro-
vided tor scrap film.

Up to 125 pounds of film in addition to that permitted
in a projection booth, may be kept in containers as speciiied
above, providing this excess is in a rewind room of not less
than 80 square feet area, and of the construction specified
in Grders 5541 and 5512. Such room shall have a vent of
at least 30 square inches arca extending upward to the out-
side of the building, with a clearance 10 combustible mate-
rial conforming to Order 5545, Furniture and heating shall
be as for the projection booth, and smoking is prohibited.

Note: In the foregoing order the weight of a 1002 foot roil of 35
mitlimeter film is assumed as § pounds.

Order 5519, Portable Booths.

Every portable booth used to confine the fire hazards of
a motion pieturc machine shall be of approved design con-
forming to the requirements for permanent booths.

Every booth used for more than 3 consecutive perform-
ances in one location will be considered a permanent booth.

Order 5530. Maintenance,.
All theaters and assembly halls, and all paris thereof
shall be kept clean, sanitary and in good repair.
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Chapter 3

SCHOOLS AND OTHER PLACES OF INSTRUCTION
Order 5600. Scope.

The requirements of this chapter, Orders 5600 to 5619,
inclusive, shall apply to all public, parochial and privaie
schools, universities, colleges, academies, seminaries, libra-
ries, museums and art galleries; including all buildings or
parts of buildings used for the purpose of acquiring
knowledge,

Ozrder 5601, Maximum Height.

No building which accommudales pupils below senior or
junior high school grades shall Le more than 3 stories high,
nor shall the topmest floor level be more than 35 fect above
the grade at any oulside exit door.

No building which is used as a senior ov junior high
school shall be more than 1 stories hich, nor shall the top-
most foor level be more than 18 feet above the grade at
any cutside exit Joor,

Order 5602, Cluss of Construction.

Every building not more than one story in height may
be of firame consivuction as specified in Order 5103,

Every building whizh is more than one story, but not
movre ithan two stories in height, shall be of ordinary con-
struction as speciticd in Order 3102, or better, except as
provided in Ovder 5603,

Every building which is more than 2 stories in height
shall be of fire-resistive construction as specified in Ovder
5100, except that i a 3 stovy building ordinary construe-
tion, ag specified in Ovder 5102, may be used above the third
fioor level,

Order 5G03. First Floor Fire-Resistive,

In all 2 story buildings having more than 4 class, study,
or recitation rooms-of ovdinary size (750 square feet in
arez) on any floor, the first {loor shall be of at least two-
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hour fire-resistive eonstruction as specified in Order 5106
unless all of the stairways and corvidors throughout the
building, including stairs, walls, ceilings and floors, are of
at least two-hour fire-resistive constiruction as specified in
Orders 5104 to 5107 inchusive. In all other 2 story build-
ings, the bascment cciling shall be of one-hour fire-resistive
construction as specified in Order 5106, or better.

Order 5601. Subdivisions and Fire Stops,

Every huailding of this classification which is built in
conneciion with a builling of a lower grade of construe-
tion shall be scparated from such other building by walls
of four-hour fire-resistive construction as speeified in Order
5105, and all communicating openings shall be protected by
fire-vesistive doors as specified in Order 5109 or equal. If
such openings are used as a moeans of egress, they shall be
kept normadly open during the occupancy of the building.

Order 5605. Exposure and Courts.

Nou wall containing windows which light a class, study,
recitation or reading room shall be less than 30 feet away
from any oprosite building, structure or lot line, or oppo-
gite court wall; except that the distance Trom such opposite
court wall may be reduced to not less than 20 feet provided
light rays at an angle of 39 degrees are not thereby ob-
structed from entering the entire upper half of any such
window.

Order 5606. Number, Location and Type of Exits,

The number and locatlion of exits shall be such that, in
case any oxit or passageway is blocked at any point, some
other exit will still be accessible through public passage-
ways, from every room used by the public or by the oc-
cupants generally. Toxcept that in a high school, university,
coliege, libravy or muscum building, not more than 2 class
rooms of ordinary size (750 square fect) may be nlaced
between an exit and the end of the building, provided that
the exit dvors from such class rooms are not more than 10
feet beyond the exit. In a one-room building, only one exit
wiil be required.

In buildings of more than one story there shall be at
least 2 stairway exits, each leading directly out of doors.
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The remaining exits shall Le cither such stairways or hori-
zontal exits as specified in Order 5119. Where such stair-
ways lead to the basement they shali be enclosed below the
first floor as specified in Order 5118,

In buildings of more than 2 storics all stairways shall be
enclosed as specificd in Orders 5117-5118.

Fire escapes may only be uscd as exits from the tem-
porary end of incomplete op unit type buildings, as approved
m writing by the Industrial Commission. Such five escapes
shail be of the “B” type where move than 100 persons can
be accominodaied above the first lloor.

Handraiis shall be provided on both sides of all exit stairs
used by pupils.

Closets shall not be placed below stairways or stairway
landings.

Grder 5607, Total Width of Exits,

The total width of exits from any floor shall be not less
than the following rates, Lased on the total capacity of
such floor and of the floors above:

Fire-resistive buildings, 30 inches per 100 persons.

Ordinary or frame huildings, 10 Dnchies por 100 persons.

Where permitted under Order 5606, standard five cscapes
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 lixed scats in rooms where such are
uzed, or by the number of persons which may be aceom-
modated. (Sce Order 5611) The capacity of a libvary,
museum, ov art gallevy shall be established on the basis of
100 square feet of total focy avea of the building, exclusive
of stairwayvs and elevators, to each person, except that for
library reading rocms this avca shall be reduced to 20 square
feet per person for the space so occupied.

Order 5608, Exit Doors.

Exit doors shall comply with the requirements of Order
5115, except that in clementary schools the width may be
reditced to § feet. The aggregate width of exit doors shall
be as required in Order 5607. No single door or leaf of a
double door shall be more than 42 inches wide.
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Order 5609, Passigeways,

Corridors and passagewayvs shall Le e designed as to
prevent congestion and confusion and shall be provided
with windows and artiticial light so as to maintain a light
intensity throughout of not less than 2.5 foot candles at
the {loor line whenever the huilding is cecupied.

The minimum unobstructed width of corridors and pas-
sageways which are used by the public or by the occupants
generally, shill be determined in the same manner as speci-
fied for staivways in Order 5607, but in no case shull this
width be less than 4 feet, Corridors and passageways serv-
ing as a means of egress shall be at least equal in combined
width to the required width of the stalrways or passageways
leading to them.

Order 3610. Access to Atlic and Roof.

Every building more than one story in height shall have
permanent means of access to the yoof and attic space from
inside (he building., Where a sonitle openivge is provided,
the opening shall he not less than 20 x 30 inches, with a
permanent enclosure for a staivway or ladder leading
thereto.

