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BUIJ,DING 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 
every employer and every owner of a place of employment 
or a public building, upon builders, and upon architects, 
who prepare plans for the construction of places of employ
ment or public buildings. 

1.'he ter1ns "ov.·ner", "employer", "place of employment" 
and "public building" are herein used as defined in the 
statutes. 

The term "owner" includes "every person, firm, corpora
tio11, state, count)~, to,vn, cit)r, village, manager, representa~ 
tive, officer, or other perso11 having o'vnership, control, or 
custody of any place of employment or public building, or 
of the construction, repair, or maintenance of any public 
building, or who prepares plans for the construction of any 
place of employment or public building." 
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By "employer" is meant "every person, firm or corpora
tion, agent, n1anager, representative or other person havi11g 
control or custody of any employment, place of employment, 
or any employe." 

By "place of employment" is meant "every place where, 
either temporarily or permanently, any industry, trade, or 
business is carried on, or \\'here any person is directly or 
indirectly employed by another for direct or indirect gain 
or profit, but not including private domestic service or 
agricultural pursuits which do not involve the use of 
n1echanical pov:cr." 

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. Esch"'eiler, Architect, l\Iih\·aukee. 
C. F. Ringer, forn1er Inspector of Buildings, !\Iihvaukce. 
Ho\vland Russell, Architect, ~Iihvaukee. 
C. A. Halbert, Civil Engincor, 1Iadison. 
Sidney J. \Yilliams, Deputy, Industrial Con1n1ission. 

In addition to the original code, other revised building 
codes ha\"e been issued from time to time with effective 
dates as follows: October 15, 1915, September 15, 1918, 
January (), 1920. September 30, 1921 (reprinted in 1925 
and 1927), and April 16, 1931 (reprinted in 1934). 

Some of the editions contained only n1inor changes or 
incorporated new orders adopted after previous codes had 
been published, but the present issue, effective July 29, 1942, 
has been extensinly re,·ised and augmented. This revision 
has bern accomplished \Yith the acldcc and assistance of 
the following adYisory committee: 

Peter Brust, :'.\Iihvaukec, Chairinan, State .Association of 'Visconsin 
Architects and 'Visconsin Chapter, American Institute of 
Architects. 

Leon l\I. Gurda, 1\Iihvaukee, City of ~Iih\'aukee. 
Jay Hatha,<.•ay, l\fadison, \Visconsin State Federation of Labor. 
Adolph Holub, 'Vausau, 'Visconsin Association of Real Estate 

Brokers. 
Roger Kirchhoff, Madison, State Architect. 
0. T. Nelson, l\Iadison, Secretary, Industrial Commission. 
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*Roy L. Petersen, Kenosha, League of \Viscor.sin Municipalities. 
Peter T. Schocmann, 1.lil\\·aukee, \Yisconsin State Federation of 

Labor. 
S. l\f. Siesel, 1'Iih<.·aukec, Master Build(!rS Association of \Visconsin. 
J. B. \Vilkinson, 1\Iihvaukce, Fire Insurance Rating Bureau. 
C. A. 'Villson, 1Iadison, Engineering Society of '\'isconsin. 

\lim. Gaethke, Deputy Inspector of Buildings, Milwau
kee, represented ~fr. Gurda at the advisory committee 
meetings. 

Administration 

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

Appeal 

Any person \dlO considers any part of the Building Code, 
or any ofticial'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). 

'"'Re$igned. 
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Cha1>ter 1 

SCOPE O~' BUILDING CODE 

Order 5000. New BuildingB and Additions. 
This code shall apply to all new buildings, structures, 

and also to additions to existing buildings and structures, 
except as in Orde1· .5003. 

(a) Existing Buildings. Buildings and structures erected 
prior to the effective date of the first Building Code (Octo
ber 9, 19J.1) 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 01· sanitary condition of any new or 
existing building or structure. This code does not apply 
to ordil~ary nonstructural changes or n1inor repairs neces
sary for the maintenance of an.v building or structure. 

Order 5002. Change of Us.,. 
When the use of a building or structure is changed and 

the requirements for the new use are more stringent than 
those for the previous use then such building or structure 
shall be made to comply witn the requirements for the new 
use as proYided in this code. 

lf, upon an inspe1..:tion o[ a building or structure, it is 
found that its use was changed since the effective date of 
the first Building- Code (October 9, 1914) and that it does 
not comply with the requirements of the Building Code in 
effect at the time of such change, it shall then be made to 
comply with the code requirements in effect at the time of 
change in use. 

Order 5003. Rxemption From Code Requirements. 
This code does r:-1t apply to the following bnildings: 

( 1) Dwellings, and outbuildings in connection there
with, such as hams and private garages. 

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

(3) ~uildings used exclusively for agricultural pur
~oses which are not within the limits of a city or an 
mcorporated village. 

. (4) .Temporary buildings or sheds used exclusively for 
construction purposes, not exceeding two stories in height 
and not used for living qua1ters. ' 

Order 500-1. Loc-al Regulations. 

This code shall not limit the power of cities, villages and 
t_owns to make, ~r enforce, additional or more stringent 
I egulat10~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 OF CODE 

Order 5010. Approval of Plans and Specifications. 
Complete plans and specifications for nil buildings and 

structures in the following classifications shall be submitted 
to the Industrial Commission for approval before letting 
contracts or co1nmencing \Vork. 

Theaters and assembly halls. 
Schools and other places of instruction. 
Apartment buildings, hotels and places of detention. 
Hazardous occupancies. 
Factories, office and mercantile buildings. 
The submission of plans and specifications for factories, 

office and mercantile buildings containing less than 50,000 
net cubic feet of space is \Vaived, providing they have no 
floor or roof spans greater than 30 feet and are not more 
than 2 stories high. Buildings, howe\·er, fur which sub
mission of plans and specifications are \VaiYecl shall comply 
with the requirements of this code. 

All plans shall Le submitted in triplicate and work shall 
not be started until plans are appron•r!. Tile following data 
shall he a part of, or shall accompany, all phrns submitted 
fo1· approval. 

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

(b) Name of owner. 
(c) Intended use or uses of all rooms, and the mnn-

bcr of persons to be accommodated therein. 
(cl) Assumed bearing value of soil. 
( e) Assumed live loads. 
(f) Assumed dead loads, itemized. 
(g) Assumed unit stresses for structmal materials. 
(h) Stress diagrams for all trusses. 
(i) Typical calculations for slabs, beams, girders and 

colun1ns. 
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Complete structural calculations shall be furnished upon 
request of the Industrial Commission or other authorized 
approving oflicial. All plans and specific:,tions shall be 
scaled or stamped by a registered architect or professional 
engineer, 01· signed by any otf1er designer. 

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

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

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

After being approved, plans and specifications shall not 
Le changed in any respect which may invol\·e any pro\"i
sions of this code, except with the written consent of the 
approving official. 

I\"ote: The approval of a 111~~11 or >'JJcci•icui<lll i,.; 111,t tu i.,_. cvnsu·u•:tl 
as the assumption of any re,;von~ij,iJit~- fC.l' th·~ design. 

Order 5011. Evidence of Approval. 

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

Order 5012. Approval of Materials, Methods and De,·ices. 

All materials, methods of construction and devices de
signed for use in the construction, altemtion or equipment 
of buildings or structures under this code and not specific
ally mentioned in this eode shall not be oo used until ap
pro\·ed ili writing b,, the Industrial Commission, except 
sanitary appliances, which shall be approved in accordance 
with the State Plumbing Code issued by the State, Board of 
Health. The data, tests ancl other evidence necessary to 
prove the merits of such material, method of construction 
or dcYice shall be dctcrn1ined by tht~ Industrial Con1n1ission. 
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EXTHACT J•'ROM THE WISCONSL\' STATUTES 

ilES!'ONSHHLITY OF OWNER OR EMPLOYER. 

101.06. Employer's duty to furnish Nafe employment and 
place. Evet·y employer shall furnish employment which 
<hall be safe for the employes therein and shall furnish a 
place of employment which shall be safe for employes 
therein and for frequenters thereof and shall furnish and 
use safdy devices and safeguards, and shall adopt and use 
methods and processes reasonably adequate to render su•oh 
en1ploy1nent and places of en1ployn1ent safe, and shall do 
e,·cry other thing reasonably necessary to protect the life, 
health, safety, and welfare of such cmploycs and frequent
ers. Eve1-;- employer and every owner of a place of employ
ment or a public building now or hereafter constructed 
shall so constrnct, repair or maintain such place of employ
ment or publie building, and every architect shall so prepare 
the plans for the construction of such place of employment 
or public building, as to rendel" the same safe. 

PENALTIES FOR VIOLATION OF CODE REQUIREMENTS. 

101.28. Penalty for violations. If any employer, cmploye, 
tJ\vner, or other person shall violate any provisions of sec
tions 101.01to101.13, inclusive, of the statutes, or shall do 
any act prohibited in sections 101.01 to 101.29, inclusive, 
or shall fail or refuse to perforn1 any duty la\vfully enjoined, 
1\"ithin the time prescribed by the commission, for which 
1'0 penalty has been specifically provided, or shall fail, neg
lect or refuse to obey any lawful order given or made by 
the commission, or any judgment, or decree made by any 
court in connection with the provisions of sections 101.01 
to 101.29, inclusi,·e, for each such violation, failure or re
fusal, such emplo,·cr, employe, owner or other person shall 
forfeit and pay into the state treasury a sum not less than 
ten dolla1·s nor more than one hundred dollars for each 
such offense. It shall be the duty of all oificers of the state, 
the counties and municipalities, upon request of the indus
trial comn1ission, to enforce in their respective departments, 
all la"·ful orders of the industrial commission, insofar as 
the same may be applicable and consistent with the general 
duties of such officers. 
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101.18. Per diem unit of violations. EYery day during 
which any pCl"son, persons, corporation or any officer, agent 
or employe thereof, shall fail to obsen·e and comply with 
any order of the commission or to perform any duty en
joined by sections 101.01 lo 101.29, inclusive, shall consti
tute a separate and distinct violation of sucl1 order, or of 
said sectivns as the case 1na.r be. 

APPEAL 0::-1 ltEASON .\J;LENESS OF CODE REQUIREMENTS. 

101.15. J>etition and hearing on rea~onahieness of orders. 
(1) Any Prnployer or other person interested either 

because of ownership in or occupation of any property af
fected by any such order, or otherwise, may petition for a 
hearing on tlie reason~1tleness of any order of the comn1is
sion in the manner provided in sections 101.01 to 101.29, 
inc1usive. 

(2) Such petition for hearing shall be by ,-erified peti
tion filed with the commission, setting out specifically and 
in full detail the order upon which a hearing is desired and 
e\·ery rcasf1ll v;hy such order is unreasonable, and every 
issue to be consitlerefl by the cornmission on tl;.e 11earing. 
The petitioner shall be deemed to ha,·e finally waived a:l 
objections to an.~" irregularities and illeg·a1ities in the order 
upon '"hich a hearing is sought other than tho.se set forth 
in the petition. All hearings of the commission shall be 
open to the public. 

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

(4) Upon such investigation, if it shall be found that 
the order complained of is unjust or unreasonable the com
mission shall substitute therefor such other order as shall 
be just and reasonable, 



16 ENFORCEMENT OF CODE. CHAPTER 2 

(5) Whenever at the time of the final determination 
upon such hearing it shall be found that further time is 
reasonably necessary for compliance with the order of the 
commission, the commission shall grant such time as may 
be reasonably necessary for such compliance. 

l'lriote: Illa.nit fonns for f)•~tition for nHHlifi,·atinn of an ord<;>r 111ay Li• 
l>•·cun;J fro1n th~ Indu,.;trial Co1nmilisio11. 

DEFINITIONS AND STANDARDS. CHAPTER 3 

Chapter 3 

DEFINITIONS AND STANDARDS 

Order 5100. Fire-Resistive Construction. 

17 

1. A building is of fire-resistive construction if all the 
'\Valls, 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. All exterior walls shall be of masonry or reinforced 
concrete of not less than four-hour fire-resistive construc
tion as specified in Order 5105. All inner court walls shall 
be of masonry or reinforced concrete of not less than three
hour fire-resistive construction as specified in Order 5105. 

3. Interior partitions shall be constructed of incom
bustible materials and shall be of not less than one-hour 
fire-resistive construction as specified in Order 5105, "xcept 
that dividing partitions in stores, offices, or similar places 
not exceeding 2000 square 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, \·ent 
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 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-resistiYe 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 8 stories 
or 85 feet or Jess in height. All such fire-resistive protection 
shall be as specified in Order 510-l. 

6. All reinforced concrete columns, bea1ns 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-hour fire
resistive protection for all buildings more than 8 stories or 
85 feet in height; and with not less than three-hour fire
resistive protection for columns, beams and girders and 
two-hour fire-resistive protection for all floors, joists and 
slabs, for all buildings which are 8 stories or 85 feet or less 
in height. All such fire-resistive protection shall be as 
specified in Order 51°'1. 

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

8. Roofs shall be constrncted as specified for floors, ex
cept that wood sheathing of not Jess than 21,.s inch Eominal 
thickness may be used for buildings not more than 8 stories 
or 85 feet in height when all of such sheathing is more than 
25 feet distant from any floo1-, balcony or g"<\llery, or wood 
sheathing of not Jess th;n 1 inch nominal thickness may be 
used at any distance not exceeding 5 feet from a two-hour 
fire-resistiYe attic floor, and \\·hen such sheathing is coYcred 
on the outside by a fire-retardcnt roof cm·cring, except as 
provided under occupant.)~ requirements. 

9. Stairs and stair platforms shall be constructed of re
inforced concrete, iron or steel. Drick, concrete, 11ul.rblo, tile, 
tenazzo or other hard incombustible materials may be used 
for the finish of treads and risers. 

to. Doors and \Vindo\VS may be of \Yood 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 strnctures shall 
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be constructed of incombustible material as specified in 
this order. 

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

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

Order 5101. Mill Construction. 
1. In a building of mill construction the structural frame 

shall consist of steel or iron which shall be fire-protected, 
of reinforced concrete, of masonry, or of heavy timbers, 
except that in buildings not exceeding one story in height 
the structural steel or iron may ha\·e the fire-protection 
omitted. 

2. Exterior and court walls shall be of four-hour fire
resistive construction as specified in Order 5105. 

3. All wood columns in the structural frame shall be di
rectly superimposed, one above the other, and shall be pro
vided with steel or cast iron caps, unless the floor or roof 
hean1s 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. \Y ood bolsters may be 
used to support roof timbers. Ko wood column shall be Jess 
than 8 inches nominal in its least dimension, and no beam, 
girder or joist shall be Jess than 6 inches nominal in its 
least dimension nor less than 45 square inches in eross
sectional area. In no case shall masomT or reinforced con
crete be supported on wood constructio~ except tile or con
crete floor finishes not more than 3 inches in thickness. 
. 4. For structural steel or iron members, the fire-protee

llon shall be not less than three-hour fire-resistive protec
tion for columns and not Jess than two-hour fire-resistive 
!'rotection for beams, girders and floor systems, as specified 
m Order 5104. 
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5. All reinforcement in concrete columus shall be fire
protected with not less than three-hour fire-resistive pro
tection, and all joists, bean1s, girders, slabs and steel floors 
with not less than two-hour fire-resistive protection outside 
of all steel reinforcing as specified in Order 5104. 

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

7. Roof construction shall be as specified for Jloors, ex
cept that the minimum nominal thickness shall be 21/2 
inches. Roof coyering shall be a fire-retardeut roofing as 
specified in Orde1· 5107 and shall be requir.cd over all com
bustible roof construction. 

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

9. Stair construction may be of wood in buildings not 
exceeding 3 stories in height. In buildings 4 or more stories 
in height all stairs and stair constrnction shall be as re
quired for Fire-Resistive Construdion specified in Order 
5100. 

10. Doors and windows may be of wood ex,cept as other
wise specified u11der occupancy require1ncnts in this code .. 

Order 5102. Ordinary Construction. 
1. A building is of ordinary construction if all enclosing 

walls are constructed of incombustible material, and the 
roof has a fire-retardent covering as specified in Order 5107. 

2. The structural framework shall be of steel, iron, rein
forced concrete, masonry or wood. Fire-protection of steel, 
iron or wood structural members may be omitted, except 
that all members carrying masonry in buildings more than 
one story in height shall be fire-protected with not less than 
one-hour fire-protection, as 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 protected 
on the under side by one-hour fire-resistive construction, 
and in buildings of ,; 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 
occ11pancy requirements. 

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

5. Bays, oriels and similar projections from the walls 
shall be constructed of incombustible materials as specified 
in this order. Penthouses and other roof structures shall be 
of not Jess 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. :Fire-Re,istive Standards--Structural Members. 