Order 5611. Floor Space and Height of Ceiline,

All elass and recitation rooms shall have o minimum floor
space of 18 square feet per pevson., lovoms used only for
study purposes shall have a mininmum floor space of 15
square feet per person.

All rooms used for educationai purnpozes shiall be not less
than 12 feet high in the clear. Toilet vooms, service rooms,
store rooms and similar spaces shall be not less than 8 feet
high in the clear.

Note: The following are recomrmend.d by tue Depnrtiment of Public
Instruction;

(F) A standard class room should Le fro:3 22 Teet to 23 feet in
width and from 31 feet 1o 33 feet In lengiln

£2) Although the minimum space botwern the first window and the
[ront bLlackboard is requited to be 4 fect, 2 0 foot sPiles s recom-
mended. This space should be feoft entireiy Wblapik,

(3) Blackboards shouid be rot less than 24 inches ahove the foor
for even the amallest childron; 20 to 24 inghes Is reeommoended for front
blackboards, Blackboards should nol be higher than 48 inchest 42 inches
is recommended,
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(4} Ample hulletin benrd space the full width of tlie blackboards
shauld be provided in all roams and espeoially in the kindergarvten and
primary reoms. This iz in addition to tack bowrds over the hlizckboards,

Naie on Windows: For window requirements see the School Ligi:ting

ode fssued by the Industrial Commission.

Order 5612. Basement IDooms,

No class, recitation, study, laboratory, domestic science
or library room shall have its floor more than 2 feat helow
the adjoining grade. Industrial arts rooms, shops, toilet
rooms and other rooms used by pupils (not including play
rooms) shall have floors not more than 4 fect below grade.
The walls and floor where exposeid 1o soil shall be water-
proof and damp-proof.

Order 5613, Assembly RRooms.

A room which seats, or which can accommodate, 100 or
more persons shall conform to the requirements of Chapter
7 (Theaters and Aszcmbly Halls) of thig code except that
the minimum width of any exit doorway used exclusively
by elementary schosl children may be 3 foet; Lut in any
case the aggregate width of such doorways shall be in
accordance with Chapler 7.

Order 5611, Seats, Desks and Aisles,

Seate. chairs and desks in class, recitation, ot study rooms
seating more than 30 persons shall bo securely fastened to
the floor; or scats shail be fastencd together in grovps of 4
or more, or in groups of 2 scats and 2 desks. Except that
this requirement shall not apply to desks and chairs usc:;d
by teachers, or to chalrs, tables and equipment used in
kindergarten rooms.

Class, reeitation and study rooms shall have aisles plong
all walls.

In elementary school rooms, the intermedizte aisles shall
he not Jess than 1% inches and the wall aisles not less than
30 inches in width,

In high school rooms, and in all other class, recitation

and stadv rooms, the intermediate aisles shall be not Ies:s'

than ©0 inches and wall aisles not less than 30 inches
in width.

e

PLACES OF INSTRUCTION. CHAPTER 8 153

Where rooims are uscd for assembly purposes, seats and
aisles shall conform to the requirements of Orders 5513--
5317 of this code.

Grder 5615. Heating Plants,

In every building more than one story in height, all heat-
ing plants and fuel rooms shall be enclosed with not less
than four-hour fire-resistive construction as specified in
Orders 5105 and 5106. All openings shall be protected with
self-closing fire-resistive doors as specificd in Order 5109,

In cne story buildings all heating piants and fuel rooms
shall be enclosed with not less than two-hour fire-resisiive
construction as specified in Orders 5105 and 5106, except
that this requirement shall not apply to buildings where
jacketed stoves or school room heaters are permitted. All
openings shall be protected by self-closing fArc-resistive
doors as specified in Qrder 5109.

Order 3616, Sanitary Equipment,

1. Toilets. School buildings shall have the following toilet
equipment: )

{a) In high schools, one water-closet for every 30
females or fraction,

Cne water-closet for every 60 males or fraction and
onc urinal for every 30 males or fraction.

() In junior high and elemeniary schoels, one water-
closei for every 25 females or fraction, one water-closet
for every 50 males or fraction and one urinal for every 25
males or fraction.

2. Drinking Water, One drinking founiain shall be in-
stzllod in each story and basement, for each 6000 sguare
feet of floor area, or fraction, Drinking fountains shall not
be installed in teilet rooms.

3. Washing Facilities. Lavatories shall be provided in
connection with toilet rooms in the ratio of one lavatory
for every two toilet fixtures (closets and urinals).

4. Cloakroonis 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, lockers, or cloakrooms, constructed and arranged in
a manner to insure and facilitate the ventilation and sanita-
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tion of contents. Ventilation shall conform to the provisions
of Order 5847 of the Heating, Ventilation and Air Condi-
tioning Code.

Kote: This prohibits the use of corriders, vestibules, cte., for CF‘)'HK{;
room purpuoses, unless venthlated lockers are provided, Open houoks &n
hangers will not be approved,

X ilati " i ntilati In

Note on Heating and Ventilatioa: For heating and v_cnu‘l.xtn._m'
sctivesis, Hbraries, ote, seo the ileating Ventilution and Air L?t\dltlﬂn—
ing Code issued by the lndustrial Cotnniscion, which code applies 10 ail
public huildings and places of crployment,

Order 5617, Artificial Lighting,

LEach class, study or recitation room of standard size (31
ta 33 feet tong by 22 to 23 fect wide) shall he equipped with
at lcast § artificial lighting nnits symmetrically spaced.

Where electrie service is available at leasi one cireuit of
15 amperes capacity (see Wisconsin State Electrical Code)
shall Be supplied to each standard room.

Note: Fur geaeral requiremeants which apsly to the natural and arti-
acial Lghting of scuools see the Schuol Lighting Code issued by the
Industrial Commigsion.

Order 5618, Fire Extinguishers.

In every building, standard five extinguishers, as speci-
ied in Order 5122, shall be provided in the proportion of
one extinguisher to cach 2300 square feet, or fraction, of
wor avea, but there shall be at least one fire extinguisher
on cach iloor including basement. In addition to the fire
extinguishers for general protection there shall be at Jeast
ene extinguisher of apprepriate typa and size in each ]:3_.b-
oratory, shop or other vocational room. Every fire extin-
cuisher shalt be pr minenlly exposed to view and always
aceessible,

Crder 5619, Fire Alarms.

Lvery building two stories or more in height shall be
provided with a proper alarm or gongs which can be op-
erated from any story, ineluding basement, and can .be
heard {hroughout the building, with the operating device
prominently located and d:stinetly marked. Such alarm
svstem shall be tested at least once a week.