!llNl)lt::w TllI('I{SICSS J:V JSCllES FOH. \"_-\ItlOrs 
FIRE-RESIS1'1"'.'l.·t~ J\1A1'ERJ .\LS 

~~~~~cc=~==~~=~~-~~'7'--~~-~-~~c~ 

I \! inirmltn Thiclnw~s ;>f Ma! "ri:i.I 
Struct. Steel Parts Fir1'-Hl!Sfating l\f;i.terial in Indw!' For th•• Followinv. 

-~~-~1_''-"-"_c~e~- ---~~~----- ---i- __ :'f~'"!(•·"-~:1~_':-~~:_:i:•<~ ____ _ 

Ste<'! or C:;.:it Iron 
C<llumns: All 
~ft>mhe1"3.~!Pri
m::iryTr11ssei<or 
Primary Girdr~rs. 

v..· cbs and 1'"\angcs 
of Steel Beams 
and Secondary 
Girder.< 

R"'inforcing Steel in 
Columns, Beams, 
Girders&Trus.ses 

Reicforcing SW!! in 
Refnfor~ Con
crete Joists 

--------- _____ l _ _:' __ I_.~r:_l__:~i---=-~~ -~-I~ 
Conc:_~--------1 2 --1 2_ -1--_2}:; ___ 1 __ 
Gunite 2 Hi I ____ 1 __ 1 . ~-.i_ 

Bri.'.:kofCla;·,Shaif',C-~(·~~~;1-------, -- -- i---
Sand Lime All Spnt .. s Fil~ .. ~---i-.!~~-- ! 3h; __ 2~~- -~-

Clay Tile or Haydite or \\Tay!ittl [ • 

Hlock or Poured (;ypsum. All :?. Thid:-
or Concrete Hlo<"k or GyJ>sum I 
Spa~-<-~ Filled._ Mf't;.1! Tii:.~ in u•:~~· s 
H(>rlzontal Jo11,ts. :? !nPhcs 2 2 

l::act. 1 

-p-.,-r~-~·-,~-1-~~~t Pl~-"-'-""- -- - - i ·--- ,;;"'.~~ ----
Clay Tile, End Con11t. l1avel""'s I I 

than 26% voids with all Spaces I l~.i 1 ;..4 
FilledandA.fetal'l'iesi:1Hori- :>%' 

1 
a~·i N0 No 

zontal Joint.a I Filling Filling 

~~----.----1--2 _ :.! T l!-~- 1 -

Gunite 2 I ti~ l ~·.i 

Brick o.r Cl;<y, Shale. Concre.te,;-1-- .. 1--.- -. -. -.-·
1
------

Sand Lime ~h ~.1 4 :;!-i. 2!·.i 

C!~J~~~o~~i~;%~;~~i·~ _J~~~~- -~i--~-=~ ~~~=j-~~. --
}.fetal Lat hand Gypsum or l'ort- I I I . I 

lar.dCcment!'l;..st•-:_~- _._l.:..:..::.:.:.·~-~-, __ 1~ _1 __ _ - - I 
Concrete 17-2 i J 1 ~ I I!·~ 1 

Concrete 

·------·--- --- -r 
l .'.i I 11.i '. -· _______ , ________ ·------ -- --·--· ----- --

Reinforcing Stec>! in 
.Reinforced Con· Concrete 
creteSlabs 

------- -------· -----
Reinforcing Steel in 

Reinforctd Con- Gypsum 
cr1;tc~\ab~ 

·- --. ------1---· 
I 1 ~·i ~' 

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

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" (C19-3:l) of the American 
Society for Testing Materials, shall be accepted for specific 
ratings in addition to those prescribed in this order. 

Order 5105. Fire-Resistive Standards-Walls and Partitions. 

I, :\1inimum Thkkn·~ in Incht-:S, 
Fac1< in F:ici; 

Wall Construction I--·-- --1----1'--··- -----
! 4 Hr. 3 Hr. 2 Hr. 1 Hr. 

Soiid-Ji_ri;, L:aJ-~~~~ng~ Unpl:1gl~r"'!~-~-==--=-1~- 8 =\·-~·-~---·,=·~ - 8 

Solidllriek, :-.:on-Load nearing, U1~<1~tCr<!d ______ ] ~-·-1---'-I--' -· --'-
Solid Ilrkk, L~~ u-~;:;i;, Plastcro':d Two Sid.i.s. I --'-1 __ ,_, ___ s ___ s_ 

Solid Brkk, Non-Load Dearing, l'la~l<·rcd Two Sides 8 I 8 l 4 4 

l10Uow Clay Tile, Load Hearing: l'n;i°~stt<n:d---------1-·}z- --~ ---;:- --.-
-l-Cc:ll 3-Ct:ll :'\-Cell 2-CcU 

Uollow Clay Tile, N'on-L~~d Bt-aring, Unpla.'l.tflr~- .--12-- --p,- -6-.
1

1--., --

-- ----------·---1-4__:_~~~ a-c.,n__ 2-C··l~- 1-Cell _ 
Houow Clay Tlli>, I..oad Htiaring, Ph1.~!.ercd Two Sid•s 12 8 8 I 8 

I 3-CE>!i a..c .. 11 2-C,;.ll 2-Ctll 
-----··---------·--[-·------ ---·- ----. 
Hollow Clay Tile, Non-Load Bearing, PlastH(•d Two 12 !< 4 3 

Sides 3-Ce\l 3-Cdl I-C1;ll l-C1;!1 
--------··---·------··- --· ---,---- -·--- ---- -
Concrete Block, Load Bearing, Unplastered 12 12 !S !S 

-----------·-- ,., ___ ---- -- -- ---- ---
Concrete Dlock, Non-Lo:~d Bearing, Unplasi~<'red 12 12 6 

-------------- ·-·----
Concrete Block, Load Bearing, Pta~tered Two Sides 12 

Solid Reinlon:ed Concrete:, Non-Load Dearing 6 5 4. 3 
-----------------·--- --------·-
Solid Gypeum Block, No11-Load Dearin~, Unpiastered 6 6 3 3 

Solid Gypsum Blo<"k, Non-Load Bearing, Plastered 
Two Sides t) ,f, 3 3 

Hollow Gypsum Block~Nn_n __ -,,.-,-.-B~ring,-U-n_---1 ------------
_P_'-"-'-'-"-•----·------------11--'-· - --8

- --'- --'
Ho!low Gypsum Block, Non-Load Bearing, l'last1;red Two Sideg ______________________ • ____________ - -

Solid Cement or Gypsum Plaster on 11o:-ta! Base, 
Non-Load Bearing ---------

8 8 

Hollow Partitions, Lath and plaster !!hall have a mini-1 
mum thicknf'2!1of % inch. Lath may be of metal or 
~ 8 inch pcrforuted gypsum. If constructed of wood 
atud!I, th(oy shall be fire-stopped. - - - - \ - - --

4 

2 2 

5 

Other materials, assemblies and thicknesses of necessary 
strength and durability for the use intended and which 
have su~cessfully performed under tests made by a recog-
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nized laboratory in accordance 'dth the requirements of 
the "Standard Specifications for Fire Tests of Building 
Construction and Materials" (Cl9-33) of the American 
Society for Testing Materials, shall be accepted for specific 
ratings in addition to those prescribed in this order. 

Thicknesses as established in this order shall be construed 
as establishing minimum requirements for fire-resistance 
and shall not preclude the application of other requirements 
of this code where considerations of strength, durability 1Jr 
stability require greater thicknesses. 

Where plaster is required in this order it shall have a 
minimum thickness of 1/:i inch except that for hollow parti
tions the thickness shall be not less than o/a inch. Either 
Portland cement or gypsum plaster may be used. 

Order 5106. Fire-Resistive Floor Construction. 
Fire-resistive floor construction shall be arcepted for the 

following respective degrees of fire-resistive protection 
when constructed as specified in this order. They shall be 
constructed entirely of incombustible materials. 

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

2. Three-Hour Construction. Three-hour fire-resistive 
floor construction shall consist of i·einforced concrete, 
gypsum or solid masonry slabs or arches not less than 21h 
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 11h 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 eoncretc, gypsum ur 
solid masonry slabs or arches not less than ~% inc!1es 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 reinfordng, 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 OrJer 51°'1. 

4. One-Hour Construction. One-hour fire-resistive floor 
construction shall consist of reinforced concrete, gypsmn or 
solid masonry slabs not less than 21/:i inches it: thickness, 
or shall consist of hollow masonry slabs or arches not less 
than 3 inches in thickness with all joints i11 such hollow 
unit construction thoroughly filled with cemem or gypsum 
mortar, or shall consist of steel joists or sieel floor construc
tion protected with fire-resistive materials as tabulated in 
this order, or shall consist of wood joisted constn.ction with 
a double wood floor on top (the sub-floor not less than %, 
inch thick, and th" total thickness of the two layers not less 
than 11/i inches thick) and with a fire-resistive ceiling as 
tabulated in this order, securely fas1·ened to or suspended 
from the under side of such joists, except that the metal 
!&th 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
forcing, tie rods and supporting structural members st.ill 
be protected with not less than one-hour fire-resistive con
struction as specified in Order 5104. 
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~llNIHU1'l l'H.OTEC'rION FOR METAi, AXD '\'OOD JOl~TS BASED OX 
Tll\IE PERIODS FOR VARIOUS INSUL.\.'rING MATERIAL!!! 

Joist.i '''be l'rotcclcd Im1ulating J..fatcrial 
1'.finimum thickn~ u! mawrial in 
iuches for the following fire-re.l!i11~ive 

materiails 

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

I" ,, 
Cl!iling p\otection or. :Metal or wire lath and gyp-

s tCf'l Joltot.s, v. here ln· sum or !'ortland ccnH·nt 
combu1<tiblt: slab not plaster, concr«te, bun1ed 
!t:SS tha11 2~ in. thick clay products or P'P~um 

2 

is placed above 1---------1·-----------
G~~ t~~ M 

Ceiling prute<·tirm of 
wood joists v.ith dou~ 
hie lkor on top 

1----------1------------
r.tetnl or wirel::i.th and gyp

sum or Portland cement 
!J\aster. ~ain.per!orated 
gyp>l'.um lath, % i: .. gypsum 
pl:l!!ter, joints reinforced 
with3 in. wide strip!! of 
metal lath. 

5. All flat ceilings where the ceiling protection for beams, 
girders or flat slabs is suspended to form a free air space 
between the member and the protection, the protection 
thicknesses may be 1h inch less than required in the tabu
lation contained in this order for flat ceiling protection, 
but no thickness shall be less than % inch minimum pro
tection of metal and wood joists. 

In any reinforced concrete floor construction which in
cludes a metal lath and cement or gypsum plastered ceiling 
on the under side, not less than 'Vi. inch thick, the required 
slab thickness may be reduced 1,~ inch but in no case shall 
be less than 21;;, inches thick. 

Order 5107. I<'ire-Retardent Roof Coverings. 
Fire-retardent roof coverings have no time resistance 

ratings by governmental testing laboratories. The Under
writers' Laboratories in their "List of Inspected Fire Pro
tection Equipment and :Materials" clagsifies their degree of 
fire-resistance by the letters A, B anct C. Class A roof cover
ings have the highest resistance and Class C the lowest. 

Roof coverings on buildings of fire-resisti,·e and mill con
struction shall be not less than Class A, or equal, those on 
buildings of ordinary construction shall be not Jess 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-

f • t 
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stalled according to, the requirements of the Unclerwriters' 
Laboratories. 

Note; '£he U11<.lt.:rwrlten1' Laboratories "Ll::1t o! Iusp0:;-ct<..:d !.lateriah1" is 
obtainable fron1 the Fire Insurance H.atlng Durt>aus and Fire In::iurance 
Agf:ncies. 

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 ~faterials" (A.S.T.M. Designation Cl9-33) 
when conducted by a nationally recognized testing labora
tory. 

Order 5108. Occupancy Separations. 
When a building is used for more than one occupancy 

purpose, each part of the building comprising a distinct 
occupancy division shall be separated from any other occu
pancy di\'ision as provided for under the occupancy require
ments of this code. 

Occupancy separations shall be classed as "Absolute", 
"Special" and "Ordinary" and shall apply to both horizontal 
and \·ertical separations. 

1. An absolute occupancy separation shall have no open
ings therein and shall be of not Jess than four-hour fire
resistiy._:. construction as specified in Orders .5105 and 5106. 

2. A special occupancy separntion shall be of not less 
than three-hom fire-resistive construction as specified in 
Orders 5105 and 5106. All openings in walls forming such 
separation shall be protected on each side thereof by self
closing fire-resistive doors as specified in Order 5109, an<! 
such doors shall be kept normally closer!. The total "·idth 
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 
1 '.!O square feet. 

Ail openings in floors forming this type of separation 
shall be protected by wrtical enclosures extending above 
and below such openings. The walls of such vertical enclo
sures shall he 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 dnors as specified in Or<ler ~ 109, 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 sepamtions 
shall be protected by self-closing fire-i·esistive doors as spe
cified in Order 5109, and such doors shall Le kept n01·mally 
closed. 

Order 5109. }<'ire-Resistive Doors. 
Fire-resistive doors have no time resistance rating estab

lished by governmental agencies. It will be the policy of the 
Industrial Commission to approve, subject to the provisions 
of this order, any door given a rating by the Underwriters' 
laboratories in their "List of Fire Protection Equipment 
and Materials," listed as Class A, B, C, D and E having 
varying degrees of resistance, and suitable for various 
locations. 

Class A doors, or <;qua!, 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, 1% 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. 

Sote: The Underwriters• Laboratories "List or InspecteU M'.aterials" is 
obtainable from the Fire Inaurance Rating Bureaus and Fire IusuranC'e 
Companies. 

Order 5110. Fire-Resistive Windows. 
1. Windows shall be of a design approved by the Indus

trial Commission for the intended use as provided under 
occupancy classifications. The term "window" in this order 
shall include the frame, sash and all other parts of a com
plete assembly. Appro,•ed wired glass Jli 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 8 t square feet in area and 12 
fc<'t in greatest dimension. Such windows may be combined 
in multiple assemblies when separatcrl by approved metal 
mullions, which shall be considered non-bearing. 

:J. Individual glass lights shall not exceed 720 square 
inches in art•a, and ;)-1 inches in vertical and 48 inches in 
horizontal din11.:~nsion. 

N'otct It wi!l be the J;v!ic:r of tile InJu:,Lrial Conuni;ision to Ul'flrove, 
,.uhlt:Ct to the prv·"isions nf this orJer, nny windO\V bearing the tnapec

, tlon 1naulfest ot th<! Unclt-rwrit1:n1' J,aiJor1ttnrit>s tor the situatit•n of 
111,.tallntlon. 

Order 5111. Ghss Block. 
i. Use. Approved glass block may be used in non-load 

bearing panels in \\·alls 'vhc1·e 01·dinary glass ,\·ill be per
mitte•l, unless S]lecifically prohilJited by occupancy require
ments of this code. 

2. Installation. Glass block ]lanels shall not exceed 120 
sf1uarc feet in unsupported arPa, "·ith a n1aximum height of 
12 feet and a maximum width of 16 feet. The horizontal 
anrl vertical mmtai· joints between each block shall be com
posed of one part of Portland cement, one part of lime and 
·1 parts of sand, or its equiYalent. 

All pands over 6 feet in width shall be supported on each 
.:-·.itle b,\· ch'l.ses, not less than l~·S inches in depth, of n1etal 
<ir other incombustible material. 

Appro,·ed continuous metal bond ties shall be pro,·ided 
i11 <-:1ch horizontal mortar joint for block of nominal 12 x 12 
inch size and in at least eYery third joint for block of 
srnallcr din1ension. 

Provision shall be made in all panels for expansion, using 
approved expansion material not Jess than 1 (, inch thick for 
h"arls and lintels and not less than 14 inch ti1ick for jambs. 

Ordt·r 5112. Height of Building. 

The height of a building- is measured at the center line 
of i.ts principal front, from the sidewalk grade (or, if 
'-•Hmg back from the sidewalk, from the grade of the 
lt'roun_d adjoining the building) to the highest pait of the 
','."'f, if a tlat roof, or to a point:;~, of the height of the roof, 
'' a gabled or hipped roof. If the grade of the lot or adjoin
ing sidewalk in the rear or alongside of the building falls 
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below the grade at the front, the height shall be measured 
at the center of the lowest side. 

Order 5113. Basement: First }<'Joor: Number of Stories. 
A basement is a story whose floorline is below grade at 

any entrance or exit and whose ceiling is not more than :i 
feet above grade at any such entrance or exit. The first 
floor is the floor next above the basement, oi· the lowest f\001· 

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 titoroughfarn 30 feet or more in 

width. 
2. An alley is any public thoroughfare Jess than ·30 feet, 

but not less than 10 feet, in width. 
3. A court is an open. unoccupied space othe1· than a 

street or alley and bounded on one 01· more sides by the 
walls of a building. 

Order 5115. Standard Exit. 
Every door which serws as a requirer] exit from a public 

passage\vay, stair\vay or building shall be a standard Pxit 
door unless exempted by the occupanc>· requirements d 
this code. 

Note: For required exlt;i see OrJers 54ll6, 6510, 51)0S, 5709. 

Every standard exit door shall swing outward or toward 
the natural means of egress (cxce11t as below). It shall be 
level with the floor, and shall be so lrnng that, when open, 
it will not block any part of the required width of any other 
door\vay, passagc\vay, stair\Yay or tlrc escape. No reYolv· 
ing door, a11d no sliding door except \\·here it opens onto a 
stairway enclosure 01· serves as a horizontal exit, shall he 
considered as a standard exit door. 

A standard exit door shall ha,·e such fastenings oi· hard
ware that it can be opened from the inside without usin~ 
a key, by pushing against a single bar or plate. or turning 
a single knob or handle; it shall not be locked, barred, or 
bolted at any time while the building is occupied. 

A standard exit doorway shall not be Jess than 6 feel 
4 inches high by 3 feet 4 inches \\·ide, except where espe-

;( 
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cially provided under occupancy classifications and in Order 
;, UO. Where double doors arc provided with or without 
mullions, the width of each single door may be reduced to 
:! feet 6 inches. 

In every building which is used at night, a red exit light 
shall be placed O\'Cr every emergency exit door and also 
o\·cr every exit door ,,·here other doors or openings n1ay 

t:ause confusion. 
!)oors, \Vindo\VS or other openings \vhich are not exits 

hut \vhich give the appearance of exits shall be eITectively 
~uardcd. 

Order 5116. Stairways. 
1. Definition. By a stairway is meant one or more flights 

of .st£'ps and the necessary platforn1s connecting then1 to 
forn1 a continuous passage from one le\·el tu anothe1· \Vithin 
a building or structure. 

:!. Width. Emry required exit stairway, whether en
("lost~d or not, shall be not less than i1 feet S inc-hes '""i<le, of 
\\·hich not n1ore than -! ine:hcs on each side n1ay be uccupie<l 
l1y a handrail. E\'cry platforn1 shall be at lea.st as \\·ide as 
I L1· stair\vay, n·1easuring at right angles to the direction of 
t r.t\"!'l. I•:very straight-run platfor1n shall n1l'nsur0 nt least 
:~ f~· 11t in ~he direction of traYel. \\''herryer a c1oor opens 
1 ·nt 1 • a sta11·\\·ay, a platforn1 shall be pro\·ided extending ,tl 
I, ""l the full width of the door in the diret:tic!t of tra,·cl. 

,.,, .. : JC uth<:r stair\vays are provi•lt:d in ~t<l<iilio:i tL) thu,;f" rc<Ji.zir"'d 
1 ~· ti.I:• <''><I•~. :such udditional st:.1.lrw11ylc.' n,-.,.,1 not 1.:0111\.>:"ll~ to th" width 
( · ·11i IP·r11•_•r1 h1 ot this code, 

:>. Handrails. All stairways and steps of more than 3 
:•:.i·rs };hall have at least one handrail. Stair,\·ays and steps 
'' f• et or more in width, or open on both sides, shall have a 
handrail on each side. \\rhere only one- handrail is required 
1 ~ r:Ji:dl he place<l on the lett han(l side as one rnounts the 
:-. a'. rs: or on the open .side, if any. 
• ~tair\\'ays '"hicl1 are n1ori..: th~n1 8 feet \\·icl8 sl1a1J be 
•·1~·1dt·d h\· cent ·1 . . . - . er rat s mto widths not more than 8 feet 
;;0 ; lt>,;s U1an 3 feet 8 inches. Rails shall be not less than 
;, .' •·t fl mches ve1tically abo\'e the iv,sc of treads or 3 feet 
•
1
uidws above the. platform. Railin>:s on open sides of 

Pt ., i f'\\"'l}'s a , I tf -• · • nc., P a orms shall be provided with an inter-
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mediate member at mid-height, or with vertical members 
having a n1aximum spacing of 11 inches; or its equivalent 
in safety. 

Stairways on the outside of buildings and an integral 
part thereof, having more than :1 risers shall have a hand
rail at e>< 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 7% inches and a uniform tread of not less than 9% 
int:hes, n1easuring fron1 tread to tread, and from riser to 