T

HOTELS AND PLACES oF DETENTION. CHAPTER 9 155

Chapter 9

APARTMENT BUILDINGS, HOTELS AND PLACES
OF DETENTION

Crder 53700. Scope,

The requirements of this chapter shail apply to all apart-
ment buildings, rooming houscs, hotels, dormitories, con-
vents, hospitals, asylums, jails and other places of abode
or detention.

Ey Place of Abode is meant a huilding, or part of a huild-
lug, such &s an apartment building, rooming house, hotel,
dormitory, convent, hospital, as follows:

(1} Occupied as the vesidence of 3 or more families
living indepondently, or occupied by 2 such familics and
also used for business purposes, or

(2) Occupied for sleeping or lodging purposes by 3 or
mare persons not members of the same family.

By Place of Detention is meant a huilding, or part of &
building, uzed as a place of aboede and wherein persons are
Toreibiy confined, such as asvlums and jails,

Nute: The attorney general has ruied that all persons commiited to
an insane asyvivw by court order coms within the meaning of the words
“fare.bly contined”. Also that the words “foreibly confined” apply to all
persons coniined without their cunsent.

Qrder 3701, Class of Construction,
All places of abode which are more than 3 stories in

hoight shall be of fire-vesistive construction as specified in
Order 5100.

All 3 story places of abode, other than hospitals and
places of detention, shall be at least of ordinary construc-
tion as specified in Order 5102, except that a 3 story apart-
ment building which will accommodate not more than one
family on each floor and a 3 story hotel or rooming house
which will accommodate not more than 6 persons on each
floor may be of frame construction as specified in Order
5103, except as provided in Order 53702,
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All places of detention and all hospitals of o o:.‘ﬂmm“e
storics shall be of fire-resistive construction as specified in
Order 5100.

Order 5702, First Floor Fire-Resistive.

In 3 story buiidings, except those having not more than
one family on each floor, the first oor and its support§ shall
be of not Jess than ihree-hour fire-resisiive construction as
specificd in Order 3106; exeept that in a 3 story &parh_nfmt
house which will accommodate not more than 4 families,
or a 3 story hotel or rooming house whicth vill neemmmodate
not more than 30 persons, above the first story, the .ba'se~
ment ceiling shall be of not less than ohc-hour fire-resistive
construction as specified in Order 5106 or shali be protected
by automatic sprinklers as specified in Order 51235, Spaces
between foor ioists, helow cr above stud partitions where
the studs extend through one or mov: stoiies, sball be
fire-stopped.

Order 5703. Garage and Business Separation.

In every building in which a lower stony is used for
gavage purposes, the ceiling over the garage shall bc_ of un-
pierced four-hour fire-resistive constiiction as specified in
Order 5106. Stairways from garages leading to the upper
stories shall be separated from the garage area with walls
of four-hour fire-resistive construction as specified i.n Order
5105, with openings protected as specified for special occu-
pancy separation, Order 5108 (Z}.

In 2 building more than 2 stories in hoight where the
lower story is used fer business purposes, other than the
hazards listed in Chapter 10 of this code, the ceiling over
the lower story shall be of not less than one-hour fire-
resistive construction as specified in Ovder 5106.

Order 5704. Corridor and Dividing Purtiliens.

All 3 story places of abode which have more than one
apartment or 8 rooms on any f{loor, shall have the public
passageways enclosed with partiticis of not less than onﬁ-
hour fire-resistive construction as specified in Order 5105.
1f there is more than cne apariment on any floor, such
apartments shall be separated by such partitions. If there
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are more than & rooms on any floor, they shall be di-
vided by such partitions into groups of not more than 8
irooms each.

Doors in such corridor partitions may be solid slab doors,
144 inches ina 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
consiruction as specified in Order 51035, except that when
the building is permitted to be of ordinary construc-
tion, the court walls may he of one-hour fire-resistive
construction.

Order 5706, Yards.

Behind every apartment house, the vear of which does
not abut on an alley or street, there shall be a yard across
the entire width of the lot, open and unobstructed from the
ground to the sky. The width of the yard behind a 2 story
building shall be either:

{1) At least 5 feet of unobstructed width; or

(2} At least 10 feet from the rear lot line to the build-
ing line, of which at least 3 feet shall be unohstructed, and
the remainder may be occupied by an open (or screened)
porch.

For apartment houses of more than 2 stories, the un-
obstructed width of the entire yvard shall be increased one
foot for each additional story, except in the case of
corner lots.

No apartment house shall be placed behind any other
building unless there is at least 50 feet between the
huildings.

Order 5707. Number, Location and Type of Exits.

There shall be at least 2 exits accessible from each room
or apartment by means of stairways, ramps or horizontal
exits. The number and location of such exits shall be such
that in case any cxit or passageway is bloeked at any point,
some other exit will still be accessible through publie pas-
sageways from every room or apartment, except that in fire
resistive buildings a total area of not more than 1200 square
feet may be placed between an exit and the end of the
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building, #nd except in 2 story puildings where there are
not more than 2 apartments on the second floor, one exit
may be through ihe adjoining apartment provided a con-
necting door containing a glass panel is provided in the
partition separaling the 2 apariments. The lock or locks
on stch deors shall be of a type which ean be unlocked from
cither side without the use of a key.

Exits shail be distributed so that the entrance to each
yoom or apaiiment will he not more than 50 feet distant
from an exit. measuring along public passageways, ifin a
building of uon-fire-resistive construction, or 75 feet in a
fire-resistive buiiding.

At least one-haif of the vequired exits, in buildings of
more than one story, shall be stairways as specified in Order
5116, The remaining exits shall be either stairways, or
horizontal exits: or fire escapes may be used as exits from
floors which are not more than 40 feet above grade if they
are placed against blank walls. Lvery Luilding which ace-
commodates more than one family, or 8 persons, above the
second story shall have at least 2 stairways.

Apartment huildings 3 stories or less in height whose
floors and supperting members are of not less than two-
hour fire-resistive consteuction, as specified in Order 5106,
and which have & plan so grranged that not more than 2
gccupancies on any fioor make use of a common stairway,
may be constructed with one commaon stairway as a single
exit, provided the walls between ocecupancies and those en-
closing the stuirway ave of two-hour five-resistive construc-
tion as specified in Order 5105, In this case the stairways
must be of not less than two-hour fire-resistive construe-
tion, must lead divectly to the outside and have all interiov
openings protected hy approved fire-resistive doors as

specified in Ordszy 5109,

Order 5708, Agpresate Width of Exits,

The aggregate width of exits shall be as provided for in
Order 5404,
Order 57069, Exit Doors.

Fxit doors shall be as specified in Order 5115; excepl
that a door which is used by not more than 6 families, or
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4u persons, shall be not less than 8 feet wide and shall not
be required to open outward.