riser. No winders shall be used. There shall not be more 
than 18, nor less than 3 risers between platforms or between 
floor and platform and not more than 22 risers from flooi· 
to floor with no platform. 

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

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

The edges of all treads and the edges of all stairway land
ings shall be finished with a non-slippery surface not less 
than ~1 inches in \vidth. 

Order 5117. Smokeproof Stair Tower. 
A smokeproof stair tower shall be an enclosed stairway 

which is entirely cut off from the building and which is 
reached uy 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-resistiYe construction as spe
cified in Order 510,:;, and the floors and ceilings of not less 
than two-hour fire-resistive construction as specified in 
Order 5106. 

The doors leading from the buildings to the balconies and 
from the balconies to the stairwa0-s shall he fire-resistive 
doors as specified in 0l"der 5100, and all openings within 
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10 feet of any balcony shall be protected with fire-resistive 
'vindO\VS as specified in Order 3110, or fire-resistive doors. 

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

Order :>118. Interior Enclosed Stairway. 
An interior 1...!llClose(l stair\vay shal1 be completely enclosed 

with walls of not less than two-hour fire-resistive construc
tion as specified in Orclet".•)lO:i, except that in ordinary or 
frame buildings and in mill or fire-resistive buildings not 
more than 3 stories in height one-hour fire-resistive enclo
sures may be used. All doors opening into such enclosures 
shall be as specified in Order 5109. 

The enclosul"e shall include at each floor level a portion 
of such f!oo1· which will be at least as wide as the stairway; 
and such enclosure shall also include the passageway of the 
lirst Jloor level (if any) leading from the stairway to an 
oUt.::::ii<le door, so as to uffurcl uninterrupted passage fro1n 
the uppermost floor to such outside door without leaving 
the t:!llclo.sure. 

If windows are placed in any such enclosure they shall be 
ii:--:ecl fire-rt'sisth·e \\·indO\\·s as specified in Order 5110, ex
<.:ept in uutside \rall::;. 

Order oll~I. Horizontal Exit. 

1. A horizontal exit shall consist of one or n1ore open
ings throu~d1 01· around an exterior \\'alI or occupancy 
separatit"'n, 01· of one or lnore bridges or balconies connect
ing two buildi11gs or parts of buildings entirely separated 
Ly occupa:wy separations ag described in Order 5108. 

2. Opc11ing·s U::5ed in connection '\'ith horizontal exits 
sl1<Jl be protected by fire-rc·sistive doors as specified in 
Order 5109. If swinging doors are installed in pairs, they 
shall be ananged to swing in opposite directions; with 
c!irc-ction of traYel indicated by signs, except that where the 
tra\-c>] is in one direction only, both doors shall swing in 
that direction. Such doors sha]] be kept continuously un
locked whencYer the building is occupied and be normally 
closed or be self-closing and equipped with fusible links. 

3. Floors in horizontal exits shall hm-e a slope of not 
more than one foot in 6. 
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1. All doors and windows within 10 feet of any balcony 
or bridge shall be fire-resistive doors as specified in Order 
5109, or fire-resistive \Vittdo\Y.S a.s specified 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 
lhe balcc,ny or bri<lge. 

5. The floor on each side of a horizontal exit and all 
passageways leading thereto shall be kept clear and 11n
obst1·ucted at all times. 

Order 5120. Fire J'scapcs. 
I. 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 possiL!e then every wall 
opening which is less than 6 feet distant horizontally from 
any tread or platform of the fire escape shall be protected 
by a fire-resistive door as specified in Order 5109 or by a 
firc-resisth·e window as specified in Order fi 110. 

2. Exits to Fire Escapes. E,·ery fire eocape shall be ac
cessible from a public passagewar r;r shall he directly ac
cessih]e fron1 each occ:upied 1\,onL Exits to fire escapes 
shall be standard exit doors as specified in Order 5115, 
except that doors to "A" fire eseapes mar he n0t less than 
2 feet 6 inches wide. 

3. Design and Fabrication. Each part of e\'er.v fire escape 
(except counterweights for balanct;d stainvc::s) shall be 
designed and constrncted to cany a li\'e load of 100 pounds 
per square foot of horizontal area over the entire fire es
cape. Each part of every fire escaJJe ''wll be designed and 
constructed in accordance with the requirements of Order 
532-!. except that the unit stresses therein specified shall 
be reduced by one-fourth. The minimum sections and sizes 
specified below shall be increaoed whenen:r necessary so 
that under full load the allowable unit stresses will not be 
exceeded. 

No other material than wrought iron, soft steel or me
dium steel shall be used for any part of a fire escape, except 
for weights, separators and ornaments. No bar material 
Jess than 11'.j, inch thick shall be used in the construction of 
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any fire escape, except for separators, ornan1ents, struc
tural shapes over 3 inches and rigidly lmilt up treads and 
platforms of approved design. In the fabrication <>f a fire 
escape, all connections or joints shall be made by riveting, 
bolting or welding in an approved manner. All bolts or riv
ets, except for ornamental work, shall he not less than 
% inch in diameter. 

4. Platforms. Each platform on an "A" fire escape shall 
be at least 28 inches wide; each platform on a "B" fire 
escape shall be at least 3 feet 4 inches wide. Such widths 
shall be the clear distance bet\Yeen stringers, n1easuring at 
the narrowest point. Each platform shall extend at least 
4 inches beyond the jambs of exit opening. The above 
minimum widths and lengths shall be increased, wherever 
necessary, so that no exit door or \vin<lo\\" \Yill, \vhen open, 
block 4ny part of the required width of the fire escape. 

Every platform shall consist of either, 

(1) Flat bars on edge, not less lhan Ix ~'J. inch; but not 
less than 1Y4, x %, inch where bolts and separators are used; 
bars shall not be more than 11/i inches eenter to center. 

(2) l;fi inch or % inch squa1·e J,m s \\'ith sharp edge up, 
not more than 1~ 2 inches center to center. 

(3) % inch round ba1·s. not more than 11.:, inclws cen
ter to center. 

Platform and treads may be solid if coYcred by a roof. 
The platform frame shall con~ist of not less than 2 x ~8 

inch flat bars on edge or cquirnlent, pro\·idecl the brackets 
are not more than 4 feet apart. If brnckets are more than 
4 feet aparL, the fra1ne shall Lt: correspondingly stronger 
and stiffer. Every platform wider than 30 inches, if made 
of square 01· round bars, shall have a third frame bar 
through the center; if made of flat ba,·s, the platform shall 
have separators and bolts through the center. Frame bars 
shall not project more than \/, inch '1ho'"' plHtform bars, 
except ar.ound the outside of platform. 

There shall be a platform at each story above the first, 
and inte1·mediate platforms if floors are more than 18 feet 
apart vertically. 

Platforms shall not be more than 8 inches below the door 
sill. 
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5. Brackets. B?·ackets for a 28 inch or 30 inch platform, 
when spaced not more than 4 feet apart, shall be mwle of 
not less than % inch square bars or 11/:i x 11~ x % inch 
augles; such bars or angles shall he larger if the platform 
is wirler or if the brackets are farther apart. Each bracket 
shall he fastened at the top to the wall by a through hr,Jt 
(at least ~11 i11ch diameter), nut, and washer (at least ·1 inch 
diameter). The slope of the lower bracket bar slwll he noL 
less than 30 degrees with the horizontal. The lower bm· shall 
have a ·washer or shoulder to give sufllcient bearing against 
the \mil. 

The strength of the wall to which brackets are to he 
attached shall be carefully considered in determining the 
spacing, shape and inside connection of brackets, so that 
11nder fol! load the wall will not he unduly stmined. Wllcr0 
it is neceosaiT to install brackets adjacent to wall op1enings 
they shall b~ located at a suitable distance therefrom, or 
the wall shall be properly reinforced. 

6. Stair\vays. Each stair\\·ay of an "A" fire escape shall 
be at least 24 inches wide between stringers; such stainvay 
shall have a uniform rise of not more than 8 inches and a 
uniform run of not less than 8 inches. 

Each stairwav of a "B" fire escape shall be at least 3 feet 
..t inches \vide l;et\\'een stringers; such stair\vay shall have 
a uniform rise of not more than 8 inches, and a uniform 
run of not less than 9 inches. 

Xote: The ri.::e is the vertical .Jl!:'tance from the extren1.~ ed;;" n[ nny 
step to the corresr,onding extrcm<: •~dge of the no:xt !'tep, The rnn is the 
horizontal distance b~t\veen the saine points. 

Stairway stringers shall consist of either 

(1) A 5 inch channel or larger. 
(2) 'f\vo angles 2 x 2 x ~i inc11 or larger. 
(3) 'Two !lat bars 2 x % inch or larger. 
(4) One flat bar 6 x 14 inch or lnrger. 

If two angles or two flat bars are used, they shall be 
properly tied together by lattice bars, vertical as well ao 
horizontal. If tint bars are used, every stairway of more 
than 10 risers shall have lateral bracing. The connection 
of stringers to platform, at top and bottom, shall be at least 
equal in strength to the stringers and shall safely carry 
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the full live and <lead loads. If stringero me carried by in
termediate brackets, the stringers shall luwe a horizontal 
bearing on the brackets ;1nd sha1l he properly and secureiy 
connected thereto. 

Treads shall consist of either flat or square liars, (not 
round), of Lhe size an11 spacing- specified for platforrils. 
.. <\n " .. i\'' tread shaB consist of at least six S<JUare burs, or 
seven flat b~n·s. _:\. "B" tl'eacl shal1 consist of at least seven 
square bars, 01· eight fiat bars .. ~ "B'' tread n1ade of flat 
bars shall have separators and bolt through the center. A 
"B" !read made of square lmrs shnll be trnsse1L 

'Treads and platforms may be solid if cornred by '' roof. 
7. Balanced Stairway. All "B" :!ire escapes, and all fire 

escape.sun sch001s, theaters, and assembly halls, either shall 
reac:h to the ground or shall have a balanced stair\ray reach
ing· to the ground. "A" fire escapes \Vhich are not on 
schoo!·:;, theaters, or asse1nbly halls, n1ny ternlinate in a 
platform at least 3 feet long, located not more than 10 feet 
alJO\'C the ground. 

E\·ery balanced stairwa:-- shall conform to the require
n1ent.s for other stair\vays exce1Jt that the stringer . .; and top 
rail rna~· be lighter if the;.· are propPrl.v trussed. 'The coun
terbalancing cleYice shall be attached to both sides of the 
stairway equall,·, or a special nttachment shall be used to 
p1·event \Yarping or t\visting. The counterbalancing device 
shall operate graduallj· and easil:r as the live load is ap
plied. Cable counterweights are not permitted. 

Treads for H_,.\" balanced stair\vays n1ay be n1ade as fol
lows: two 11/1 x 11.1, x 1,4 inch angles at front and back; 
t\vo 11/i. x ~,.:j. inch bars bet\veen, lying· flat\'·:ise; one inch 
space het,,·een bars. Treads for "B" balanced stairv:ays n1ay 
be n1ade as follo,vs: t\vo 1112 x 1 ~ 2 x ~.:i, inch angles at front 
and back; two 11,~ x %. inch bars between, Iring flatwise; 
one inch space between bars. All such trends shall be 
strongly- fastened together \Vith cross bars not n1ore than 
14 inches apart. 

8. Railings. Railings shall be provided on ~u open sides 
of platforms and stairways, and 011 both sides of balanced 
stairwnys. Either a railing or a handrail fastened to wall 
·shall be provided on each side of all "B" fire escape stair-
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ways. Railings shall be at least 3 feet high, measuring ver
tically from Jloor of platform or from nose of step. 

Every railing shall have posts, not more than 5 feet apart 
made of not less than 1112 x 11,~ x 1/J, inch angles or tees, or 
11,:,, inch pipe; top rail not less than llA x 11,4 x 1A inch 
angle or equivalent; renter rail not less than llA x fo flat 
bar or equivalent. All eo1wections shall be such as to make 
the railing still'; two bolls (% inch or larger) shall he used 
at the foot of each post where,·ei· possible, or at least one 
1/2 inch bolt shall be used. Railings shall be continuous. No 
projections on the inside of the railing shall be permitted. 
Where a railing returns to the wall, it shall be fastened 
thereto with a through bolt (at least % inch diameter), 
nut, and washer; or !in reinforced concrete) with an ap
proved insert; or the railing shall be made equally secure 
\Vith a cliagoaal lJrace extending at least 3 feet horizontally 
and 3 fe<>t vertically. 

All outside railings which are more than 60 feet above 
grade Rh.all lie at least G feet high, nleasuring vertically from 
flnur of p1r1tfor1n <11' fron1 nose of step. Such i·ailings shall 
be of special desig·n app1'0\"ftl lJy the Industrial Con1mission, 
having· noi lr8' than four longitudinal rails, and vertical lat
tice bars not m«re than 8 inches apart, and proper stiffening 
braces or brnckel.~. 

9. Ladder tu llnof. E,·er:• fire escape which extends 
higher than the second floor shall be provided with a ladder 
leading from the npper r>latform to the roof, unless the fire 
escape stair\\·;_1y leads to the roof. The luddcr shall l1a\¥e 
st1·ing-ers not less than 1~~. inch pipe, or not less than 2 x i7'8 
inch flat bm·"· at least 17 inches apart in the clear. The 
rungs shall be not less than 1,~ inch square or o/8 inch 
round bars, 14 inches eenter to center. The stringers shall 
he securely tiP.d together at inter,·als no greater than every 
fifth rung. The string-ers of each ladder shall extend not Jes.s 
than -1 feet ahove the roof coping and return to within 2 
feet of the mof, with the top rung of the ladder level with 
the coping .. 

10. Other fy]Jes of Fire Escapes. Sliding or chute fire 
escapes may he used, upon the approval of the Industrial 
Comn1ission, in place of"~!\." or "B" fire escapes. Every slid
ing fire escape shall be prn,·ided with a ladder constructed 
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as in Order 5120-9, extending from 5 feet above grade, to 
4 feet ahove 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 hea\'Y streams from 21/2 inch hose, and (b) for use 
by occupants of a building on incipient fires. These are re
ferred to in these orders as Fire Department, and First Aid 
Standpipes, respectively. The features of each system may 
be combined in a single equipment, if served by an auto
matic water supply conforming to Order 5121-2 (g) or 2 (h). 
All threads on hose and hose connections shall be inter
changeable with those of the public fire department. 

2. Fire Department Standpipes. 

(a) Shall be provided for all buildings exceeding 60 
feet in height. Ilequired standpipes shall be installed as 
construction progresses, to make them available to the fire 
department in the topmost floor constructed. 

(b) Standpipes shall be suftlcient in number so that 
any part of every iloor 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 cn>ss connected at the bottom, and equipped with 
individual controlling \'alws located not higher than the 
first story. 

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

(d) No required standpipe shall be less than 4 inches 
in diameter, and not less than 6 inches in diameter for 
buildings exceeding 75 feet in height. l\Iaterial shall be steel 
or wrought iron pipe with approved fittings, designed for a 
working pressure of 109 pounds in excess of the static pres
sure due to elevation. An approved 2% inch hose valve shall 
be located at each story, not over 5 feet above the floor 
le\·el. An approved pressure reducing device shall be in-
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stalled at hose valves where the pressure would otherwise 
1Je in excess of 50 pounds. 

(e) ...-\.n approved siarnese connection \vith a check 
valve in each inlet shall be installed on a 4 inch pipe con
nectin~ with each standpipe system and shall be ma,.ked 
"To Standpipe". The elevation of the connection shall ~e 
not o\·er 3 feet above the side\valk or g1:ound. An auton1at1c 
drip valve sliall be installed where necessary to prevent 
freezing. In buildings with several standpipes, more than 
one sian1ese connection may be required. 

(£) Fire department standpipes 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 where 
judged necessary by reason of the high combustibility or 
potential hazard of the occupancy. When required, they 
shall be designed to provide not less than .JO vounds flowing 
pressure at the tup outlet, with volume for two fire streams. 
An.v of the following supplies will be acceptaL!c: 

1. Connection to city water works system when pro
viding required. lninin1un1 volume and pre,:;sure. 

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

3. Pres:rnre tank of 5250 gallons gross capacity (3500 
gallons water capacity). 

4. Anton1ntic purnp or pun1ps_, "·ith combined effec
tive capacity of 500 gallons per minute. 

(h) • .\n automatic water supply from an appro':ed fire 
pump shall be provided in buildings over 150 feet high, or 
in buildings over 10,000 sqnare feet in area per floor and 
requiring a standpipe>. The capacity of the pump shall be 
not less than 500 gallons per minute for a 4 inch otandpipe, 
750 gallons per minute for two interconnected 4 inch or 
single G inch standpipes, and 1000 gallons per minute for 
larger systen1s. 

3. First Aid Standpipes. 
(a) Shall be provided as required in Orders 5414, 5533, 

5721 of this code. 
(b) Standpipes shall be suflicient in number so that any 

JJ<lrt of eve1·y floor area can be reached within 20 feet by a 
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nozzle attached to not more than 75 feet of hose connected 
to a standpipe. 

Note: Standpipe QUtlets ::ihoulrl h•! localt'<l In O<;C'-1J>i•!d .:J.!·•·!l.i', and 
usually at Jnt.~rior collnnn.'l in large nr•;f\. building.~. ;\~ylun1.-; and pl:tc<·.s 
of <let .. nUon n1ay r•·q11ir1: ::;p.,cial a1·rru1g·~n1.:nts. It :<11<•11!<1 b,· 1io::;:-ilile in 
all cr.L-;c~ to direct th<! ::itrf·a1n into alt intportant <'ll•·ln~11r .. ,.: ::;ncli :is 

doscts, etc. 

(c) No requireJ standpipe shall be less thau 2 inches 
in dian1eter, and not less than 211~ inches in dian1etcr for 
buildings 5 stories or m"re in lieight. Material shall he 
wrought iron or steel and pipe anrl fittings shall he of suit
able weight for the pressure used. An approved 1 ~~ inch 
hose valve shall be Iocate<l in each stor.\', not n1ore than 5 
feet above the floor level; valves of the gate type shall be 
equipped with a suitable open drip connection. An approw,d 
pressure-reducing device shall be installed at hose valrns 
where pressure would otherwise be O\'er fiO pounrk 

(cl) Not more than 75 feet of hose shall be at\<iched 
to each ouilet. Hose shall be of unlined linen comtruction, 
l l/2 inches in dian1eter, \vith a 1,,~ inch nozzlf: :ittacht:d . .and 