Ovder 5710. Passageways,

Every public pussageway leading from an exit shall be
at lu_ast as wide as the required width of such exit. Every
pl}bh(: passageway leading to an exit shall be at least 3 feet
wide. The vequired swidth shall be kept clear and unob-
structed at all times,

Ovder 5711, Lighting of Exits.

. Ig every building which accommodates more than 4
families, or 30 persong, and In every bullding which accora-
modates transients, the public passageways and stairways
and exit doors shall be illuminated from one hour after sun-
set to one hour before sunrise. This illumiration shail in-
clude lights at all intersections of passageways, at all exits,
a‘nd at the head, foot and landing of every stairway. The
lights at emergency exit doors shall be red lights and shall
be accompanied by a sign beaving the words “exit” or “out”
in plain letters. ’

Order 3712, Enclosure of Stairways and Shafts,

1. In 3 story buildings all stairways shall be enclosed
as provided in Orders 5117 or 5118, with one-hour fire-
resisiive partitions, as specified in Order 51035, or better,
unless the huilding is cither of fire-resistive construction
or equipped throughout with automatic sprinklers. The
doors mayv be omitted in the stories above the bassment in
one stairway enclosure. In all 3 story buildings accommo-
dating more than 2 families, or 15 persons, above the Arst
story, all basement stairwayvs shall be enclosed with two-
hiour fire-resistive partitions as specified in Order 5105.

In buildings more than 3 stories in height, all stairways
shall be enclosed with two-hour fire-resistive partitions, as
specified in Order 5105; except that one stairway may be
unenclosed in the first and second stories, provided such
stairway dees not lead to the basement.

In all buildings more than 2 stories in height in which
the first story is used for business purposes, at least one
stairway shall be enclosed in the first story with an un-
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pierced wall of two-hour fire-resistive construction, as speci-
fied in Order 5105, and such stairway shall not connect with
the basement,.

2. Every elevator shaftway, dumbwaiter shaftway,
clothes chute, waste paper chiute, pipe shafts and other
similay vertical shafts in buildings more than 2 stories in
height shall be enclosed with two-hour fire-resistive parti-
tiong, as described in Order 5103, except that for 3 story
buildings, onc-hour fire-resistive partitions may be used
where the enclosure does not pass through a business por-
tion. In all cases the basement enclosure shall be of not less
than four-hour fire-resistive construction.

Order 3713. Toilei Iooms,

Ivery apartment shall have a water-closet in a bathroom
or separate compariment; except that where there are
apartments consisting of not more than 3 rooms, there shall
Le at least one water-closef for every 2 such apartments,
All other buildings in this classification shail have at least
one waler-closct for every 15 rooms oy fraction thercof.

Rooms with private water-closets shall not be considered
in counting either the number of rooms or the number of
fixtures.

Water-clogets 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 can 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 each apartment.

Order 5715. Repairs,

Lvery building of this classifieation, and all parts thereof,
shall he kept in good repair and the roof shall be main-
tained to prevent leakage. A}l rainwater ghall be so drained
and conveyed therefrom tn prevent dampness in the walls
and ceilings.

B oL
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Order 5716. Cleaniiness,

Every building shall be kept clean, and shall also be kept
free from any accumulation of dirt, filth, rubbish, garbage,
or other matter in or on the same or in the yards, courts,
bassages, areas or alleys connected with or belonging to
the same.

Order 5717, Size of Hooms.

Every sleeping roon shall be of sufficient size to afford at
least 400 cubic feet of air space tor each occupant over 12
years of age, and 200 cubie feet for each occupant under
12 years, except thai o minimum of 150 cubic feet may be
provided for infants in hospital nurserics. No greater num-
ber of occupants than the number thus established, shall
he permitted in any such room.

Order 5718, Basement Rooms,

No living or sleeping room shail have its floor level below
the adjoining yard, court, alley or street grade.

No rooms whersin persons are forcibly confined shal] be
located in a basement,

Order 3718, Windows,

The outside windows in every sleeping or living room
shall have a total sask area of at icast one-tenth of the floor
arca of the room, Lut not iess 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 made
50 as to open the full widtin

Order 5720. Isolaiion of Fire Hazards,

Al beiler 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 accommeodating transients, end in
hospitals, asylums and other places of detention, shall be
enclosed with a four-hour fire-resistive enclosure as speaci-
fied in Orders 5105 and 5106. All openings shall be pro-
tected by self-closing fire-resistive doors as specified in
Order 5109,



hl \ hl FPTT {
162 [HOTELS AND I'LACES OF DETENTION. CHAPTER 9

In all other buildings under this c]ussiﬁc_at%un, Su]C[L
rooms shall be enclosed with two-hour fire-resistive encle-
surcs as specilied in Ovders 5105 and 5106, or better,

Order 3721. Fire Protection Eqguipment, N .

1. Standard first-aid standpipes shall bf" provided in
every huilding which is more than 2 stories hlg:h and aceom-
medates 20 o more transients, and in all hospitals, asylums
and other places of detention.

2 tn the above buildings where adequate 'x.\'ater supply
is not availabie, and in buildings accommuodating 1(*5.5 than
94 Lransients where first-aid standpipes are not provided, z?.
standard five extinguisher shall be placed on cach fHooy ai
the head of cach stairway and at each elevator or group of
elevators.

Order 5722. Fire Alarm.

In every building which accommodates 20 or more tran-
gients. there shall he a proper alarm or gongs \\'hlc]l cgn he
operated Trom iy story and can Le heard thrqugno:u t}:r:
building. Ivery such alarm system shall bo tesied atf least
once evely weelk.

Order 3723, Sculile. '

Every building more than one story in height which
aucr_unﬂn:,-clmes more than 4 families, or 39 ?ersons, sh‘all
have 8 permancni means of access to the roof fr_om the in-
The opening shail be not less than 20 x 30 inches and

side. x 30 tnches and
fhere shall Le a permanent ladder or stalrwal leading
thevoto.

Order 5721, Directions for Escape. .
T everv room liable to be used by transients. a notu.,g
shall be éonspicuously posted giving complete and plain
directions for reaching at least two exits. .
in addition to this. a ved exit light shall be provided over
each exit on every floor.
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Chapter 10
HAZARDOUS OCCUPANCIES

Order 5750, Garages.

1. Definitions.

A garage is a building, or part of a building, which ac-
commudates or houses self-propelled vehicles. For the pur-

pose of this code the term vehicle includes land, aiv and
water vehicles.,

A private garage is one used in connection with a private
residence {ov the purpose of housing self-propelicd vehicles
owned by the occupant of the residence and used only for
persotal or family service.