shall be located in approved cabinets or racks. 

(e), Water supply shall lrn automatic. <111<1 be rle-;igne,l 
for 70 gallons per minute for 80 n1inutes ,-;ith 2~) nounds 
fitnving pressure at the t<Jp CJUtlct. Such sup11l\· n1a'.· l;f~ frc"1!n 
cit~.r connection, gravity tank, pressure lank ··ur p.un1p. 

:Xote: D:.tta. C>n the d.::sign of . ..;t,uvlPilll.' !;ystei!1:,; , :,i, J., .. io1J)!ol in th" 
Standards of the :\:ltlon:1\ Bounl r:if Fire rn•l<•l"y.·rit·cr:• !".q· t!.· !llO':a;;:·
Uon Of Standvip~ and Ho~e R:r.~ti:ms. Th·~ 1n<lc1st1 iod C·in1;ni--.~ion ,,-:JJ 
ordi11:u·Hy apJil'ovc any in:-ta]Jati~11i ""llkh L<; ;1pr,:·oy(·1\ J.y tt1•:: T;ri'l•.·r
writcrs. 

Order 5122. ~,ire Ex1inguishers. 

\\There fire exting·uishers are required, they shal! he of r. 
type approved by the Industrial Commission. c\ 1J Ji re extin
guishers shall be charged in accordance with the instructions 
of the manufacturer. 

.Extinguishers shall be conspicuously lorn! ed \\~here they 
will always be readily accessible and so distributed as to be 
imme<liateIJr available in e\·eut of fire. The.\· :shall he hun(r 
on hangers or set on brackets or shel,·es $(.). thrrt the top of 
the extinguisher is not more than 5 feet abo\'e the floor. 
·~ ~~t~: Th~ lndustri.'.l.l Co~uni.S.!'<ion '\Vilt •H·dinari!y !1.!•l•l'<'Y" any t.·xtin
..,1u,,h.,: '\\'hu:h b(:ar·s the l;ndcrwrit•~r:;;• laht0 l anrl whirh i::o nf the si:t<l, 
a11d sn1tablc, for the hazard for '\\'hich it h; intt..:nd<'(l. Consult the Indu.:;
t1 :'.i.l Co1nmission tor lists ot approved extinguishers, 
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Order fi1:!3. Automatic Sprinklers. 
1. Require<! automatic sprinkler systems shall be de

signed and constructed in conformity with good established 
practice. Only materials and devices approved by the In
dustrial Con1mi.ssion n1ay be used. Reinstallation of used 
sprinkler heads is prohibited, and other secondhand devices 
may be installed by special permission only. 

2. Where an automatic sprinkler system is required 
throughout a building, supply shall be from a city water 
main, or from a gravity or pressure tank. If the city water 
supply is inadeqm,te in either pressure or volume, .a tank of 
not lr:ss tha1t 5000 ;ralions capacity shall be provided. The 
botto.n1 of u gra\·ity t..anl{ shall he not less than 35 feel above 
the under side of the roof. 

3. \Vhere automatic sprinklers are rc(1uired in a base
ment only, the supply shall he from a city water main. 
Where there is no city water supply, such basement sprink
lers need not be installed; but at such time as a city supply 
becomes arnilahle, such requil'cd basement sprinklern shall 
be insta1lcd. 

·1. EYery basement sprinkler system shall also include 
sprinklers in all shafts (except elevator shafts) leading to 
the slorv above. 

5. Ev~ry sprinkler system shall have a suitable audible 
alar::n and an approved sin111ese connection n1arked "To 
... ..\.uton1atic Sprinklers", and other\vise conforming to 
Order 5121-~(e): 

,;ott•: il \vill ll~ the po!icy of the In<lustrlal Co1nmbslon to 11.ppro\•f> 
.,;q_utp111 ., 11 t crJ:1forrrLing to gt;,nd11rds of the Nn.tional Board. of Pire 
1.Indcrwritcn; for .S11ri11kle:r D<tulr•n1e11tB, o.!,.,o 1J1aterial!'i and <li::v1ces cur
rt·ntlr listed by the Undcr,.:rltt:rs' I..:iboruto1·it:s. •_rhe Commission re
serve:< the right to or<l<;r a sprinkler .s:rste1n in any hu!l~ling, regarJles~ 
ut h~ight or 1;u1nber of persons, it' the occupancy is espvcie.lly hnz11rdou;i. i 
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('ha1iter 4 

GENERAL RE<!UIREMENTS 

Order 5200. Dcsig·n and Supervision. 
Every new building containing more than 50,000 cubic 

feet of usable space, or addition to a building which by 
reason of such addition results in a building containing over 
50 .. 000 cubic feet of usable space, or structural alteration to 
a building containing ovel' 50,000 cubic feet of usable space 
shall l.tt designed b~~ nn architect or engineer in accordance 
with the provisions of this code: and shall be constructed 
under the supenision of an architect or engineer who shall 
he respon.-;ib1e f1:-ir its erection in accorqancc \\·ith the plans 
and ,;pecifications of the designer. No change from the orig
inal phms and specifications shall be made except with the 
knowledge and consent of the designer, and as provided in 
Order iJOlO of this code. 

No utvner :shall t:onstru.ct ur alter any building·, or portion 
of a buiiding, or permit any building to he constructed or 
altei'e<l, excc1,t in accordm1ce with the pro\·isions of this 
section. · 

:r-.·otc; By tilt.: u~ru1 •·ar..:hitect" or "engineer" abvv~. is 11it.·ant "resis
t1;red urrl1it•;ct'" r·:· •·r·"·s-:st~red prufessional engin~er", as dE-fined in the 
.Architcc~.:; :ui~ rrcf..:.,;:::iivrud Engineers Registration Act, Section :i.!Jl,31 
nf ti .. 'Vio:,; .. ~•n>_,11, ~:u~utc.,;. 

Order 5~()1. Height and Class of Construction. 

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

Building> of mill construction shall not exceed a height 
of 7G feet in which height there shall not he more than 7 
stories; in·oyided, that the height of a building erected on 
sloping ground ma,, be not to exceed 75 feet plus a vertical 
distance eqnal 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 mar extend not to exceed 20 feet above such height 

limit. 
Buildings of ordinary construttion shall not exceed a 

height of 50 feet in which height there shall be not .m'.>re 
than 4 stories; provided, that the height of a htnld_1ng 
erected on sloping ground n1ay l 1<~ 50 feet plus a yert1c~tl 
distante equal to the vertital change in sl1Jp(~ aloilg and in 

the length of an:,· si<le: of suc:L Luilding, l1ut in no cade _shall 
such height exceed GO feet nlir,·:" the adjncc•nt finrnhed 
ground level. ~ro\\'Cl'S, other than tanl-:s, ;:;pires and steeples 
not exceeding 20 per cent of 'thP rouf nrca, erecte<l as a part 
of such building and not us(:d for !1abitati()ll or storage n1ay 
exteoid not to exceed 15 feet abo\·e sucli height limit. 

· · f' f t " · ' ·'I 11< t 'x··e··.-J a J·eio-ht Bu1ld1ng::; o ran1e c:o11s rLH:t1011 :,!i,,1.1 ' 1-- '-' \..;\ i o 

of 35 feet in which height there shall •ie not more than 2 
stciries, except as prodded in Oi·der 5701 ; provided, that 
the 11eio-ht of a building erected on ;:;l()ping ground may be 
35 feet ~Jlns a vertical distance eqm1! to the verti~al_ change 
in slope along the length f!f auy side of ~uc11 hulldu1g, ~ut 
in no case shall such height excee<l 40 feet ahow the adJa
cent finished g·rriund level. Spires, tu\\-ei·s, other than tanks, 
or steeples not exceeding· ~O per cent of the roof a1~ea, 
erected as n pc.trt of such building and not usell for habita
tion or storage rnay extend nt .. t to (·>:Cf',::ll :2(J f,•et above sucl1 

height limit. 
In every building· 1nore than ·1 stqrh':', in lit3ight-, u.11 doors, 

,vindo\vs and other c.ipenings in out.side \Valis shall 1Je pro
tected ,,,itl1 fire-resistive c1uors 01· shntters as specified in 
Order 5109 or fire-resisth·c \\·indows as spceifled in Order 
5110, unless sucl1 openings are on streets ur on alleys or 
uuter courts 20 feet or n1ore in \Yil1th. 

Note: See Chapter 343.-161 of th.:: \\'i;;c:o:,.~ln Statut<:·.~ rvr statute lu'v 
r..:·gulating h~ight of buildings thr0t;ghout th·~ stau: llf \\'i::consin. 

0 rd er 5202. "'indows. 
}~very roon1 in \Vhich one or 111ore per:::;on;:; live, sleep, or 

are en1Ployed, (except storage ronn1s or other ronrr1.s \Vhere 
the nature of the occupancy will not permit) shall be lighted 
bv a window or windows opening directly upcn a street or 
ailey or upon a court (as defined in Order 5204) on the 
sam~ Jot with the building. The windows shall be so con-
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structed and distributed as to afford proper light and venti
lation. EYery building more than ,fO feet deep (measuring 
at right angles tu the windows) shall have windows on at 
least two sides. 

E.:s.:c~11tiou; 'rh<: provi.sious of this or(h·r Illa)' Lt~ \\ah·"(] f0r fLl.Ci.o!·y, 
u!fict or nn:r(;antilc building:> Jf pruvi:,,jun,; :~re 111a.l<• fo:· pr<1111cr arttf.o::ial 
Jig:hti1,g, anU if ventilation is 11rovJ,Jed in a<:c:ordan..:•· \\·:th the vruv;.~i,_•n,; 
0! th+.: lle~tting, Ve11tilation and Air Cvuditioning Cod•:. 

Order 520:!. Window Cleaners. 
Windows in public buildings a11d places of employment 

which cannot be cleaned from within, the top.'> uf which are 
more than 20 feet above the ground Jlool', flat roof, balcony 
or permanent platform shall be equipped \\·ith appro\'ecl 
means to protect the window cleaners; such means shall 
consist of, 

1. A safety belt for each window <:leaner, which belt shall 
be fastened at each end to a permanent dc,·ice that shall 
be fii·mly aitached to the window frame, 01· to the building 
proper; or 

2. A substantial ]Jortablc platforrn that is projected 
through the windo\\· or supported from the ground, tlonr. 
roof or platforrr1 IeYel, fo1· th,~ \\'illd<1\\" eleaner to stand 
upon, and that is equipped \\'ith an appro\i.:d lianrlrnil and 
toeboard; or 

3. A substantial swinging srntrold equipped with stancl
ard handrails, toeboarcls and life line; or 

4. A substantial chair sc·affuld equipped "·ith a safety 
belt, or 

5. Other equally efficient deyices. 

Order 5204. Definitions of Courts. 
1. By inner court is meant all 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. B,y outer colnt i::; n1cant a court bounded on three 
sides with walls and on the remaining- side Ln- a street, alley 
or other open space not Jess than 15 feet wide. 

4. By outer lot line comt 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 a20~. Size of Courts. 
[n applying the following rt>quircments, a lmilding from 

::o to .!;) feet high shall be considered as haying at least 
;~stories, antl C'arh additio11al 1:-~ fe<~t t.::hall he considcrC'd an 

addltio11:1\ Rtory. 

Ciuter lot line courts shall be not less than a feet \Vidc 
l'of c1 ctn1rt ~ stories Ol" less ill h0ight and -10 feet or less iu 
length. 1rn·,tsurc<l from the lot line to the "·all of the builcl
i11g·. I-~ni' ea<.:h additional st<;ry in h1..:ight, the \\·iclth of sueh 
vourt ::;hall be increas8'd one foot; and for each additional 
l ;; fc•,t or fracticn thereof in length. the width of such court 
~hall he further intri.:ased one foot. 

Gutt"· courts between wings or parts of the same build
ing, or l>etween different buildings on the same lot, shall be 
110t kss than 6 feet wide for a court 2 stories or less in 
ncizhi an<1 -"10 fe<..:t or less in length. .F'or each additiona1 
oto;:). in h0ighl, the width of such court shall be increased 
one fnot, and for eath additional 1 o feet or fraction thereof 
it1 h .. •ngth, the \\'iclth of such tourt shall be further increased. 
one foot. 

\\'here 1·uler c<.nnts or outer lot line courts open at each 
end to a street or other open space not less than J .) feet 
"·ide, the aboYe lengths may be doubled. 

l nncr lot line courts one story high shall be not less than 
·l feet \vidc and nt)t less than 40 square feet in area. Inner 
lot line courts two stories high shall be not less than 6 feet 
"·id,, and not less than 60 square feet in area. For every 
a<Milional ,;tory every such inner lot line court shall be in
ermoed h;· at least one lineal foot in its length and one 
lineal foot in its width. 

Itrner e1mrts shall be not less than 10 feet in width nor 
k'.ss than 130 square feet in area for courts t\VO stories or 
!vs~ in }ll'ight; and for cYery additional story every such 
inn»c eomt shall be increased by at least one lineal foot in 
ilo l·.'11gth and one lineal foot in its width. 

Courts shall not be cowred by a roof or skylight but the 
1cntire required area shall be open and unobstructed from 
the bottom thereof to the sky. No fire escape or stairway 
slrn11 be constructed in an0• court unless the court be en
Jarg:c~d proportionately. 
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Walls of inner courts whose least horir.o'.ital dimension 
is hss than one-fourth the height, shall be faced with mate· 
rial 'vith a pcrn1ancnt \vhite surface or shall be painted 
white at least every two years. 

Xo buildings shall be altered or enlarged to eneroach upon 
space rcserwd under this code for light and air on the lots 
or parcels of grnund on which such building is erected. 

Order 5206. \-cntilation of Courts. 

At the bottom of every shaft or inner court there shall 
be sufficient access to such shaft or court to enable it to be 
prup8rl~t cleaned out. J~\'ery inner cou1t \Vhich is required 
under Order ;)~02 and \Yhich is lnore than one story in 
height shall harn an intake for fresh ai1·, leading from thee 
street or other open space. The area of sueh intake in 
squa1·e feet shall equal at least .002 of the number of cubic 
feet tontained in snid court, but such area IH . .:cd not be n1cd'1~ 
than 50 square feet. Every intake shali be of not less than 
t\\To-hour fire-resistive const1·uction and unless said intake 
is used as a pas.sage,,·ay for persons, there shall be 111) open
ings into the sarne other than the inlet and ontlf!t. 

Order 5210. Chimneys. 

1. The walls uf all chimneys shall be built of Lrick 111· 

other approYcd fire-resistive n1aterial, except that a l11t'tal 
sn1oke stack n1ay be provided as specified in Order 52.11. 
No chimney shall rest upon a flooring of wood, nor shall 
any wood be built into, or in contact with any chimne)·. Tl"' 
·foundation of e\·ery thin1ney, rlue, or stack shall be designet1 
and built in conformity with the requirements for founrla
tions for buildings. In no case shall a chimney be corlwkd 
lHit n1ort: than 8 inches fron1 the \Vall, and in every case the 
corbeling shall consist of at least 5 courses of brick. Chim-
110_1,·s shall exten<l at ieast ~1 feet. above flat roofs and not 
l(!SS than 2 feet abo-.-e the ridge of gable and hip roofs, ~nd 
lin1c-ce1nent or (.;e1nent. n1ortar shall he used in the lnYino
of chimney masonry above the roof line. . ~ 

2. 11~Yery rna:::onry chirnney shall haYc ,,·alls at Jcast 8 
inch.es in solid thickness, except that in a chin1ney '\\'itL a 
flue not larger than 260 square inches where a tire clav or 
other suitable refractor~' clay flue lining is used for the. full 
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height of the chimney the walls shall not be less than ·l 
inches in solid thickness. N"o smoke flue shall have a cross 
sectional area less than 6·1 square inches, except that Hue 
linings 7 inches by 7 inches in:-;ich•, 01· 8 inches in dian1eter 
inside, may be used. 

:l. All flue linings shall be adapted to withstand reason
ably high tcn1peraturcs and flup gas('S an<l shall have a 
softening point not lower than 2,000 degrees Fahrenheit. 
Flue linings shall be uot less than ':•): inch in thickness and 
shall be built in as the oute1· walls of the chimney are con
structed. Flue linings shall start from a point not Jess than 
8 inches below the bottom of the smoke pipe intakes aud 
shall be continuous to a point not kss than .J inches above 
the enclosing walls. Flue linings for gas or fuel oil appa
ratus shall be of salt glazer! fire clay equipped with bell and 
spigot joints, or of other approved material. 

4. There shall be but one c01mcction lo a Hue inespcctive 
of the type of fuel used except fur a clean-out rloo1· at the 
base or for the purpose of blo\\·ing off lo'" ]Jr<~ssurc boilers. 
Exhaust for Diesel engines n1ay al~o he provided if approved 
in \\yriting by the Industrial Con1n1ission. 

5. E\'ery chimney shall IJe desig·ned lo withstand the fol-
1o\ving "\\yind preSSUl'C in pound~ })C'1' Rqll<11\.! f'oot o\·c:r the 
dian1etrical area: 

Square Chimneys--------·--·----·----·------ :30 
Polygonal Chimneys -------·----------------- 25 
Round Chimneys ------·-- ____ ----·- .-- --··-- 20 

Order 5211. l\Ietal Smokestack~. 
Steel or iron smokestacks ma,· be usetl in place of 

rnasonry c}1imneys specified in Order S210, in "~hich case 
the thickness of the metal shall be not less than ·,'\, inch for 
heights up to 40 feet and %. inch for p:reate1· heights. Such 
stacks ,,r}1(·n used for n1anufacturing, for high pressure 
boilers, furnaces or other similar heating or rnanufactul'ing 
appliances shall be lined with fin' brick for a .listance of 
not less than 2:) feet fron1 the place "·here the srnoke pipe 
enters and shall be 1wotectctl on !he outside up to and 
through the roof of the builrling with 8 inches of masonry, 
or a metal shieLI which proYides an 8 inch wnti!ated air 
space between such shield and the stack. All stacks shall 
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be propel'ly guyed when the height of the stack exceeds 15 
times its least diameter. 

Ex .. er•lhua: Public utility or 1ndu.-;td~1.1 power plants are exe1npted 
from the protection requlrum<'nts ot Ulis paragraph i! th1~y are of ftrt::· 
resistive c:onstruclion. 

Smokestacks under go feet in height may be constructed 
of not less than .No. 10 U.S. Gauge steel, with eitlwr welded 
01· riveted joints, and may be mounted directly upon 
n1asonry chin1ncy.s or foundati,Jtls 01· upon industrial heat
ing or pO\Yer buile1·s proYide<l all of '\·hich are designed to 
support the stack load. A clearance of not less than 6 inclws 
shall be maintained at all times arom)d such smokestack 
and any inflammable material within 12 inches of such 
smokestack shall be protected by 14 inch of asbestos co\'
ered by sheet metal. 

Order 5212. Smoke Pipes. 
Ko s111oke pipe or breeching serving boilers, furnace.-s or 

other similar heating appliances shall pass thrnugh any 
ft.001-, outside \\·indO\V or cloo1·, nor through an:v tombustibl0 
roof or combustible outside wall, nor through an)' closet. 
attic or similarlr concealed space. 

Where necessary to pass through any partition of non
fire-resistiYe construction, eYery smoke pipe shall be en
cased with incombustible material at least .J inches thick 
or 'vith a double safety thin1ble 1na<le of t\\·o concentrir 
rings of sheet metal \Yith at least one inch open air space 
between and with the outer ring coYered with at least % 
inch asbestos. 

No part of any smoke pipe shall be placed neare1· to any 
non-fire-resisth·e partition or "-all than the diameter of the 
pipe, nor neare1· to any non-fire-resistive cei1ing than 1~'2 
times the diameter; but the abow distances may be reduced 
by one-half, if the wall or ceiling is covered with not less 
than %. inch asbestos board coYered with sheet metal, 0r 
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 partiti<,n, 
shall be protected by a metal tube one inch larger in 
diameter than the pipe and shall be prtwidcd with a metal 
cap. All wooden boxes or casings enclosing steam or hot 
water pipes, or wooden covers to recesses in walls in which 
steam pipes are placed, shall be !inerl with metal. 

Order 5214. Ducts. 

Every warm air, fresh air and vent dud containerl in or 
passing through a combustible partition or floor shall be 
placed inside another duct arranged to maintain a l,i inch 
air space between the two ducts, or shall be securely co,·
ered with I/i inch corrugated asbestos. The bend at the 
bottom of the vertical duct shall be kept at least 2 inche' 
from any \Vood\vork. 

ExceIHl01u Asbestos p.:ipcr we:ighin~ not Jess than 12 pounds lH:!r 
;:;quar•! may be used as covering on forced air Installations. 

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