2. Construction Requirements,

(a) All gavages, except private garages, which are
more than 500 squave feet in area shail have walls and roof
ol ovdinary construction, as specified in Orvder 5102, or
bhitter, amd all floors of vehicle storage rooms, salesrooms,
ani repair shops shall be of not less than four-hour five-
resiztive ennstruction, as specified in Order 5106,

xeeptione:

1) A gnrage not more than one story Iln height and 2,000 sguare
fret in area may have walls and roof of framne construction if located
ai least 1wo feet froin any othgr bulidlng or boundary line bLctweon
wh:cif_:)%..‘; hangar for the stuorage of net more than one airplane or a
bort house Tor the storage of 1ot more than one motor boat may be of
rrope conistruetion it located at lemst 13 feet from any proDetly line or
atheer huilding.

{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 parls of walls, nearer than
160 fect, but not nearer than 5 feet, fo a boundary line le-
tween premiscs or to any other building shall have all open-
ings therein protected Ly means of fire-resistive doors and
windows as specified in Orders 5109 and 5110.

. {¢) Where a garage, other than a private garage, s
built in connection with a building used for other purposes,
it shall be separated therefrom by means of unpierced four-
hour fire-resistive walls, as specified in Order 5103, and un-
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pierced four-hour fire-resistive tloors above and liclow as
specified in Order 5106, Stalrways from garvages leading to
upper stories shall be separated {rom the garage arca with
wils ol four-hour fire-resistive construction as specified in
Order 5105, with openings protected as specified {or speeial
occupancey separation, Order 5108 (2).

Exceptlon: Where a fire station iz inceorporated witidin s raunileipal or
similar community bullding, connecting door apeningy will be permitied
it protected with Are-resistive doors as speclfi=d 10 Ordor 5300,

(d} Where a garage which is less than 500 syuare feet
in avea is built in connection with a public building or place
of employment under this code, the garage shall have walls
and ceiling of not less than one-hour fire-resistive construe-
tion as specified in Orders 5105 and 5106, and the openings
to adjoining parts of the building shall be protected by
means of fire-resistive doors as specified in Order 5109,

3. Fire Protection. Boilers, furnaces and all open flame
cquipment within garages shall be erfectively separatad
from other areas by not less than twao-hour fire-resistive
walls, floors and ceilings as specifiad in Orvders 5165 and
5106. Such enclosures in basements shall have no openings
into other basement aveas. All staivwars leading to such
basement enclosures from the first ooy shall he enclosed
on the first floor with not less than twe-hiowr fire-resistive
constiuction as specified in Orders 5105 and 53106, and the
opening thercto protected with a five-resistive door as spe-
cified in Order 5109.

4. Floor Pits. There shall be no pits ot other depressions
in the floor of any garage area, except that this requivement
shall not apply to the shallow depressions formed to secure
floor drainage, nor to catch basins installed in compliance
with the provisions of the Phumbing Code jssued by the
State Board of Health, nor {o foor openings for access to

regular basements.

Note; This will permit service openings in the floors of garages oF
service stations provided that the 2reas below cin e clussed as regular
basements and are ventilated In seccordance with the requiremonts of
the Heatlng, Ventllation and Air Conditioning Code.

Order 5751, Filling Stations; Buildings and Structures.

1. Pefinitions.
(a) By filling station is meant one or more pumps,

tanks, and other pieces of equipment used in the storage

i
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and dispensing of liquid fuels and arranged for the sale of
such liquid fuels to the public.

(b) By dispensing area is meant any area within 15
feet of any pump or other dispensing equipnient.

_(c) By basement or open space under a floor or dis-
bensing area is meant any space that does not have an out-
let at its lowest level, at or above orade,

2. Construetion,

(a) All buildings having a service space of more than
500 square feet in apea designed to accommodate motor-
driven vehicles, and all other buildings erected within 15
feet of the dispensing equipment shall be of ordinary con-
struction, as specified in Order 5102, or better, except where
canopies are provided over the dispensing equipment, such
canopies shall be of incombustible construction throughout.
No pumps or other dispensing equipment serving liguid fuel
to the public shall be located within or under any occupled
part of any building or structure.

(b) Buildings not more than one story in height and
not exceeding 500 square feet in area may be of frame con-
struction if located at least 15 feet from dispensing ciuip-
ment and 10 feet from the boundary lines hetween premisas
and from other buildings on the same premises,

(¢) Buildings more than 500 square feet in area used
as office buildings exclusively, or in connection with other
non-hazardous occupancies may be of frame construction
if not more than one story in height and located at least 30
feet from boundary lines between premiscs, fiom: other
buildings on the same premises and from ihe dispensing
equipment,

(d) All walls, or parts of walls, in buildings under
(2) which are nearer than 3 feet L0 2 boundary line between
Premises or to any other building shall be unpierced ; all
walls, or parts of walls nearer than 16 fect. but not nearer
than 5 feet, to a boundary line between premises oy to any
other building shall have all openings tlervein protected by
means of fire-resistive doors and windows as specified in
Orders 5109 and 5110.

() The main floor level of any Luilding erceted within
15 feet of equipment used to dispense liquid fuel shall net
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be below the levei of the driveway or grade at such equip-
ment.

(£y There shail be no hasement or other open space
under the floor of the dispensing area outside of the build-
ing. Theie shall be no hasement or other open space under
the fluor of any filling station building, unless:

(1} The main floor leve] is at least 6 inches above
the driveway or grade at the dispensing equipment, and

{2) There is no ovutside door, window or other wall
opening to such under floor space, except fuel chutes or
other similay vertical openings having a tight-fitting cover,
with the voltom: of such opening at least 6 inches above the
drivewsy or grade at the dispensing equipment.

(3) Tha floor and enciosuie of the under floor space
is of four-nour five-resistive construction as specified in
Orders 5105 and 5106,

(4) The under floor space is effectively vented by
gravity means.

Note; For reqiireinents upbiying to loor pitg, zee Order 5750,

Order 5732, Automobile Tire or Battery Shops.

I Any building. or pait of a building, in which tives are
vepaired ov fitted in vehicles shall be constructed, equipped
aud maintained as u garage under Ovder 5750,

2, Any building or part of a building, in which electrie
storage batteries are charged, repaired, or are instalied in
vehicles shall be constincted, equipped and maintained as a
garage under Ordav 5750,
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Appendix

QUALIFICATION AND INSPECTION REQUIREMENTS
FOR WELDING OPERATIONS AND OPERATORS

The state puilding code provides that the Industrial
Coemmission siiall deterimine necessary data, tests and other
evidence required to prove the merits of materials, methods
of construction and devices used in the construction, altera-
tion and equipinent of buildings or structures, and further,
in connection vwith welding, requires such wourk to be done
Ly skilled welders who inust give satisfactory proof of their
skill and abiliiy.