Order 5215. Registers. 
All register boxes shall be of metal and shall either be 

of double construction or be cowred with asbestos not less 
than 1/8 inch thick. 

Exc<'i>tlon1 A:,:bestos paper 'veighing not less than 12 pound!l per 
:>qua.re 1nay be used as covering on tnrcetl air lusto.lla.tions. 

Order 5216. Floor Protection. 

All sto\'es and ranges used for cooking, heating or laun
dry purposes using solid or liquid fuel, and \\'hich are more 
than 16 square feet in horizontal area or which have a 
flame at the bottom shall be placed on a fire-resistive floor 
projecting at least 2 feet on each side. If such floor rests 
on or is in contact with any combustible material, then the 
fire-resistive floor layer shall be at least 5 inches thick and 
shall be hollow, with air spaces running horizontally 
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through the same. The air spaces shall be open at both 
ends and shall be so place<l that air can circulate through 
them; the horizontal area of the nir spa<'CS :;hall equal a! 
least one-half the horizontal ar(~a of t!H~ slah. 

The air spaces may be secu1·e<l hy usillg hollow tile placed 
end to end, or by imbedding \\·1·ought or sheet iron pipes 
in a layer of concrete. The ail· spaces shoul<l parnlkl the 
short dimension of the slab. 

If the stove or range is raised al least 6 inches ahnve the 
floor and such air space is not enclosed, then the lire
resistant Hoo!' layer may be reduced to not Jess than 2 inch 
solid thickness, \vithout air spaces, provide<] it is eovered 
with sheet metal. 

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

Gas ranges, domestic hot water heaters and h<Jt plates 
shall be supported at least 6 inches above any wood floor 
or other combustible material and, if less than 12 inches 
abow the floor, the wood shall be protected by a metal 
shield, or such equipn1ent n1ay rest on a nlason1·y sur..1>orL 

Xot<": The above dimension of 6 inches nui.y b<" reduc.;,'J to 31,~ inch.:·s 
If the bottom Is suitably protected with a n1etnl 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 "t 
least 2.1 inches away ·from any combustible wall, partition 
or ceiling, except that such distance may be reduced to 12 
inches if the wall, partition or ceiling is protected with at 
least 1/t inch asbestos board covered with sheet metal, or 
with an equivalent protection. 

The above distances may be reduced one-half in the case 
of stoves and ranges less than 16 square feet in area, and 
also in the case of gas ranges of greater area if proper insu
lation is incorporated in the back of the range. 
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Order 5218. Gas Vents. 
All gas rallges, except tl1ose for domestic use, hol water 

heaters, and other gas fired t·c1uipnH.:nt shall be provided 
\Vith vent pipes c:o11forn1ing to tlH! requirements for sn1oke 
pipes as spee:ifiecl in Order 5:!12. 

Order 5219. Gas and Oil Lamps: Gas Service. 
1. Gas and oil lamps shall not be used where electricity 

is available, except in private apa1·tn1ents. 

2. Gas and oil lamps shall be placed at least 6 feet auove 
the floor level, al least 6 ind1es from any comlJUsliblc par
tition or wall, and at least 2 feet (measured from top of 
flame) below any combustible ceiling m;lcss properly pro
tected by a metal shield with at least 2 inches of air space 
above. Swinging brackets shall i)e provided with a guard or 
stop so that the light cairnol come nearer to lhe partition 
or \\'all than one foot. Jn aisles and public passagc\rays, 
every such light shall be pn,(ectcd by an incombustible 
guard unless the light is at least 7 feet alH)\·e the floor. Gas 
and oil lights shall be kept at least 2 feet from any drape 
ur 'vindo\v curtain. 

3. Every gas supply Jnain shall ba\·e a .serviec: cock out
side of the building, so plated and inai11tained that it <:an 
be shut off at any time without entering the building. 

Order 5220. Electrical Work. 
All electrical \\"Ork shall conform to the Wisconsin State 

Electrical Code, comprising Orders 1000-11~9, inclush·e, of 
the Industrial Con1n1ission. 

Order 5221. Location and ;\Iaintenance of Exits. 
Every exit mentioned in Orders 511-1 to :il 19, inclusive, 

shall lead to a street, alley or open court connected with a 
street. All such exits and all passageways leading to and 
from the same, shall be kept in good repair aud unob
structed at all times. 
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GE:'.\EIL\L SANlTATION HEQUIREME!\TS 

Order ;)2.10. 'foih:t J{uo1ns ltequired. 
En~-y place of employment an<! public building shall ha\e 

adl'quatc toill!t roo1ns as provided in the occupancy classi
fications of this code, completc>I» cmc!c,secl and so arranged 
as to insure privacy. 

Order 5251. Toilet Rooms for the Two Sexes. 
Where the t"·o sexes are accommoclated, separate toilet 

rooms shall be pro\'ided except 
( 1) In apartnv·nt houses; 
(2) If appn>1·0d in writing by the Jadustrial Commis

si"n or the State Board of Health, or their authorized 
agenls, in buildings at<.:on1n1odati11g not n1ore tha11 5 per
sons of both sexes, provided the do01· of such toilet room is 
kept Jocked and the J;ey is kept in a place accessible to all 
suc:h persons. But 1•;lu~neYer the i1un1Uer of such persons 
shall exe:eed ;;, separate toilet rootns shall be provided. 

Entranc:es ti, toili.-t rou1ns fni· the t\\"u sexes shall Le prop
erly separated, by S<.:l'i::'Plls or other\rist', and shall. \\·hereYer 
possible, be at h::a . ...:t ::'.If f-..:e:t apart. 

Order 51.32. Sex l>esig·na led. 
\'\rhe1·e\·er ,,·on1r:n arp 1.'n1pl(\\·0d or ~H.'.l'O:nn1odated, eacl1 

toilet roon1 sh:iH 1Je di~tiitct1~· n1arkccl ,,·ith regard to the 
sex \Vhicli uses it. aud hi) p8t'3on shull be cdlo\'i.'ed to use a 
toilet r1)0!n as2igne:d to the: other ~E-x. except as provided in 
Order 5:2::.l. The door or roon1 1Rbt·l3 shall be the \VOrds 
l\IEN, or \\~OJ\I r~N, l'especLiv~ly, in letters not less than one 
inch in height. 

Order 52Zl3. J ... ocation, Light anJ v·entilation. 
E\·ery tvilet or bathroom shall be so located as to open 

to outside light and air. by windows or skylights opening 
directly upon a street, aller or court, except as provided in 
Order 5254. 

The glass area for a toilet room containing one closet or 
urinal shall be at least 4 square feet, with 2 square feet 
additional for each additional closet or urinal. 
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No toilet roon1 shall have a n1ova!Jle '\'indO\\- or ventiiator 
opening on any cleYator shaft, or on an~· <:ourt \Vhith con
tains \Vindo\vs of sleeping or living roon1s above. 

Every toilet roon1 having n1ure than one fixture (closets 
and urinals) shall be ventilated in accordauce with tlic pro
visions of Order 5848 of the I!eatiug, \·entilaiion and Air 
Conditioning Code issued by the Industrial Con1rnission, 
except that this rcqui1«mwnt shall not ajJply to chemical nr 
septic toilets which are installed in accordancP with ihe 
provisions of the Chen1ical Toilet (~ode or the Septic 1'oilet 
Code issLied by the State Board of lkalth. 

Xote: Tlte size o! sr~vity v.:1nt duct,,;, If sunnou11tct1 \Ylth cfft'<._·t!v•' 
. II _.\ x 2 ::;iph•Ji1 ty1n~ hood.':3, n1:ly b·; cltJU:nn1neJ. as fu 0\VS: - ;;,Jll ~ llet cross 

;,iectlon.::d area of vent Uuct In square fe>:t. 'Vhere ,\ ;:::;;: 11oor ~cr.,a in th•, 
toilet room in square feet. 

The following are minimum ,-ents as calculated for toilet 
rooms of average size: 

Number of fixtures Diameter round pipe duct 
One or two ________________________ 6 inches 
Three or four ------·----------------· 8 inches 
Five or six -------- ---------------- 9 inches 
Seven ----------------------------IO inches 
Eight to ten----------------------- 12 inches 

Order 52.J-1. Location Without Outside Windows; When 
Permitted. 

Toilet rooms will be permitted without windows if they 
are ventilated in accordance with the requirements of Order 
5818 of the Heating, Ventilation and Air Conditioning 
Code issued by the Industrial Commission. 

Order 52.)5. Artificial Light. 
Every toilet roon1, except in connection ,,·ith p1·ivate 

rooms or apartments, shall be arlificiail.1· lighted during 
the entire period that the building is occupied, wherever 
and whenever adequate natural light is not arnilablc, S•> 
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 floor le\·el. 

Order 5256. Size. 
Every toilet room shall have at least 14 square feet of 

floor area with a minimum width of :J feet, and at least 
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100 cubic feet of air space for each water-closet and each 
urinal in addition to the space required for Jayatories if 
installed within the toilet room. 

Order 525i. Floor and Base. 
E\·ery toilet room, except those installed and used oniy 

in connection with private apartments, shall have the entire 
floor and the side walls to a height of not Jess than 6 inches 
n1ach~ 'vaterproof \\'ith CL'lran1ic tile, terrazzo, painted con
crete, marble, slate, monolithic asphalt or other approved 
1naterial in1pervious to 'vater. 

Order 52~8. Walls and Ceilings. 
The walls and ceilings of every toilet room shall be com

pletely co\·crecl with smooth plaster, glazed brick or tile, 
galvanized or enameled metal, or other cquirnlcnt smooth, 
non-absorbent material. Wood may he used only if it is 
smooth and well co\·ered with two coats of body paint ancl 
one coat of enamel paint or spar varnish. Dut wood shall 
not be used for partitions between toilet rooms, nor for 
partitions 'vhich separate a toilet room fron1 any 1·0(.nn used 
by the opposite sex. All such partitions slrnli be made 
soundproof. 

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

Order 52.)9. Enclosure of Fixtures. 
The fixtures (closets and urinals) in every toilet room 

shall be arranged to secure privacy in use. Water-closets 
shall be enclosed with partitions. Urinals shall be placed 
against walls and arranged individually. Individual floor 
type urinals shall be placed not less than 2-1 inches center 
to center and the space between urinals shall be filled flush 
with the front and top with non-absorbent material. 

~:tceptlon: The above rcqulrements need not npply to toilet 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 51/:i to 6 feet above the floor. Doors with the 
top 51/:i to 6 feet above .the floor, and the bottom 6 to 12 
inches above the floor, shall be provided for all water-closet 
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compartments. All partitions and de:ors shall be of material 
and finish required for 11·a1Js an<! ceilings under Order 5258. 

The wate1·-closd compartments in toilet rooms shall be 
not less than 30 inches in "·idth, and shall be not less than 
f>-1 inc!ws in depth with a cl<!:mrncc of not less than· 2-1 
inches bet\vee11 the fixture and llH~ c:nrnparirncnt door \\'hen 
closed. Compal'tn1ent doors ,\·hic-h arc hung to S\Ying in
'vard sha1l cll'ar the tixtul'e 11ot l(-;;;:-; than 2 inches. 

.!\'oh·: i:;,;ction 1 liJ.IJk:; qf tlifJ \Vi:"<.0111:in St'<tut«.~ prQVide, thn.t not morr: 
thun 50 p~; cr·nt 1,i: t 110 tuil·:t con1r,artn1<::<r.ts 1.d ;.1:y public toilet room 
of tiny J>ublic builr:in~;. t>thr·r tl,a.n Jicr>n.sr~1l boleb1 nnd resorts. shall be 
ke1,t }f>Ck•:•1. 

Order 5260. Fixtures. 

Only indi,·idual water-cloccls of ]Jorcelain or Yitreous 
china shall be ww<l. Water-closet seats shall be of wood or 
other non-heat absorbing n1at(·rial, and shall be finished 
"'Ovith varnish ur oth1.:'r &uhstnnce so as to be in1pervious to 
water. In public buikliugs, places of employment and all 
other public plate's except apartments, the water-closets 
sl1all have projecting lips. or elongated bo,vis, and open 
front seats. 

Only indh·iclunl urinals of porcelain or vitreous china 
shall be used. Such incliYidual urinals shall be set into the 
floor, the floor grncled to Uw minal, and the urinals shall 
be equipped \\'ith an effcctiYe autun1atic or foot operate<l 
flushing de:Yice. 

Order 5261. Protection From Freezing. 
All water-closets and urinals and the pipes connecting 

therewith shall be proper!:-.· protected against freezing, so 
that such water-closc'ts and urinals \\"ill be m proper con
dition for use at all tiilles. 

Xtitt": T.-.;1 ... t rnnnu1 :;hout.l be :1,l0quatoel:i: llt·atr·d in cold '\Yeather. 
H"ating'. cqui1ll'11ent ~ho11\il b,• U~T-ing.,;-d ti) permit di·aning of floors ELnJ 
wall.c:. 

Order 5262. Disposal of Sewage. 
Each watrr-closci: an<l urinal. and each lavatory or slop 

sink, locater! in a toilet room shall be connected with a 
sey:er and \•:rater s;.rst0n1, ''"here such systcn1s ar~ available. 
In locations where a se\ver s;.·sten1 is not available, or can-
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not be made available, th·o disposal of human waste may be 
accomplished as follows: 

(1) Sewage treatment tank and disposal system. 
Note: For d<.:taih:J. require11H:hts on such ~ystc111a see State PJu1nL!ng 

\Jodt:. 

(2) Where the loeal conditions make it impractical to 
install such system, outdoor toilets, as described in Order 
526:~. or oth1..·r facilitit:s, suth as che1nical or septic toilets 
installed in accordmicr; with the provisions of the Chemical 
Toilet Code or the Septic Toilet Code issued by the State 
Board of Health, may be used; provided that in the case of 
places of employment for more than ten persons, schools 
larger than t\vo rootns, and apartrnent houses, \\·ater flush 
toilets as here:n cle.:H.:ribe:d ~hnll be provided, unless outdoor 
toilets or other facilities are permitted in writing by the 
Industrial Commission or the State Board of Health. In 
every case '"here c:hen1ical or sept ie toilet::; are installed, 
the approval of pltlr:.s and E;pcc-ificatio11s therefor by the 
State Board of Health sl;Hll iie se(;ured before \\"Ork is 
startet!. 

Order 5263. Outdoor Toilets. 

Outdoor Clilet::i shall c:u1nply \\·ith (>rders :J:2?>0 to 5259, 
inclusive, and h1 addition: 

(1) No priYy, 1Yith or without a leaching pit or other 
container, shall be erected or maintained within 50 feet of 
any well, 10 foet of the line of any street 01· other public 
thoroughfare, 5 feet (rf the property linP, bet,\·een pren1ise.s 
or 25 feet of the door or window of any building. 

(2) Locah>d on ground that is well drained, and where 
there is no possibilit~· of contaminating any drinking 'vater 
supply. 

(3) Pro\"i<led 11·ith snitable apprnach, weh as concrete, 
grayel or cinder y;;aik. 

(4) The foundations shall be of concrde or other 
n1asonry. 

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

(6) All windows, ventilators and otl,e1· openings ,;hall 
be screened to prevent the entrance of flies, and all doors 
shall be self-closing. A separate ventilator shall !Jc provided 
for the vault and shall extend from the vault to not less 
than one foot above the roof and lJe provided with an effec
tive ventilating hood. 

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

NoteJ Se~ the \V'lsconsln Code for Rural School Privies ii;i;ueJ by the 
State Board of Health. 

Order 5264. Maintenance and Housekeeping-. 
1. Maintenance of Toilets. Every toilet room, and every 

part thereof, including walls, floor, ceiling and fixture there
in, shall be kept clean, efficient, and in good repair. 

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

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

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

STRUCTURAL ltE(IUIRE~IE:NTS 

SECTION 1. DESIGN LOADS. 

Order 5300. Floor, Roof and Sidewalk Loads. 
1. Dead Loads. All buildings and structures, and parts 

thereof, shall be designed and construcLed to support in 
addition to the minimum superimposed live loads specified 
in this order, the actual dead weight of all component mem
bers; and in addition thereto, an allowance for the weight 
of partitions, ceiling and floor finish, and concentrated loads 
such as safes, mechanical apparatus and similar equipment. 

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

Theaters and assembly halls with fixed seats: 
Auditorium----------------------------- 50 
Lobbies, corridors and passageways________ 80 
Stairways ________________ --- - _______ -- _ -· 80 

Assembly halls without fixed seats: 
Auditorium ------------------------ ·---- 100 
Lobbies, corridors and passagewa:·s -------- 80 
Stairways _"____________________________ 80 

School, library, museum classification: 
Instruction rooms, study rooms, reading 

rooms, exhibition rooms, art display rooms, 
laboratories---------------------------- 50 

Vocational rooms ------------------------ 100 
Library book stacks---------------------- 100 
Lobbies, corridors and passagewa:·s _ _ _ _ _ _ _ _ 80 
Stairways ----------------------------·- 80 

Apartment, hotel, place of detention classification: 
Living rooms, sleeping rooms ------------- 40 
Lobbies, corridors, passageways ----------- 80 
Offices and similar areas-----------~------ 60 
Stairways ------------------------------ 80 
Dining Rooms -------------------------- 100 
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Office buildings: 
Oifices _______ ---------------------------- 50 
Commercial_ ----------------- _________ JOO 
Stairways ------------------------------ 80 

Mercantile establishments: 
All floor areas and stairways __ ------------- JOO 

Facto,.ies and worksh(JpS: 
All floor areas and stair\vays _____________ 100 

Garages: 
All floor areas _ _ ___ _ _ __ _ 8000 pound axle 

load in any possible position 01· 80 pounds per 
square foot. (i\'hitlie\·er produces the greater 
stress.) 

(.irandstands, l·evit.:\ving stan<ls, bleachers: 
All areas--------------------------------- JOO 

Stages, in theaters and assembly halls -------- 150 
Roofs ------------------------------------- 30 
Sidewalks _____ ----------------------------- 250 

The above lirn load requirements shall be considcre_d only 
as a minimum. In every rnse where the loading is greater 
than this rniu;murn, the design cf the building or struc
tures, or part llierrof. shall lie fc.r the actual load and load
ing conditi011e. 

The follO\dng reductions in assumed live loads shall be 
permitted in rlesigning gircle1·s, coltu11ns, piers and ,,·alls in 
fire-resistive b11ilcliugs. 

1. No reduction of the assumed live load shall be allowed 
in the design of an~· slal>s, joists or bean1s. 

2. A reduction of one per cent of the total liYe load used 
in the design of gil'ders shall be allowed for each 20 square 
feet of tributary floor area, with a maximum allowable re
duction of J5 pel' cent. This reduction shall not be carried 
into the cnlunms nor shall such reduction be used in the 
design of builclings to be used or occupied as warehouses 
or for storage pu1•poses. 

3. For dc'lcrrnining the iota! liYe loads carried by col
umns, piers and walls, the following reductions shall be 
permitted, based on the assumed liYe loads applied to the 
entire tributary floor area. 
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Warehouses and Storage Buildings 
Carrying the roof__________________ 0 per cent 
Carrying l floor and roof _________ 0 per cent 
Carrying 2 floors and roof .. ____ ___ 5 per cent 
Carrying 3 floors and roof _______ 10 per cent 
Carrying 4 floors and roof _______ 1:, per cent 
Carrying G or more floors and roof 20 per cent 

l\Ianuf.aeturing IJuilding·s, Stores and {;arag·es 

Carrying the roof----------------- 0 per cent 
Carr.ying 1 floor and roof -------- 0 per cent 
Ca1·rying 2 floors and roof ------- 10 per cent 
Car1·yii1g 

., 
floors and roof 20 per cent u -------

Car1·yiug 4 or more Hoo rs and roof 30 per cent 

A 11 Other Buildings 

Carrying the roof ___ ------------- 0 per cent 
Carrying 1 floor and roof _________ 0 per cent 
Carrying 2 floors and roof ------- 10 per cent 
Canying 0 floors and roof 20 per cent " ---·----
Canying 4 floors and roof -------- 30 per cent 
Carrying ;') floors and roof -·------ 40 per cent 
C·arrying 6 floors a11d roof ------- cl5 per cent 
Carrying 7 01· in ore floors and roof 50 per cent 

6J 

The follo"·ing reduetions in assumed live loads Ehall be 
pcrn1ittcd in designing cvlumns, piers and \Yalls in build
ings of mill and ordinary constrnction. 

Warehou~es and Storage Buildings 
Carrying the roof ---------------- 0 per cent 
Carrying 1 ·floor and rcJof --------- 0 per cent 
Carrying 2 floors and roof _______ 5 per cent 
Carr,-ing ;) or more t!oors and roof 10 per cent 

l\Ianufacturing Buildings, Stores and Garages 

Carrying the roof---------------- 0 per cent 
Carrying 1 floor and roof_________ 0 per cent 
Carrying 2 floors and roof _______ 10 per cent 
Carrying ;1 or more floors and roof 20 per cent 

All Other Buildings 

Carrying the roof ---------------
Car1ying J floo1· and roof---------
Carrying 2 floors and roof ______ _ 
Carrying 3 floors and roof ______ _ 
Carryil;g 4 or more floors and roof 

0 per cent 
0 per cent 

10 per cent 
20 per cent 
30 per cent 
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Order 5301. Wind Pressure. 
Every building shall be designed to resist a horizontal 

wind pressure of not Jess than 20 pounds for every square 
foot of exposed surface, in addition to the dead loads and 
the live loads specified above. 

If the overturning moment due to wind pressure exceeds 
75 per cent of the moment of stability of the structure due 
to dead load only, the structure shall be anchored to its 
foundations, which shall be of suflicicnt weight to insure 
the stability of the structure; and suffici<mt diagonal brac
ing or rigid connections between uprights anrl horizontal 
members shall be provided to resist distortion. 

The overturning moment may be disregarded in a struc
ture Jess 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 allm·ial soils-------·--------- ~/c, 
Soft day ---·----------------------------- i 
Ordinary clay and sand together in la~·e1·s, v;et 

and spongy---------------------------- 2 
Clay or fine sand, firm and dry______________ 3 
Sand, compact and well cemented _ _ _ __ _ _ _ _ _ _ 4 
Gravel and coarse sand, well packed ________ ii 
Hard pan or shale------------------·------ 6 
Rock _____________ Not more than 20 per cent 

· of the ultimate crushing 
sti·ength of such rock. 

\'1'11ere material at footing excaYation 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 interYals 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, 

I 
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to determine 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 hy the following formula: 

2 IV H 
L = S + O.l for steam hammer 

"W H 
L ''' S + 1 for drop hammer 

in which formula 
L ~safe load in pounds 
IV= weight of hammer in pounds 
H =fall of hammer in feet 
S =penetration or sinking of the pile under the last 

blow, in inches. 

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

SECTION 2. MASONRY CONSTRUCTION. 

Order 5:!03. Masonry Construction-General Requirement. 
The requirements of Orders 5303 to 5313, inclusive, here

in shall apply to the construction of all masonry footings, 
foundations, walls, columns, piers and similar work under 
this code. 

Order 5:JOJ. Natural Building Stone and Cast Stone. 
1. Rubble Masonry. The stresses in ruhb]f, 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 HO pounds per square inch when laid in Portland cement 
mortar. 

2. Ashlar :Masonry. The stresses in ashlar or carefullv 
coursed masonry, due to all dead and live lc>acls shall n~t 
exceed the following at any point: 
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o---------·-·-~==~==-=co =I-~ 

Lairl r n I T .:li<I r n 
Ll.nf'-<:.,mc:nt Cem••nt 

Kind of 8to11i; Mortar }..fnrt.1r 
( l '•.untl.-t per Square J nch) 

---- ------- -----
C:r:miti~- __ ----- ____ ----------------- . --------------
Lim(·.~ton~---- ---- __ . -------------. -- ------ -- - - - - - ----
~latl.lP-_______ .• ___ •. ________ ----- _ •••. __ • ---- --- .. --
Cast St<,ne ______ -----··--·--· ----- -----------------
S;m<lstone .........•.. - - - - - . - - - .• - •• - - -

(j,10 
400 
.j(j/} 
4()() 

:i:!O 

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

.!\"ote1 \\"her<~ the \Yeather resi~ta.nce or a stouci is que:itioned this \Vill 
rf!o11uire freezing and thawing teHtS as Jir8:>crit•~d unllcr the specification 
of the .Am1;rl<:an Society for Testing 1Iatcria1s. 

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 representatiw 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 indi\'idual minimum of 4500 pounds 
per square inch, and the average absorption of such sam
ples shall be not more than 7 per cent of their dry weight, 
with an individual maximum of 8 per cent. 

Tests of casi stone specimens shall be made in accord
ance \vit11 the "Tentative Specifications for Cast Stone" 
(Serial Designation P-3-A29T) of the American Concrete 
Institute. 

Order ;;30;;. Building Brick. 
1. Definition. By Building Brick is meant a structural 

unit of burned clay or shale, sand lime or concrete, usually 
solid and about 8 inches by 3~1J, inches by 211:i. inches in size. 

2. Structure. All building brick shall he 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
factlU'ed from a mixture of Portland cement and approved 
aggregates, sucl1 as sand, gravel, crushed stone, bituminous 
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01· anthraeiti.; cinders, Lurncd clay or shale, or blast furnace 
slag. 

·1. Identification. All lniildin!! hritk shall be of distinctiYe 
de~dg-11 or appra1·ance, or inarkt~d so that the identity of the 
tllanufacturer rna:v be l.;no,vn at any tin1e. 

G. Strength and Absorption. 
(a) The strength and absorption of all lmilding brick 

manufneturcd frr11n hurncd clny or shale and used in ex
terior or exposed locations shall conform to the following 
n1inin1u1n rL~(1uirc.:1nents: 

==_;.-:=-::-_-__ -;:c-.=...;-=: -----·------·· 

( ·o:l>p:.-.;~"- • ~- r•·n.:1 ! 
'b kh• ·•: ', :>:• 

llo~ I'"' "'"'•'"' ,~. m.·r. 
av"•ai:;<· ~~·· ;i ;ir,.,, 

-------- -
A.•.or:i;:" .,j : l:••.'iv!,Ju.,, 
:, Hrirks ] .'.!·11i:r.ut· 

\\" :1 • •·r .\ J,.-,,r1,· ~f.!1 
1,y .·. II'"--'' i:,,;\•r,;: 

flt:f,,f'!lT 
r: B r:.:.•,v 

:\'ot.-: Th<' r;,tio t·:u 1,.. th» r<ltio of ab.sr,q1tlon hy 24 hour ;::.uh1nerslon 
in \V.tl"f a1 r•· .. rr1 t< :r'jwr,iturt· to that aft•:i· 5 hour subn\.,,!"::>l<Hl in boi!.ng 
W:t t<.:L 

If the a\·ci·agl! tr rnprc-ssiYe strength is greater than 8000 
pounds p(·r squa:·c inc·h and the a\·erage \\·ater absorption 
is lL·s;-:; than 10 ]Jer cent by \\·eight after 5 hour su1Jn1ersion 
in boiling \\·at1.:r, the requirrrncnt for C/13 ratio shall be 
wai\·ed. , 

(L>) The st1·eng1.h and abso;·ption of all building brick 
manufacturer! from burned clay or shale and used exclu
si\·ely for backup or interior constrnction shall conform to 
tl~c :follo1\·ing n1i11in1un1 requiren1ents: 

Comp~·..,sivl· Scr<·:i~!b 
[bric!.;~ {i;n-.,·1.'.(' 

lb,.. P"r ~qu"~" mch 
ll.\'er:ige gr .. ~~ ari·a 

\Yater • .S.bsorpri.m 
by 5 Hour Bo;!ir.g 

per "ent 
C"Il Ratio 

( c) The strength of all concrete and sand-lime brick 
trnec~ in masom-y constniction shall conform to the following 
n11n1mum requiren1ents: 
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--- --;,,;;:;~~~~~j.;l.~:~~.~t:~- -·-_ ..... _ --.r== -~ ~~:},··;:-;.:l::tt·~-~~.~-:--~=-
l' .. 1111·14 I',.~ Squar" flL,·i: J•, ··>nd,; l'•·t :-'•1uar,. I uch 

.\•·,,r:ig<' (;r.,,N .\~·-:.. i 
Jnrii...l<lual 
D.liuimum ,; Tc,;(~ :\liui11,•1en ., T··~!~ 

Avt·ra;:" "f I Indi·.idua\ II \· ... ~:' :•· ,,r -j 

___ o_:,0_0_ --[_~::____ __ _ ' " . . __ -_!-_-:----~o;--- -
6. Tests. T,·pical specimens of all types of building brick 

shall Le tested originally to pro\·c compliance with the pro
visions of this code, alld all t'>nerete and sand-ii1ne brick 
shall be rctcstc<l al inte1·yals of not more than one year. 
Further tests may be dcmanrlcd at any time there is reason
able suspicion of non-(;onfor1nance to the requirements of 
this code. 

The testing of all b1·ick shall be in accordance with the 
Standard Methods of Testing Brick (A.S.T.l\I. Designation 
C 67) of the American Society for Te;;\ing l\Iaterinls. 

Order 5:J06. lfollo\\" lltdlding lTnit~. 

l. Definitions. 
(a) IIv1lo\Y tile ar1~ the r)roduets lJJ' ;:;urface clay, shale, 

fireclay, or ac1n1ixt urcs therc(;f. 1111;uh1e:d tn pl·r1nanent hal
lo"· forn1 for use ns n1H.snnr:-· units in l;uilding construction. 

(b) Hollow concrete mas•mry units are the products 
of Portland Ce1ne11t and suital,le ngg-regates s1.1ch as sand, 
gravel, crushed ::;tone, bit11111ino11s 01· anthracite cinders, 
burned clay or shale or blnst-furnnc.:e :::;lag, n1oulded to per
manent liC>iloll" form for use a.; maso11r)' units in building 
const1·uction. 

2. Ilollo\\' TiJc lTsed in Bea1·ing and i::xterior '''alls. 
(a) Strength and Ahsol'}Jtion. Al! hollcrn· tile used in 

bearing and exterior \Valls shall co11forn1 tt) the follol\ring 
1ninin1un1 require1nents for sil"<'11gil1 ftIHl absnrption: 

co~llJ.>!f'Ssi\·e Stn·n~th I 
11l:i,;l·•i uri. G: .. ~s Ar,·:..1 1 .\b.sorptiun 

rounds P"~ squ"~" i1wh I ;wr ,·vut 

~d~;strut:~~-- i -··~~i;J; Con.stl~<:tiun - · 1 

____ .. _11 ... _____ i -- --~f~'.:':··-----l--·----·--1 -·- ---1-::--,,-:-:----:-
c\\'('rU~(f Individual 1 Av1·ragt•l I In1ii-,·i•!ua\ I ,\verag,! I Jndi,•iriual I Jn<lividu:i.l 
of Fivt: ~iinimu!ll or J'iV<' I :1Hn!:!11:rn of Five Iifa:cimum li.iinimum 

_T~::-- ---,;,,~-- --:~1-,,,~--1- ,·:.:~~-1---!0-. --i---.--
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(b) Number of Cells. J.oad bearing- tile shall conform 
to the following rcquircn1e11ts as to the minimum nmnber of 
cells per unit in the direc!ir,n of wall thickness: 

Nomir1al !Iorizontal ~1inimum Nan1h(·r 
1~hic:kness of 'file of Cells in 
as Lai1l in Wall, l)ircetirJn of 'Vall 

in inches Thickness 
4 ____ .___________________________ _1 

g= = ==--= = === =~ ==· ---=- ---~---_·_-_:-_ -_-.·~= ==---~----== === ~ = == = = ~~ 10 ________________ ---------------------·----------2 12 ________________________________________________ 3 

Sote: Cells, a.s ust:J her<::in, nie lH1llow spac,·.s ,.!ld<»<erl ·within the 
perimeter of the exterior ~hel!s, ancl having a mii.i11~un1 dirri,-.u~t·~n of 
not lCSl:l than l,6 inch and a cross secti•Jual ar•~a llf not Ic!:i."l than 0?1e 
square Inch. 

In double-shell tile the two Yoids bct.wGcn c:derior and 
interior shells on either side of the tile shall be considered 
as one cell in thickness of wall when their e<>rnbilled width 
is not less than 1.f! inch, provided the· sho11: welJs between 
the inner and outer shells are not grcatc1· in mnnber and 
thickness than the long trans,·ersc \\·e~;:; l1nld!ng the ini1cr 
shells. 

(c) Shell and \\'el> Thickness. The ~\emgc o\·er-all 
thickness Of the shells, nic~aSl!l"l'd IJ~t\\"CC!l tbe inn0r and 
extren1e outer surfaces of e1Hl-{;u11:..;tt·uC":tion h<.dlJ'Y til(~. shall 
be not less than 'Vi. inch, e:-.cept that in <klll,le-shell tile the 
con1bined aye1·age oYcr-all thic:kness ·,f the inner and outer 
shell shall be not less than ~.j. inch 1'!;(: thlckne~s of the 
webs shall be not less than J_2 inch. 

The average over-all thickness of the shells
1 

n1easured 
between the inner and extreme oute1· surfaces of side
construction hollow tile. shall be not Jc.ss than ~(, inch, ex
cept that in double-shell tile the curnL>i!!l'd !\\·crnge over-al! 
thickness of the innc1· and outer shell shall i,.2 not less than 
~i i11ch. T11e thickness of the ,,·.:;bs ~h<ill ~).:· not less than 
I;§ inch. 

(d) Branding. All cla;· tile shall be branded with a 
di~tinctive indentation on the shell. Cl:iy tile \Yhich comply 
with all requirements for exterior con,;truction and bearing 
walls shall hm·e the word BEAUIN'G impressed on them. 
All clay tile shall heal' ihe name, initials or trade-mark of 
the manufacturel'. 
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( e) Tests. Typical specimens of all sizes and designs 
of hollow tile used in exterior or b,,aring walls shall be 
tested originally to prove co1npliance \Vith this code, and 
thereafte1· as directed by the Industrial Commission. Tile 
shall be sampled and tested in accordance with the Standard 
l\Iethods of Sampling and Testing Structural Clay Tile 
( A.S.T.l\!. Designation C-112) of the American Society for 
Testing l\Iatcrials. 

3. llullow Concrete Masonry Units Used in Bearing and 
Exterior \\'alls. 

(a) C<,m1wcssivc Strength. All hollow concrete ma
sonr.r units used in exterior and bearing \valls shall ha\'e a 
cumprcssi,·c strength of not less than 1000 pounds per 
square int:h gross area as laid in the \Vall. 

The average strength of any group of test specimens 
,,f hollow concrete masronry units shall be not less than the 
;il,r;,·e 1cquiremcnts. The strength of any individual test 
:;puimcn shall not be less than 900 pounds per square inch 
~r< 1 

. .:;:s aren. 
(h) . .\lJsOl'ption. Tlollow concrete masonry units used 

ln \Yrt!l::: 'rliich \\'ill be exposed to the \Yeathcr or soil in 
Jinished mJrk shall not absorb more than 14 pounds of 
,,·atcr p~r euliic foot of concrete a<.:tually contained. Units 
11·hicl1 are protected from the weather or soil \\"ith one 
c-nursc of b1·iek Oi' its cqui,·alent need not conform to these 
al)::;n1·pt ion r1Y1uircn1ents. 

(c) J;1·a1Hling. itll hollo\v concrete n1asonry unit~ 
us(•d in exterior or bearing \rails shall be Lrandcd \Yith a 
(lb-:.tin.:.:tiYe incl!-'ntation or ,,·aterproof stencilled mark, and 
sb[:.11 hear th0 narne, initials, 01· tracle-n1ark of the n1anufac
lnrcr. A facsimile of each individual brand shall be filed 
"·ith thQ 1ndustrial Con1111ission. 

(cl) Tests. T)·pical specimens of all sizes and designs 
nf hollo,1: concrete inasonr,\' units used in exterior or bear
in!! ,,·alls shall be tested in an appro,·ed n1anner, originally 
to.p1·oye compliance with the requirements of this code, and 
lht•rc:tftt'l' at intcrrnls of not more than one year. Further 
test.; may be demanded at any time there is reasonable 
suspkinn of non-confo11nance to the requirements of t11is 
code. 

---------· ·-~·-~···· 
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Hollow concrete masom·y units shall be sampled and 
tested in accordance with the methods of sampling and 
testing concrete masonry units (A.S.T.l\I. Designation 
C H0-39) 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: 
-

~Hnimum Individual 
~Iinimum~o. }.finirnum.N<:,, Average ).Jinimum 

Dimen:iion o{ cdb in of ce!b in \Veigbt, v.· eight. lb. 
unit direc-tion of lb. per per square 

wall thicknei;s sq. ft. or for,t oC 
tile tile 

-----· 

2xl2xl2 3 1 14 13 
3xl2xl2 3 1 15 14 
4:ic:l2xl2 3 I 16 15 
6xl2xl2 3 1 22 21 
6:d2xl2 4 . 25 24 
~xl2xl2 4 2 30 23 

10:d2d2 4 . 3C. 33 
12xl2.d2: 4 2 40 38 

r..~ote-: The "''eights above are for scored tile. I! any of the !acea are 
uns!Corcd, the \'>>:Jights shall be incre:aseii 0.5 lb. per square root ot 
unscorcd area. 

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

TJ,e requirements for ~inimum weights of hollow clay 
tile used in non-beai·ing partitions shall be waiYed if the 
over-all thickness of the shells. measured between the inner 
and extreme outer surfaces, is not less than % inch and the 
thickness of webs is not less than ~ 2 inch. 

(b) Shape and Structurn. All hollow clay tile used in 
non-hearing partitions shall be reasonably free from lamina
tions and from such cracks, blisters, surface roughness and 
other defects which would interfere with the proper set
ting of the tile, 01· impair the strength, permanence or fire 
protection Yalue of the construction. 

The depth of currnture or warpage of any face, shall 
not exceed 3 per cent of the greatest dimension of such face, 
but in no case more than l/1 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 ljg inch nor more 
than /rr 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. 



70 STRUCTURAi. ](EQI:Jlm~rnKTS. CHAPTER 5 

(c) Branding. All hollow clay tile used in non-bearing 
partitions shall be branded with a distinctive indentation. 
All hollow day tilo nol ;;uitable for use in bearing and exte
rior walls but used in nun-bearing partitions shall have the 
word PA!t'l'ITION impressed on them. 

All hollow clay tile used i11 partition work shall bear 
the name, initials oi· trade-mark of the manufacturer. 

5. Hollow Concrete Masonry Units Used in Non-Bearing 
Partitions. All hollow concrete masonry units used in non
bcaring partitions shall comply \\·ith 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. 

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

(a) Geueral I:cquirements. Where hollow clay tile or 
hollow concr~te masonry units are used in concrete floor 
construction in a wav that the whole or any portion of a tile 
or block is subjected to a load, the requirements which ap
ply to tile or block used in exterior and bearing construction 
shnll be complied with. 

Where ho!iow clay tile or hollow concrete masonry 
units are used in concrete floor construction in a 'vay that 
no portion of n tile or block is subjected to a load, the re
quirem<:nts whic:h apply to tile or blocks used in partitions 
shall be complied 11·ith. 

(b) I~randing. i\ll clay tile or concrete masonry units 
used in 1loor cc1n.structi<111 shHll hear the i1amc, initia1s or 
t:·,\de-rnark of the manufacturer. 

Order .-;:~07 . ..:\llo'"ablc Unit St1·esses in l\lasonry. 
1rhP t:tirnpri~ssive stresses in masonry \Valls, partitions, 

l)iers and sin1ila1· bearing rnasonr:r shall not exceed the fol
lo\';h1g- in jJ0l!nds µer square incl1: 

Rriek_~ .. ___ ···--- _ .. ______ ·--. --------
ll"llG•'· c.,nc'rl'!~ !\1::sc:iry Units ____ . ____ _ 
llolluv: (_'Ia.,· Ti!c. -----·-------------

I Kind of l\!ortar 

1

---···--· ----
Lime Lime-Portland Portland 

Cement Cement 
----- -

I 
140 

" ll5 

17:> 
100 
100 

I 

•' 
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Where a combination of two or more building units is 
used, the minimum requirements shall apply to the masonry. 

Order 5308. Mortar. 

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

Specifications for Portland Cement-C 150-41 
Lime putty for mortar shall be made by slaking quick

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

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

Lime mortar shall consist of one part of lime putty, or 
dry hydrhterl 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 appro\·ed sand, 
all measurements by volu1ne. 

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 approHd 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. 

Xute; Approv~d .sand for 1nortar ;ihall confonn to the Tentative Speci
fications for Concrele Aggregates (A.S.T.]>J. De.::iignation C33-4Cl) of the 
Arnerlcan Socl~t}- for Testing l\Iaterial~. 

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