In conformance with these provisions, ithe following regu-
lations are adopted and promulgated to apply to all welding
operations op bulldings and structures coming within the
scope of the state building code,

1. General. All wolding operators employed as such in
exceuting work covered by the Wisconsin State Building
Code shall be previously qualified by tests as prescribed
herein, These gqualification tests shall be performied under
the supervision of an approved testing laboratory or com-
mercial testing engineer who will certify to the lndustrial
Commission that the operator has passed the prescribed
qualilication tests.

The Incustrial Commission shall isste, {o any operatoy
who has successfully passed the prescribed qualification
tests, o cortiticate beaving the operator’s name, address and
gignature, and the record of the extent of his successful
qualification testing, This certificate shall remain in force
for crne vear provided the operator is engaged in welding
without an Interruption of meoeve than three consceutive
menths’ duration, in which latter case the certificate shall
automatically become void. The rencwal of a certiticate
shall be granted only upon successful completion of new
qualification tests.
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2. Operator Qualification. The procedure for qualification
of welding operators shall be as specified in Appendix D
of the Code for Arc and Gas Welding in Building Construe-
tion, latest edition, as published by the American Welding
Society. This consists essentially of tests for the making of
both groove and fillet welds in four positions each. One
test is required for each position for fillet welds, and for
groove welds one test for each position in material up io
and including %, inch thiek shall be made in material
¥ inch thick, except that if the construction invoelves weld-
ing of material over 24 inch thick one test weld shall be
made for each such position in material of the maximum
thickness to be used, but need not exceed one inch in thick-
ness, If a test weld is made in the ma\cimum o1 one inch
thickness, no test weld is necessary in the 34 inch thickness.

3. Inspection of Welding Operations. Al} welding shaii
be subject to examination by a competent inspector ap-
proved by the Industrial Commission, who shall certify to
the Industrial Commission that all welding has been com-
pleted in accordance with the approved plans and spocifica-
tions and with the provision of the Wisconsin Stale Build-
ing Code. The methods and procedures of such mmspection
shiall be in aceordance with the provisions of Section 3 of
the Code for Arc and Gas Welding in Building Constiruc-
tion, latest edition, as published by the American Welding
Society.

June ¥, 1945,
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Acoustlcal materials, 5101,
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Factorles, office buildings, etc., 5407, 5411,
General requirements, 5221
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Shown on plans, 5014,
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Business separation, 5703,
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Corridor and dividing partitionﬂ. G704
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Directiona {yr escape. 5724,
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Fire alarm, 703,
Fire eacdpns 5707, 510,
Fire extmguish»?rs G721, 5322,
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First floor fite-recistive, ‘uﬁ
Frame constructinn, when permitted, 5701,
Garage on irst foor, separation, 5703,
Height, limitations on. 5701,
Isolation of fir: har a"dq 57306,
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Taxsageways, 5710,
Place of detention, definition, 5700, Type of cons
Repairs, 5715,
Scuttle, 5723,
Slze of rooms, 57TIT.
Size of windows, ete. 3719, 5202
Stairways and sha:twnys 5707, 6712, 5116.
Standpipes, 6721, 5121,
Totlet rooma, 5713, 52a0-5284.
Washing faciltities, 5714,
Tards and courts, 8708, 5204, 5205.
Approval of plans and specifications, 5010.
Approval of materials, methods and devices, 5019,
Ashestos curtatn, 5523.
Assemhbly Halls, (See Theaters and Assembly Halls),
Asyviums, (3¢ Apartment buildings).
Autornatic sprinlkiers,
Apartment huildings, 5702,
Factories, office buildings, etc., 5401,
3.

n. where required, 5701.

General requirements, 512
Theaters, assembly halls, ete., 5535,

Barement, definition, 5113,
Baaemen{ rooms,
Apartment builai: ngs, hotels, ete., 5718,
Axrembly halls, 55013,
Places of detention, 3718,
Schools and other pl..uea of construction, 5612,
itattery sevvice stations, 5752
lkequng masonry walls and partit!ions, con:.t:ur-unn,
Hearing walis and partitions, wood,

wruction, BTNL.

3369,
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Botler and furnpace roonis, isolation,

nrtment hul]ungs hotels, ete., S720.
tories, otlice and mercaniile bulldings, B4ls.
ages, 5730,

pitals, pinees of detention, «te., 5720,
Scohonls, places of instruction, Ha15.
heaters, assembiy halin, etc., 5529,
tooths:, motion picture machimes, H540-5549,
Bond, masonry walls 09, 531u, 5311, B3l2.
Hr:c'I'. genceral roegui unvuls G3uh.

Brick walls construction, 3309, 5310, 6311

DBuilriing unlts, hollow, g,e!:er“l —eqmnmentﬁ 5308, use In walls, 5309,

5810,
Tuilding, helght, b112
Buildiug materads, approval of, 5012
Builiing stone, naturnl and cnst firud,
Butiding:s covered by code, H000-5002,
Buildings not covuod by code, G003

Capneity of builiings,

I'atarics, otiics, mercantile buildings, rte., 405,
S hnols, other 1JJ oS ul (:un:.tru\.uun, a6uT, LRIL.
Sins posted, K418,

Theaters, wsesinbly hallg, ete, LI06

Cast icon construclion, 3330,

Cavity walls, 531%

Chanpge in dec uf hu.lr"u ga, §hlE

Cherniea] toilets, 5202,

Chiruneys, construction of, ete,

Musenry, (1N
Metal smokestocles, T217,
Trotectivn of, D210, 211,

Churches, (80 Theutera and Asserakly healis).

Conorete block, (sve Conlorsle masohry units, hollow).

Conecrete, plain, 53120,

Concrete, reinforead,
Allowahlc strese
Jeams, Irames o
Columna,
Curing. 1
Fautings, 5321,
Forms pnad shoving, 210
Aaterin 5314,
I'ropartiena, iving, ete., 5313,
Strengteh, SU15.
Wallsy and prers, L300

Cozerwe ?P m..-n!;r_\' 13 vits. hiallow,

6316, 5317, 6318,

le--ngtn i L340,
Tnit stres 3
Trae in Qe E A
Tae in non hg,lrm walls, dI10.

Construction, olusy of, restrictions, . _
Apartme nt 1»n|1r1 hrtels, ote., 5701-5705.
Assembly halla ki 3503
Guneral m-»n;. i buildings, F201.
Hospitals, f datention, eta, 5701-5705,
Bchools, places 'Jf instrustion, 5602, 3603,
Thenters, l.St"

Convents, (See \pd.ttw--nt puildings).

Caurts,
Apartment puildings, hotels, ete., 5705, 5T06.

Detinition of, 5ild. 5241,
:-;L_l cols, 605
s3e i1, ete., BI04
Ventilatio _nr',
Curcain walls, H3L0.

ters and Assembly halls).
i s reguirements, 520U
cers and & -embly hails).,

Dance halls, (See Theo
Design and supurvising
Tining rooms, (3 Uhe
Tiaors, ire-res RIny,
Ducts, proteciivh 01, ERIEN

Electrical work, 5220,
Ilevators, (8 alevator ecte), _
Llevator shafis, earlo~urcs, oiod, BLO1, 3408, 5520, ET1Z.

e

e e

e ER R

ey
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Evidenre of approval of plana, 5011,
Fxhibitinon hutlitings, (See Foctories).
Fxisting hum!mg-., 5000, 5001, EOG2.
Exit doors,
Apartment bumildings, holels, ele, 5700
Inetary, nlics: ‘.n-"] mereantile huxidmgﬁ 5404,
Fire o\.(\"pv . Bl2n,
Sehonls, pluces of Instruellon, ete., §R0S,
iralared, LIS,
Theaters, assembly halls, eote., 3510,
Exit lighrs,
Apartmcnt bullri:r.r\ hotels, cte, 5711,
Ifcctory, oflive and mered antile 'Inulid!.n
Clunernl re qwr'v tnents, ail huildings, &
Sr-hools, piaces of instrustion, ote., ‘56
Thinlers, pstembly halls, ete, 5511,
ty, .
Apartment buildings, hotels, ote, BIAT-5712
Fuetory, ollice and mer -: Wile buildings, 5402-5408.
(ieneral roquivemants, D11E-5129, 5221,
Horlzontal, 5115
an‘.lt:nn and maintenance, 5221,
]J)rl(‘"‘l of instruction, otc., §606-5609.

b S11A
Theiters, :ssembly halls, ete, 5507-H5I12.

Froctories, otire and mercantile buildhg‘s

Antormatie sprinklers, 5415,

Tiailer and furnancee rooms, !snl.‘mon 5413,

Canaecity, 5405

Sonstruction, height, area, 5401

Trrinkicg wi L EMIT (e 1275,

Enelosed c{.urw:.ys and \nfts, where reguirad, 5468,
L dnars 7

RELIZ X

[ . 'pa"nrttwﬁ 5403
T-"rrﬂ -1"n:u HERER
Flaor e
Flaar v
Fianr «n
fuiabting, 5111
No .«mo}cir' sl
Naurher of pers
resageways, u-iﬂ‘i'
Ti-sr roatns, 270N (nage 127),
Seyttls ta ronf. 5400,
Standnpinea, D4
’T‘uilut Teatn®, HATHEeE, 1o, 54130 2200 page 1240,
Mo |, 5 .
Tr.:p dao
VWnahing
Filtivgee spations, 5741,
Fire escapes,
Apartment bnildings, hotels, ete., 5707
Detoils of econstruction, 120,
Factories, ofice nnd mercantile buildings, 5403
Sehonls, places nf mctrnr'tmn eir. KGO6.
Theaters, assembiy halls, efe., 5308
IWidth of doors, 5120,
Fire exiinguishers, genoernl, 5722,
Fire-resistive construction. 5100,
Fire-resistive standards,
Taors, 3109,
Floor construction, K106,
Tteof coverings, 5107,
Sernetural members, 5104,
Walls and partitions, 5105,
Windows, 5110,
Fire stops in parvtitions, 5145, 5328, 5702,
First ttoor, defined, 51138
Fioer arca, maximum nermitted, B40L.
Flaor construction, tire-resistive, 51086,
Ftoor londs, 5300,
Flaor openings in factories, 5410,
Filoor nits In oarapes, 5750,

2, 5419,
<, stgns, 5418,

(paage 1250
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Floor protection, 5216,

Flue linings, 5210,

Foundatlon loadlng, 5202,

Frame constructlon, 6103
Furnace rgoms, {Sve Bollers, ete.).

Garages, requirements for,
Apartments over, 5703.
Asserubly hall over, B605.
Holler and furnace room protectlon, &§730.
Clasg of construetion, 57560.
Floor pits, 5750,
Ifotcl over, 5703,
Guay Hghis, 6219,
GGas vents, 5218,
Class block, 5111,
Grandstands, load, 5300,
Gymnasiums, (See Theaters and Assembly Halla),
Gypsum conercte, 5323,

Handrails, stairways and platforms, 5116

Heating apparatus, protectlon of, 5413, 5529, 5615, 6720, 5750.

Ileight of bulldings, limit of,
General requlrements, 6201,
Schools, 5601,
Theaters and assembly halls, §503,
Where measured, 5112
Hollow tile, (See Tiite, hollow).
Horizuntal exita, 5119,
Hospitals, (See Apartment Buildings, ete).
Hotels, (5ee Apartment Buildings),

interior enclesed stairwayas, S118.
Iron, cast, 53z7.
Iron, wrought, 5326.

Jalls, (See Apartment Duildings),

Laundrles, protection for, 5720,

Librories, (See Schoola),

Lighting, electrieity,
Apartment buildings, hotels, ete, 5711
Assembly halls, 5511, 55630,
Factories, office buildings, ete, G411,
General requirement, zil buildings, 5220.
Schools, plices of instructien, eic., 5609, B8LT.
Theaters, 5311, 5530,
Toilet rooms, 5255,

Lighting. oil and gas, 5215,

Local regulations, 5004,

Lodge hall, (See Assembly Hull),

Masonry, allowable stresses, 5307, _
Materiuls, metheds and deviees, approval of, 5012,
Metal curtain, where required, 5523,

p3 11N constructi?n, 5101. ts. 5508

Mortur, general reguirements, 5308,

Motion xﬁcture m:}.éhines and booths, 5543-5545.
Museums, (See Schools).

Non-bearing masonry walls, 5310,

Qccupancy separations, 5108
Office baulldings, (See Faclorleay,
Qil lights, 1t

Ordinary construetion, 5102

PTaint stornge, 5413, 5720, .

T'anic hardware, exit doors, 5115, e
Parapet walls, construction and vse, S313.
Pile foundation, 5202,

Place of abude, definition, 5700,

v
4
H
3
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Place of detentiorn, definition, §700.
Flansa, upproval of, 5010,
Information on, 6610,
Kept at buildlng, 5011,
Sehmitted {n triplicete, 5010,

Reglstered architects and enpgineers, 5200.
Reglsters, protection of, 216,

Repelrs to building, Sunl,

Root covaerings, fire-resigtive, 5107.

Roof loads, 5300.

Sunlitatlon, gereral, 5250-5264,
Schools, librariex, museums, ete.

Assembly hatls in, 5613,

Rasement roorng, 5612,

Bascment gtairy, enciosure, 3606,

Builer and furnace rooins, enclosure, 56135,

Capaclty, 5607, 561i.