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

Cement mortar shall be used for all masonry which will 
have one or more faces in contact with soil. Lime-cement 
mortar or cement mortar shall be used for all masonry in 
isolated piers, parapet \mils, chimneys where exposed to 
the weather, and for all hollow masonry units. All other 
masonry m::iy be laid in cement mortar, lime-cement mortar 
or lin1~ n101tar. 

2. I\Iasonry Boncl. 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 brick, or 
equivalent. The use of metal ties for bonding masonry is 
nut appro,ecl. 

NQte: By eq11ivalent is meant that one-::ixth of the volu1ne ot a wall 
shall b~ hender, or bond, ur:itH. 

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

3. "Cse of Hollow Clay Tile and Hollow Concrete Masonry 
Units. Appro\·ecl clay tile and concrete masonry units may 
be used in bearing and exterior walls of buildings not more 
than ;J stories, 01· 45 foet 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 concrete masonry units. 

Concentrakd loarls shall be transmitted to hollow clay 
tile or hollow concrete block masonry by at least 3 courses 
of brick or equiYalent concrete or by a metal plate of suffi
cient thickness and size to disfribute the load to the webs 
and shells in such a manner as not to exceed the unit stress. 

Where hollow clay tile or hollow concrete masonry units 
are used in party walls, there shall be not less than two 
such units. each 8 inches in thickness as a minimum, used 
in making 11p tho 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 bearns carried into such wall. 

Clay tile and concrete masonry units used in bearing 
walls shall be well bedded in 11101tar. 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 nnit stress in the 
mortar is not exceeded. 

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

·L Height and Thickness. All bearing walls, party walls 
and standard di\·ision walls, except as hereinafter provided, 
shall be not less than 12 inches thick in the upper 3 stories, 
i~creasing ·1 inches in thickness for each 3_ stories, or frac
t10n, below. No such 3 story height shall exceed 40 feet. 

A building not more than 3 stories in height may have 8 
inch bearing walls in the upper story, provided such story 
is not more than lil feet high in the clear, and the span is 
not m0rc than 20 feet, and the wall is not more than 30 feet 
long bet" een cross walls, offsets or pilasters. 

A building not more than one story in height may have 
8 inch bearing walls, provided the clear story height is not 
more than 12 feet, the roof span is not more than 25 feet 
and the distance bet\1·een cross walls, offsets 01· pilasters i~ 
not more than 20 feet. All other one story buildings shall 
ha1·e all bearing walls not Jess than 12 inches thick. 

All bearing masonry walls shali hm·e substantial lateral 
support ut right angles to the wall face at intervals, meas
ured either 1·erticall)' or horizontally, not exceeding 18 times 
the wall thic:kness. Such lateral support shall be obtained 
b~t innson1y cro~s \valls, piers or buttresses 'Yhen the limit· 
ing distance is meawred horizontally, or by floors or roof 
when the limiting distance is measured vertically. 

:tlfasonry walls which are in contact with the soil in anv 
dory shall be increased 4 inches in thickness in that ston: 
exc<'pt that for places of abode as specified in Order 5700: 
~~t 01·er 2 stories in height 12 inch \\·alls will be accepted 
JI suhstanti~l lateral supports consisting of masonry walls, 
offsets Of pilasters are prodded at intervals not to exceed 
20 feet. 

nubble and rough cut stone walls shall be 4 inches thicker 
1 haa required for walls of artificially formed units or of 
nshlar masonry. 
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Stone and similar solid facing not less than 4 inches thick 
may be considered as part of the rewtircd thickness of a 
wall if bonded to lhc backing as rec1uired for brickwork. 
No such wall shall be Jess tha,1 12 inches thick. 

G. Piers. In all lmildings, lhe section of masonry sup
pm-ting trusses or girders shall be considered as isolated 
piers, the least dimension of which, in inches, shall be not 
less than one-thirtieth of the span of the truss, or girder, 
in inches, and the height shall not exceed 12 times the 

1ninimun1 horizontnl dimension. 
The height of masonry piers which are not built into, and 

as a part of bearing walls, shall be nnt more than 10 times 
the minimum ho»izontal dimension. 

6. Chases, Itecesses and Ope:0 ings. There shall be no 
chases in 8 inch walls or in any pier. :No chase in any wall 
shall be deeper than '.!: the wall thickness. No horizontal 
chase shall exceed ,1 feet in length nor shall the horizontal 
projection of any diagonal chase exceed 4 feet. No vertical 
chase shall be closer than 2 feet to any pilaster, cross wall, 

end "·all or other stiffener. 
The aggregate area of recesses and chases in the wall of 

any one story shall not exceed '·'' the whole area of the face 
of the wall in that story. i\o chases or recesses shall be 
permitted in any wall which "·ill reduce lhe fire-resistance 
of such wall below the minimum required by this code. 

The maximum percentage of openings in the horizontal 
cross section of any wall shall not exceed 50 per cent, unless 
the ,,·all is increased 4 inches in thickness, or such portions 
of the >mil bet\reen openings sh:11l be as required for piers 

for the entire wall height. 

Order 5310. Non-Be;iring Masonry Walls. 
1. General Requirements. All exterior non-bearing ma

sonry >mils if constructed with one c·omse of brick to the 
weather may be backed with common brick, concrete 
masonry units, 01· non-bearing clay tile, conforming to the 
requirements of Orders 5305-5b and 5306-4 and 5. If walls 
are built of concrete masonry units or clay tile, with or 
without exterior stucco, such walls shall be constructed of 
concrete masonry units or ch1y tile conforming to the 
requirements of Order 5306-2 and 3. 
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Interior non-bearing partition walls may be built of 
r:iatenals conforming to the requi renients of Orders 5305-
''b and 5306-5 and 6, or of gypsum blotk or other approved 

materials. 
I .. ime, lime-cen1ent 01· cement mortar shall h(~ used for all 

non-bearing mason1·;\·, except as follo·~ys: 

(a). Lime mortar shall not be used in habituaily wet 
or clamp locations. 

(b) Gypsum shall he used for gypsun1 inasonry. 

(c) Gypsum inay be user! for interior c I a y ti 1 e 

masonry. 
2. Masonry Bond and Anchorage. In non-load bearing 

brick masonry or in combinations of brick and other 
ma_s~n:y units, the bonding of each tier of units to that 
adJ01~mg, shall be secured by means 01 a full header course 
?f brick or other units placed at intervals not exceeding 32 
~nches. The height of such bond course shall not exceed 5 
mches and the width of bed joint used to effect the masonry 
bond shall be at least 4 inches. 

All exterior and inte1·ior non-bearing walls and partitions 
shall be securely anchored to columns and supporting mem
bers by means of substantial ties of at least No. 13 U. S. 
Standard gage metal, spaced not more than 2.1 inches center 

to center. 

. 3. H:i~ht and ,Thickness. Interior non-bearing masonry 
"alls ''. luch are supported by fire-resistive construction and 
have t1gh.t contact with not less than 2 hour fire-resistive 
con_struc.t10n at .the top, shall be not more than 36 times 
then· thickness m clear height. Similar non-bearing walls 
which contact less than 2 hour fire-resistive support at the 
to~ shall be not more than 24 times their thickness in clear 
he~ght. Plastering shall be included . in computing the 
thickness. 

lesThe thich-ness of exterior non-bearing walls shall be not 
t' s tha_n 1/24 o! the clear height and not less than 1/30 of 
ne horizontal distance between verticai supports but in no 

case less than 8 inches. ' 
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Order 5311. Cavity Walls. 

Exterior non-bearing walls may be built with a facing of 
4 inches of building brick complying with the requirements 
of Order 5305-5a, and a \;acking of eithc1· building brick 
complying with the requirements of Order 5305-5b, or hol
low building units complying with the requirements of Or
de1· 5306-2 to 4 inclusive. Such walls shall have an air space 
bct\\"een the facing and backing- of not less than 2 inches 
nor more than 21/:, inches, and shall be bonded to each other 
with galvanized metal tics at least 1/J. inch thick every 16 
inches in height and 2J inches in width. The maximum 
height between supports shall be 10 feet. For heights 
greater than 10 feet between supports, the thickness of the 
backing shall be inaeased 2 inclws for each 5 feet, or frac
tion thereof. The wall shall be anchored to the supporting 
framework with metal ties at least 113 inch thick, spaced 
not more than 2-1 inches center to center. 

A wuterproofing membrnHe shall be installed at the bot
tom of the wall cavity. It shall pass through both the ex
terior faci11g course and t11(~ backing in such a n1anner as 
to drain outward tho watci· which might penetrate the fac
ing. Open Yertical joints, or weep holes, shall be provided 
every 3 feet horizontally in the facing abo\'c the membrane. 

Order 5:ll2. Bonding and Anchoring Stone and Cast Stone 
Veneers. 

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

2. For non-bearing walls, individual stones shall be an
chored to the supporting framcwotk and dowelled to each 
other at all horizontal joints, and anchored to the backing 
at all horizontal joints and at \'ertical joints so that one 
anchor is proYided for eyei·y r·, square feet of wall surface. 
All anchors shall be not less lhan % square inch in cross 
section and made of wrought iron galyanized 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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nt1e
1
nts of .Order 5305-5b, or other solid material weighing 

a east 130 pounds per cubic foot. 

Order 531~. Parapet Walls. 

f Parnpet_walls not less than 8 inches in thickness and 9 

eet m height shall be ln·n,·ided on all exterior divisio~ 
and party. \ralls of inason1·y or conc:1·0tc, \Vhere s~1c:h \Valls 
connect with roofs othe1· than roofs of f. . . t' 
str t" . I t ti· 11 e-1es1s lve con-uc 10n' lll 1is order shall not apply: 

. (l) To buildings where frame consti-uction would be 
permitted undc1· the provisions of this code>. 

(2) To walls which face streets, or alleys. 
(S) To walls where not less tha11 10 fe t f t s · · · e o vacan 

pace IS mamtamed between the wall and the b d . 1· 
bet\\•een premises. oun a1y ine 

b 
. ( 4) To walls \\hi ch at·e 11ot less than IO foet from othu 

udding'S on the san10 }lren1ises. 
Al_l para pet walls shall be 1iro1J·'1·lr d 

b t bl ~ o cope with incom-
us L e, weatherproof material. 

SECTION 3. CONCrmn; CONSTllCCT!ON. 

Order 5314. Concrete }iaterials. 

l."~ortland Ccmei~t. Pnnland cemcmt shall eonform to 
the s:a1~danl Spec1hcr.tions for Portland Cement" (A. S. 
T. M. Seual Destg_i,1at1on: C9-38) or the "Standard S ecifi
cat10ns, fo_r ll!gh_-J,arl,·-Strength Portland Cement" f A S 
T. M. Serial Designation: C'i-1-39). · · 

r 2. Co_ncrete Aggregates. Concrete aggregates e x c e P t 
ighh".~'.g~t ~gg'.·egates, shall conform to tho '"Standard 

S_pec!fication, !01 Concrete Agarngates" (A S 'I' J\I D . 
t10n C33 °9) · l · e • · · ·• · es1gna-

. _,,. me udmg the methods of sampling and testing. 
"S~1g~h:e1ght a!t_gregates for concrete shall conform to the 
C a11 aid Specil!cat10ns fo1· Lightweight Ago-regate f 

onlcrete'', (A.S.T.l\L Designation C130-39) i~cludin; t~: 
met 1ods of sampling and testing. 

The maximum size of the aggregate shall b t I 
than one flftl f th ' e no · arger 
of the : I 1 o e narrowest dimension between sides 
u d fo1ms of the member for which the concrete is to be 
s;:ci:orb· lat i:ger tli~n three-fourths of the minimum clear 

g e ''·een re1nforc1ng bars. 



;L \\~atrr. \\ratel' used in n1ixing cotu.:rete shall he clean, 
and f1·e1~ f1·0111 injurious an1(Junt::; of oil, ncitl, alkali, or
ga11i;: nialll'i" IJI' otl11_1 r hal"rnful su\J~:;la11et·8. 

·I. ~lctal l~<~infol'<:cn1ent. ).lctal r1!iuforcen1ent shall con
fortn tu the l"t:quirl'111ents of the; "Strnularrl Specifica
tions foY lHl\et-Ste(·\ l~nrs fu1· (~ontrC::tc l~cinforcen1cnt" 
( ~\.S.1' .)i. Se1·i;ll l h!siµ-natiiJll: A 1 :}-!;D), (11· for "l_lail-St?el 
]hll'S ftJl' ('11111·r1::.-! l~1·iHforc:,:n1c~nt" <~.\.s.rr.1''1. Serial l)es1g·-
11ation: AIH :l:Jj. <•r for "\\'cl<k<l Stec\ Wire Fabric for 
c1.1u·1·,·tt: 1:._·in1,.rt•·1ne1tt'1 (.:\.S.T.:d. Sel'ial J)esignatio~: 
• .\ 1 ...;;,_37). 

5. St<Ji·.age Gf l\Iat:·rials. (\·n1ent an1l aggreg·ates sl1all 
Le ::;t()t'ecl in .such a lnanncr as lo p1·event deterioration or 
tl11.! intrusion uf ful'cign inatte1:. _.;.ny n1alerial 'vhich has 
tkl<,riilratl'<l 01" , •. l,ich has I"'"'' <lamagcd shall be removed 
tu1npll'lely fro1n thr..! pr1..:rniscs. 

(lrder ;;;;]:>. Concrete l'roportions, :\lixing-, nnd Strength.. 

1. p roporti1Jti~. The proporthn1::; uf aggregate to ce111ent 
foi· an\· ecintrl't.(' ~hall he stH.:h as to pro(luce a n1ixture 
.\\·hith ~Y~ll \\·u1·k rea<lil.v i11to tl1c cn1·ncrs and ttngles of tl1c 
for1n::. an1l :.1r<1und 1·einfol'cL:n1cnt \\·1th the n1etl1od of Jllac
illp: e1l1\ilo_\.l'll on the \\"Ork, )Jut \\·ithout pern1itti11g the 

1nntc:rinls to ~1 ·gr1.·gate: 01· excess free \vater to collect on 
tht~ :;nrface. 

'The n1etho<ls of 1nl~asuring: contl'ete n1nterials shall be 
.<.llrh thal the p•·oportions can he controlled accurately and 
c:heckl:d (ii-1sily at any tin1e during the \\·ork. \Vhercver prac
tica;Jle such n1c·H:::illl'Cn1ent shall be by \Veigl1t rather than 

hy rnlume. 
2. l\lixing. The concrete shall be mixed until there is a 

H!'liforn1 <li.si.ributil)n of the n1aterials and the mass i;s uni~ 
ft 1·111 in c:olur and hun1ogeneuus. In n1aChine n1ixing, only 
batcl<Jnixers slnll be used. Each hatch shall be mixe<l not 
\c~s than one 111inute afte1· nll the innterials are in the n1ixer 
and n1ust be disc:hargerl con1plctely before the n1ixer is re~ 
charged. Machine mixers shall haw a peripheral speed of 
approximately 200 feet per minute. 

Ready-mixed concrete shall be mixed and delivered in 
acco1·dance with the requirements set forth in the "Standard 

,. 
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Specifications for I:cady-Mixed Concrete" (A.S.T.l\1. Serial 
Designation C9·1-il8). 

:1. Stl'cnglh. For Uw <lesi!(n of reinforced concrete struc
tureg, the value of f' .. u::;ecl for <leto1·n1ining the ,\·orking 
stresses as stipulated in Order r.:12~-:1 shall be based on the 
specified n1iniinu1n ultin1ale ~~-lla~,.- co1npressi,·c strength 
uf the concrete, 01· on tlH~ spetillccl 1ninin1un1 ultin1atc com
pre8sivc sti·,~ngth at llH~ carlil'r age at \\'hich the concrete 
ma.v be cxp"dc<l l<• r<:cPivc ils full Joa<\. All plans, submitted 
fo1· ttlll"""'·al <•l' us,,c\ on the job, shall show clearly the as
sun1cd st1·ength or cone1·elc HL the specified age for ,,..·hicl1 
all parts of the strne:ture \\'Cl'C designed. 

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

'\'hen a\.(_)J·c1ge aggr(•g-atc.s are to be used and no prGlin1i
nary tests hre lo be nHHlc, lhu \VHlf'r-contcnt to be used for 
\'arions clesirc<l strrngths of e:oncret.e shall he as indicated 
in the follo\Ying· table: 

~\"atH-C~:~:~~.:~~:,;1.~:~·.:~r !• ,--l~.~-;~:,:r
7

~ -!~-~-::.=-~----,=--~-·:·-= 
__ c~,.1~·-"'------· ___ . __________ --· ____ ~·----~:; __ ~ ~~; ~_i __ -'--

,\Sl!un-~,J Corn;'~··.;~in• ~lr•'nh'h :,\ :!:- lJ:1)"'• 
lb.)'••: >1q. i: .. zr,(•o ! :::-.1,,1 :\i.•I 

In c:on1puting· the \\'<l.tc1·-content, surface \\·ater carrieLl by 
the aggregates must he incllll\ccl. \\'atc1·-contcnt other than 
shown in the ahove table may be used, provided that the 
strength-qualit)· of the conc:rete Jll'Oposed for use in the 
structure shall be cstahlishc<l by tests made in advance of 
t.he stn1t 0f the \\'Ork, using suitable consistencies and in fl.C
cordance 'Yith the "Standanl l\lethod of lllaking Compres
sion Te3ts ol' Concrete" (A.S.T.l\L Serial Designation: 
c.~9-39). A currn representing the relation between the 
\\-ater-contcnt :'.ncl the a\·e1·ap;c :;K-<lay con1pressiYe strcngtl1 
or earlier strength at \Yhich t.he concrete is to receive its 
fu\\ wol'l<ing loa<I, shall bP established for a range of Yalues 
including ull the con1p1·(~s;-;i,·e .strengths indicated on the 
plans. 

The curve shall be established by at least three points, 
each point representing arnrngc values from at least four 
test specimens. The maximum allowable water-content for 
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the concrete for the :;tructure shall .be as determined from 
this turYe and shall c0r1\~sp1.11111 to a strength \\rhich is fifteen 
per <.:<.;nt. greater than that i11dic;at0d on the plans. No sub
stitutions shall be maJe in the materials use1! on the work 
·~\-ithout additional tests in accordance herc\vitl1 to sho\v that 
the quality of the concrete is satisfactory. 

,1. (~uring and Protcetion Against Cold \\Tcather. In all 
e:on<.:rete structures, concrete 111ade "·ith nor1nal Portla11d 
cC'n1cnt shall be n1ai11tnined in a rnoist :::on<lition for at least 
the first sc,·(:H days aftel' placi11g, and high-early-strength 
C(1ntrl{e shall be so n1:tintaincd for at least the first 
thrl!e clays. 

Adcqu:tl1e cr1uip1nr,nt shhll be provided for heating the 
cono:..:rc~te n1aterin1s and protecting the conerete during freez
jng \\'Cather. Ko frozen materials or n1aterials containing 

ice shall b<c used. 
All concrete matc,rials and all reinforcement, forms, fill

ers and ground \\'ii..h \Yhich the concrete is to con1e in con
taLt, shall hr~ free fro1n frost. \\Thenever the ten1perature 
of the surl'r",llnding aii- is lJr.:ln\Y 40 deg-recs l<...,ahrenhcit, all 
ccncrvte \\·hr·n placccl iii the forn1s shall ha\·e a ten1perature 
(J; IJct\reen 60 a11<l f!tl d<'gr(•cs F'nhrenheit and shall be 111ain
tainetl at a tc,n1reratur(: uf lliJl ie::::s than 50 degrees Fahr('n
hrit fvi- at ll'nst 7'..!. 1FJ111·s f(11" norn1al conc1·ete or 24 hours 
for h1gll-cnri.r-::-;t.Yc·n;:nh concrete, or for as n1uch more time 
as is neL"t·ssar~· to insnre propc1· rate of curing of the con
trl~te. Tht: boa.sing·, co\·ering or other pl'otcction used in con
nc~ciion v.-ith euring sh<·lll rcn1ain in plnc:e and intact at 
least ~~ l hours after the artificial heating js discontinued. 
~o c1cpcndc>nLc shall be placed on salt or other che1nicals 
for tli~ prc\'t'ntion of freezing. 

G. l•~orn1s nn<l Shoring for Concrete Structures. Forn1s 
shali he substanlially constructed to carry dead loads and 
impact imposer] during priuring 0perations. Except for \\"all 
fnrn1~. t11eY shnll rcri1ain in plac.-0 until the eoncrete has at
tained tht'.d0signcd strength. \\'hic:li shall he l"Stablished by 
recng-nize<l Jnborntnry rc1Jorts nn test eylin<lers. '\'hen the 

111ini1nun1 tcn1pcratnrc is lc·.ss than ;JO degrees J<""ahrenheit, 
such cylinders shall be stnre<l under the same conditions as 
exist in the adual concrete they represent. 
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In all concrete 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 
until the concrete they support shall have attained its de
signed strength, and, in n1ultistoried structures, shoring 