Closets below stairwvays, L6086,

Construction, class of, 3662,

Exit doors, 5608,

Exits, number, location and tyn«e, 606,

Lxits, total width required, 5307,

Exposures and courts, 5605, {See Schonl Lighting Coded

Fire alarms, 5619,

Fire escapes, 5606,

Fire extinguishers, 5618,

First floor fire-resistive, L6032,

Floor spuce per person, 5811

Hanrlrails on stairs, 36086,

Huipht, maxirum, 5601,
2ight of rooms, 53611
ing, 3609, 5817,
geways, L0606,

Banilary equipnucnt, 5616,

Scuttle, L8140,

Beats, desks and aislea, 5614,

Size: of roouny. 38il.

Staivways, G8en.

Subdivision for fire protection, JEC4.
Sehool avditoriving (2ee The
Seutila,

Spariment buillings, hotels, o

Ifactories, offles buildings, zte., 549

Schools, libraries, musciins, gte, G020,
Seats,

Schonls, ete, 5014,

Theuters, assembly halls, ete., 5515,
Septic toilets, 5262,
Service stations, 3750, 5761,
Sidewalle loads, 5340,
Skating rinks, (Sca Thraters and As
SmoXe pipes and Lreeching, 5212,
Smokeproof stalr towers, 5117,
8moke stocks, metal, 5211,
Sprinklers, {See Auternatle sprinklers).
Stairwuys,

Apartment puildings, hotels, e*.., 5707, 571

Deflnition, 5116,

Faetories, office buildings, ete, 5492, 54032 5401, 5408, 5116,

Fire escape, 5120,

General, 5116, 6117, B118,

Hsandrails, general requirement, 5116,

Interior enclosed, 5118,

Risers and treads, general, 311s.

Behools, lihraries, etc., 5608, 5807,

Smokeproot stalir tewer, 5117,

Thezters and aszzembly halls, §508, 5509,

Width, general requirements, 5115,

Winders, G116
Standing room in theater and assembly halls, 5506,
Standplpes,

Apartment buildings, hotels ete. 5721

Factories, office bujldings, eta, 414

Fire department, B121.

First ald, 5121,

Theaters, assembly halls, ete, 5533,
Steam and hot water pipes. protection of, 5213,

mbly Halls).
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Sieal, structural,
Allowabli: unit stresyes, 6324,
}{ .ams and girders, H324.
vitme bases anid anchor bolts, 53240
F.r-tllfm 52l
Minimoan thinck
Shap peinting,
Webhling, Hd24,
Sreet joist constraetion, 5325,
Bieel floor construction, 5106,

~a8 of material, 5524,
4.

Ster], Toinfareingg. 53]4 5416, 5317, 5318, 5319, 5321, 5322,

Ktans masonry. 5:...; WA
, (8ce Pactories).
niinber of, 5113,

, ranges, eto,
Timor proie c-tmn LALA.
will and eeiling proteetinn, 5217,
definition o, 5114,
in ¢onerete, $32E,
in azonry, Bi0,
in structural sten
in wond, 5328,
urxl culeulatiobs, .;010.
Strmeiural gypsurn, B335

Tavir.g, (Mee Pactories, ete).
The icte-Ts S mb{y halls,
Std, 5516
v hatlls and garages, ete, 5805,

Anitomatic sprink ters, G835
}" lennies, C16.
I osens 'lf‘ht Lals

cnelosure, 5528,

Lult

5528,
Iove n1. shaft enciosures, 5320,
G510
:.r‘. 'm(::ltirm LalT.

nan4.

naint, o
Iontlight troagh, 582
Trvaane (-um,u Geilon, when parmitted, 5302,
= 1.t~. ‘;pplmnc.- lu(d.tl.on 5529,
limir of, 5502 5503
& .-.1:1 ramns, .):)03. 5516,
o0,

v .uu! fﬂ‘n‘"s 5515,
cnaunce, »hs0,
3 wrs and false openings, 5518,
N twn pieture machiue booth, 5540-5349.
geways, ete., 5315, 5516, 551
‘i eurtain,

jam wzill, 53
1

[
-;uq 5013, . .
spavation from other parts of building, 5303,
; uU :t Trorm stoge, 5524

Sry lnﬂ Hpes, 85
Meliel rooms, 5332
Paitets and urinals, number, §
Wish: g facilities, B532.
Thicknuss of wal 4u%, 5310, 3311,
il hollow, requirements for, 5308.
Tile. nollow, wall construction, 5306, 5309, 5310,
imber construction, 5328,
Tire =hons, 5752,

a0

INDEX

Toilet rooms,

Apartment buildings. hotels, ete., 5713,

Cleanliness, ete., §264.

COmpaerent doors, 5259,
rof fixtures, 5259,

s, Al Tiow huiinlinr{s, vte, 5112, 2203 (page 124).

H\.tu:ee 5260,
Floor (r.nstruetlon 5"57
Gineral requirements, 52505164,
Lighting of, 5253, 354, 5255,

Locatlon, 5253, L2354,
Maintenance and houselkeeping, 5261,
Outdene toilets, 5265,

Iiriltions between fixtures, 5258,
Permits tur spocial toilets, 5542,

Schools, places of inatruction, ete., 5818.
Hewage digposal, 962

%L.,_ sepTegation, 5‘7.;1 5252,

Siux o, SL00,

The.itv
Trinals

assembly halls, ete, 5532,
3294, LRE0,

A

Ventilation, 5253 (See also Heating, Ventflation and Air Condition-

ing Code).
Wall and ceiling construetion, §338.
Witer-clogsets, 9259, T260,
Tran doors, ete., In factories, 5410,

Undivided fluor areas, H407.
Urinalz, (See Toilet rooms),

Ventilation, toilet rocies, [2535.

Walls, thickness of. 5309, 5310, 5211,
Warehoiises, (Sce Eactmxeq]
Water-closets, (See Toilet rooms).
W e]dmg of =Lf_d

Fire escunes, E120.

Steal joists, 23Za.

Structaral steel, 3304,

Window cléaners mht deviees, 5303, (General SBafety Order 36).

Windowa,
Apertment buiidings,
deneral re rements,
Bchaais, J6uUdH, (Sec Bchoul nghtmg Code).
Toitet rooms, 5253, 52354,
Winil pressure on huiimng.-a §301.
Wind pr €SEUTE On chimnsys, 5210,
Wired giass, 5110, 511;, 5119, 5120, 5291,
Wirme, electrie, 522¢
vood fonstruction, .
Allywable working stresges, 5328,
Geoneral requilrementa, §328.
Wrought iron construectlon, 5326.

hotels, ete, 5719
5202