shall not under any circumstances be removed from a lower 
story until the concrete ceiling construction of the next 
higher story shall have attained its designed strength. The 
tr·rm "dcsig1wd strength" is defined in Ordci· 5322. 

0 1·dcr ;;:~11). l,~lt•xure of Beams, Ji'ran1es, and Slabs. 
1. C<.:ndition of Design. All 1nen1bers of fra1nes or con

Liuuous C(J!Jstrnction shall be designed to resist at all sec
tions the maximum moments and shears produced by dead 
load. li,·e l•jaJ and wind load, as determined by some one 
of the approximate methods of elastic frame analvsis . 
. A.ny reasi""Jna!Jle ussun1ptions inay be adopted as to rel~tive 
stiffness of columns and floor members. The assumptions 
made should be consistent throughout the analysis. The 
fo]],rn·ing will se1ve as a guide to satisfactory design. 

The stiffness, J;, of a member is defined as El divided by l 
i;i· h. The modulus of c:lastitity for concrete shall be as
rnn1cd «S 1000 i'" and that for steel as 30,000.000 lbs. per 
::tr. in. In the analysis of eontinuous frames, center to center 
distanrTs. I and h, shall be used in the determination of 
JT1ornents. 

In con1puting.· the Yalue of I of slabs, bea1ns, girders, and 
<:olnmns. tho reinforcement may be neglected. In T-shaped 
0·"ctums alJ.1\\"ance shall be made for the effect of the flange. 
The, R.rlr!itional "·idth of haunched floor members near sup
P0rts nm~- be ncglectccl in computing moments, but may be 
cons1der0d to resist n10111ent and shear. The additional depth 
0f haunched floor members may be considered as i·esisting 
ffi( 1n1('nt only \•;hen a con1p1ete analysis is n1ade taking into 
account the variation in depth. Other,vise the ininimum 
depth should he used to fine! moment and to resist the re
sultil!g nwmcnt. Howe\•e1-, in any case, the actual depth 
ma:': be assun10d to resist shear. 

Mom0nts at faces of supports may be used for design 
of beams and girders. Solid or ribbed slabs with clear spans 
uf llot more than ten feet that are built integrally with their 

------------------------------ -------~---· 
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support:::; n1ay be designed as continuous slabs on knife edge 
supports with spans equal to the clear spans of the slab and 
the width of beams otherwise negl<'cted. The span length 
of members tlwt are not built integrnlly with their sup
ports shall be the clear span plus the depth of the beam or 
slab but shall not exceed the distance between centers of 

supports. 
The clea1· distance bct\\·een lateral :3Upp<Jrts of a beam 

shall not exceed thirty-two times the lea,t "·i<lth of com

pression flange. 
2. ftequiremcnts for T-Dcan1s. ln T-hean1 construction 

the slab and bean1 shall be built integl".:illy or other,visc 
effectively bonded together. The e!fL•cti\·e l!angl' \\'itllh to 
be used i.n the design of syn11net rical 'f-hc:<.uns shali not ex
ceed one-fou1·th of the span leng;th of th~ bcan1, and its 
overhanging \\'id th on either sid1: "f tht: \\·eb shall 11ot ex
ceed eight times the thicknes' of th'" slab nur one-half the 
clear distance to the next bca1n. 

For beams having a finngc on ()11t~ ::iide nn1:.-, the 1.:ffectiYe 
oYerhanging fta11g:c ". idt h shall r.ot r·X:C!.:C·ll onc--t ,,·elf th vf 
the span length of the bean1, no1· ;-;i-..: tin1r>..; ti:•..: thii:kness of 
the slab, nor one-half the c:IraY di.:::.tan<_·t~ tc) the 11.-~t Lean1. 

\\ihere the principal rci11fnre<.·r:1L~11t in a ~lalJ ,,·hich iz.; 
considered as the flange of a T-bl~<.un 1 not a J nisl in conc:rete 
joi.st floors) is parallel to the Jy:a1n, tra11:,,·erst: reinfo1·ce
ment shall be proYiderl in the top of the slali. This rcin
forcen1cnt shall be designed b) <.:al'r:: '._'.10 lu;h1 r•n the por
tion of the slab assunH-1d as the flanp:c uf the T .l1ean1. The 
spacing of t11e bars sh.all n(;t cxe0(:ll 1i\·c ti1Hcs the thicl,ness 
of the flange, nor in any <.:ase eighter•11 i ncht::.i. 

J.>rovision shall be n1;,tcle for tbe con1p1·L·::':'i\-c sti.'ess at the 
support in continnous 'l'-bc:ri..n1 consti·i.u.:tion, care being 
taken that the proYisions relating tn thL' spacing of bars, 
anil the placing of concr(·tP shall be full>- inet. 

The overhanging port.ion of the tianp.·,-, (Jf the bean1 slla1I 
not be considered as cffect.iYe in cnn1p1..tting tht.: shear and 

diagonal tension r0sist'1nce of T-bca1ns. 
Isolated beams in which the T-forrn is 11.,cd ,,nl)· for tlw 

purpose of proYiding ad<lit lonal con1prc.s:::ion area, shall 
have a flange thickness not less than one-half the width of 
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the web and a total flange width not more than four times 
the web thickness. 

3. Compression. Steel in Flexural !\!embers. Compression 
steel _m beams, girders, or slabs shall be anchored by ties 
or stirrups not less than ~/; inch in diametet' spaced not 
farther apart than 16 bar diamctPrs, or ,!~ tie diameters. 
Such stirrups 01· ties shall be used throughout the distance 
where the compression steel is required. 

4. Concrete _Joist Floor Constrnction. Concrete joist 
floor construction consists of coneret.e joists and slabs 
placed _monolithically with or without burned clay 01· con
crete t~le fillers. The joists shall not be farther apart than 
thn-t;_- mch 0s,~ace to face. The joists shall Le not less tl1an 
fo_ur 1nches 'v1de, nor of a depth n1orc than three tin1es the 
width. 
. When _burned clay or concrete tile l\llcrs, of material ha\·
mg_ a ulllt compressive strength at least equal to that of the 
designed strength of the concrete in the joists are used, and 
the fillers are so placed that the joints in alternate rows are 
staggered, the vertical shells of the fillers in contact with 
the JOlsts may be included in the calculations involvin" 
shear or negative bending n1on1ent. Xo uthcr portio11 of th~ 
fillers inay be included i11 the design calculntions. 

The con<.:retc slab o\·cr the 1i11ers r-:.hall be: J1(.~ Ies;:; th.J.n 
one and one-half inehes in thickness, 11or h:s-3. in t hiekne~s 

than one-twelfth of the clear distance hel\'"t"'ll J·,, 1·,,, 

\\
' . ' ' "'· 
l1ere remoYable forn1s or fillers ar8 11;5ed. the thicknes . .; 

of the ''.oncrete slab shall not Le less than 0110-t"·eifth of the 
~Jear distance bet\veen joi~ts and in nn e~1sc lf~ss than t'vo 
i_n~hes. ~uch sla_b _shall be reinforced at right augks to the 
Joists with a _nmumum of .0-19 sq. in. of reinforcing steel 
per foot of width, and in slabs on which the pn:St!·ibed liw 
lo~d does not exceed fifty lbs. per sq. ft., no additional 
remforcement shall be i·equired. 

'\Vhen the finish used as a ,yen1·ing surfaee is placed 
monolithically with the structural slab in buildino-s of the 
\Varehouse or industrial clas,-:;, the tl1icknE.,ss of the;:> concrete 
over the fillers shall be one-half inch grcatet· than the thick
ness used for design purposes. 

Where the slab contains conduits or pipes, the thickness 
shall not be less than one-half inch plus the total over-all 
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clcµth of such conduits 01· pipes at any point. Such conduits. 
or pipes sh,dl be so located as not to impair the strength 
of the construction. 

G. Flat Slabs and Two-Way Slabs with Supports on 
Four Sides. Slrndu1·ps of llwse types shall Le llesigned in 
accordance with the prm·isions of the 19-10 Report of the 
Joint Con1n1itt.ce on Standard Specifications fur Concrete 
and Iteill fo1·ced C~oncrete. 

()rder ;;:117. Sh<'ar and I>iag·onal Tension. 
1. G'mcral. D1w to ilw compo:;ite character of reinforced 

concreti_~ br:a1113 ll18 action of rcinforc:en1ent in resisting 
diagonal tcr~sion is not susce>ptible of exact analysis. Hence 
the:: design of y,·eb r'2inforccn1ent is based on en1pirical or 
modified rational methods which ha\"e been de\·eloped from 
Lesh and the < i,sen·ation of existing strncturcs. 

\T(;J>t ical .stirrups, bent-up longitudinal bars or both, add 
greatly to the resistance to shear or diagonal tension. This 
is esnecial1y true if adequate bond resistance is proYided, 
either in the form of low born! stress or effectiYe anchorage 
of the reinforcement. The importance of bond resistance 
is such that high 1yorki11g stresses are permitted 011ly \Yhcn 
ail of t.he l'(;i111'ortcn1ent is anchored properl~;. Therefore 
ihc rcquirl'n1cnts of Order 5318 on Bond anrl Anchorage 
are intimatciy related to the pro\"isions of this order. 

2. ljnit Sh0ari11g- Stress. The shearing unit stress used 
as a measure nf diagonal tension shall be computed by the 

formula v ~ b~l · For beams of I or T section the width of 

lhe concrete web or stem shall be used. 
Jn concrete joist floor construction where burned clay or 

concret~ tile are used, the shells of the tile in contact with 
the joists 111ay be userl in computing the shearing stress 
prnvidcd that the net compressi\"e sti·ength of the shells of 
the tile equals that of the concrete in the joists and pro
Yided that the joints in altemate ro\\·s of tile are staggered. 

3. Use of Web Reinforcement. \\"here the shearing unit 
stress jn a hean1 or joist exceeds 0.02 f' c' 1\peb reinforce
ment shall be provided at all sections for the shear in excess 
of this amount. 

\V eb reinforcement may consist of \"ertical or inclined 
,til"!"ups or hent-np longitudinal reinforcement or a combi- I 
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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 
1\·eb reinforcen1ent. 

Stirrups or IJcnt-U]l longitudinal bars to be considered· 
effective as \vcb reinfot·cen1ent shall be anchored at both 
ends in accordance with the requirements of Order 5318-1. 

4. SpaciHg of \V eb Iteinforccment. Where web reinforce
ment is !'(:quired it sha11 Le so spac:ed that every ,j;) degree 
line (1·eprcscnting a potential crack) extending from the 
mid-depth of the beam to the longitudinal tension bars shall 
be crfissed by at least one line of ,\·eb reinforccn1ent. If .::-t. 

shearing unit stress in excess of 0.06 f' 1: is used, every such 
line shall be crossed by at least two such lines of web 
rei nf orcen1en t. 

Order 5318. Bond and Anchorage. 
1. Un it Bond Stress. Jn flexural members in which the 

tBnsile reinforce1n1~nt is parallel to the compression face, 
the bond stress at any cross section shall he computed by 

v 
the formula u ~ --. l . In beams of variable depth to 

~o Jl 
which this formula does not apply special prodsion must 
Ile n1nde for th1.~ .::nd anchorage of ail ten::>ile reinforcement. 

~- Ordinary Anchorage of Longitudinal Steel for Nor
mal Bond Stresses. In restrained or continuous beams the 
negative tensile reinforce1nent shall extend into or througl1 
the supporting member in such a manner as to develop the 
m:ixinrnm tension in the bar "·ith a normal bond stress. 
\Yithin any such span e\·e1-y reinforcing bar shall extend 
at least twclw d;ameters 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 extend at 
least tweh·e diameters into the support. 

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

3. Special Anchorage of Longitudinal Steel for High 
Bond Stresses. Tests show that special anchorage is equiv
alent to increased bond resistance. Consequently, with spe
cial anchorage higher bond stresses may be allowed than 
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e:ould be permitted fo1· unanchored l'ei11f"orc.:env ... 1 11t. Since 
resistance to diagonal tension failure jg prin1arily a func
tion of bond resistan(;~, inc:1·c;;1sPd slh.'ariug stresses are also 
permissible when special 11recautions arc taken to pre,·ent 
slipping of the reinforcement. 

When these higher stresses arc used, all of the longitu
dinal bars shall be provided with special anchorage except 
those \Vhich are bent across the \\·eb at an angle not less 
than 15 degrees with the neutral plane and made eontin
uous \vith the rtinforcement a1ung th8 opposite fate of th1: 
beam. 

Special anchorage, being a deYice to provide for in
creased bond and shearing stress, shall be limited to a 
maximum stress of l 0,00IJ lbs. per sq. in. in the bar so 
anchored. This special anchorage n1ay be an extension of 
the bar or a hook. In either case the additional length of 
bar shall provide the needed anchorage by normal bontl 
stress, assumed to be uniformly distributed O\"C 1· the addi
tional embedded surface. A propu·ly ·limcnsioned hook is 
one in which the bar is bent in a full sc'mi-circle, with a 
radius of bend not Jess than three diameters, plus an exten
sion at the free end of at least four bar diameters. Hight 
angle or other abrupt bends, which do not engage a struc
tural steel men1ber, are not to be eonsi dcrerl as anchorage 
unless the radius of the bend is at least four bar diameters 
and the total length from beginning of the bend to the free 
end of the bar is at least sixteen bar diameters. 

4. Anchorage of \Veb Reinforcement. The stress in web 
reinforcement shall not exceed the capacity of its anchorage 
in the upper or lower one-half of the effetti\·e depth of the 
beam. Web reinforcement "·hich is prodded by bending 
into an inclined position one or more longitudinal bars 
where not required to resist bending, 11'"·'· be considered 
completely anchored by continuity with the main tensile 
reinforcement, or by embedment of the requisite length in 
the upper or lower half of the beam. Hooks may be substi
tuted for a portion of such embedment. 

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

a. Rigid attachment, as by welding, to the main longi
tudinal reinforcement. 

I 
' 

I 
STRUC1'URAL ltEQlllREMENTS. CHAPTER ii 87 

b. Bell(~ing aroulld a longitudinal rod in the form of a 
U-shapetl stirrup or hook. 

e. A hook placed as close tu the upper or lower sur
fac~ of the beam .as the n:,1uiremcnts of fi1·e and rnst pro
tection Wiii permit. The stress developed b;,· bond bet weeu 
the nucl-dcpth of the beam and the center of the hook may 
be added to the capacity of the hook. 

. cl. An adequate length of embedment in the upper or 
lo~;e~ one-half of the 0de1~th of the i><,mn, whether straight 
01 bent. Anchorage of tlus type alone shall not be relied on 
for stinups 111 cases where the shearing stress in the web 
exceeds 0.06 /',. 

Order 5319. Columns. 

. L ~im.iting Dimensions. The following sections apply to 
a .. sho1: column, f?r wl11ch the unsupported height is not 
gi eatei than 10 tnnes the least lateral dimension. When 
the unsupported height exceeds this Yalue the design shall 
be. modified as shown in Order .'5:lJD-4. The unsupported 
height may be defined as the distance from the bottom of a 
slab, column capital, 01· beam to the top of the floor below. 
ll_r1nc1pal colni_nns in buildings shall haYe a n1 inin1un1 
diameter or tl~1ckness of 10 inches. Posts, bearing wal!s. 
piers, or mulhons that are not continuous from story to 
~tory shal! have a minimum diameter or thickness of G 
me hes. 

2. Spiral Cohnnns. The maximum a!Jmrnble axial load 
on coluin1_1s re1nforc?d ,,·itl: longitudinal bars and closely 
spaced spn·als enclosmg a circular core shall Le as fo!Jows: 

P ~A, (0.30 f', + p, f,) 
in which the vertical steel p,. ~ 0.02 to 0.08, 

the spiral steel p' ~~ _J..::_ ' ~ and 
-1110,000 T 10 ' 

A,. is the a_rea within the outer circumference of the 
spiral hoopmg. 

The. minimum number of vertical bars shall be six, and 
~he m1111mum dian:eter of bar shal! lie % inch. Spirals 
hall be at lea~t %. mch in diameter and shall not be space<l 

less than 11/2 mches nor more than 3 inches apart. 
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3. Tied Columns. The maximum allowable axial load on 
columns !'cinforced with longitudinal bars and separate 
lateral ties shall be as follo"·s: 

P~A, (0.18/', + 0.70 P.f,) 
in which the vertical steel P. ~ 0.01 to 0.04, and 
A, is the gross area of the column section. 

1fhe n1inin1un1 11tunher of vertical bars shall be four, and 
the minin1un1 <lian1eter of bar shall be ~~; inch. I~ateral 
ties shall i,., at least % inch in diameter and shall be spaced 
apart not owr lG bar diamct"rs, ,18 tie diameters, or the 
least dimenoion of the column. \\"hen there are more than 
four vertical bars, arlditional ties shall be provided so that 
every longitudinal bar is held firmly in its designed position. 

4. Lone; Columns. The maximum allowable load P' on an 
axic.ily loaded reinforced concrete column having a height, 
h, greater than 1 O tilnes its least late1·al <liinension, d, is 
given by the formula: 

l" ~·I' [i.3 - .03 ~] 
in which P ~ the allowable axial load on a normal short 
column. 

5. Bending Moments in Columns. Columns in building 
frames shall be designed to resist the maximum moments 
and she:u·s produced by dead load, li\"e load, and wind load, 
as determinc·d by .so1ne approxin1ate n1ethod of elastic frame 
anal)·sis. 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. 
Rrcognic<ed methods of analpis shall be followed in calcu
latirnr t'ie stresses due to combined axial load and bending. 
The gross a1·0a of both spiral and tied colun111s may be used 
in these computations. 

Order 0320. Plain and Reinforced Concrete Walls and Piers. 
1. Definitions. Plain concrete shall be defined as that 

which is reinforced with less than 0.002G times the cross
sectional area of the wall, either vertically or horizontally. 

2. Thickness. The thickness of walls built of concrete 
having a 28-day compressive strength of 2000 lbs. per sq. 
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in. or better may be 20 per cent less than that of other 
forms of masonry walls. 

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

3. Working Stresses. The allowable working stresses in 
reinforced concrete bearing walls with minimum reinforce
ment spGcified above shall be 0.25 f', for walls having a 
ratio of height to thickness of 10 or less, and shall be re
duced proportionately to 0.15 f', for walls having a ratio of 
height to thickness of 2G. When the reinforcement in bea!'
ing wails is designed, placed, tied, and anchored in position 
as for tied columns, the allowable working stresses for tied 
columns may Le used. The length of wall to be considered 
effecti\"e 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 5:121 . .f~ootings. 

1. Bending l\Ioment. The external moment on any sec
tion shall be determined by passing through the section a 
vertical 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 desig-,1 
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. 

c. 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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In one-w'1V reinforced footings, 1.he total tensile rein
forcement at any section shall prO\·ide a moment of resist
ance at least equal to the bending moment and the rein
forcement thus determine<\ shall be distributed uniformly 

across the full width of the section. 
In two-way reinforced footings, the tolal tensile rein

forcement at any section shall provide a moment of resist
ance at least cqua1 to eighty-fn·e per cent of the bending 

inon1ent. In two-way square footings, th ; reinforcement extending 
in each direction shall be distributed uniform1y across the 

full width of the footing. 
In two-way rectangular footings, the reinforcement in 

the long direction shall be distributed uniform1y across the 
full width of the footing. In the case of the reinforcement 
in the short direction, that portion determined by the fol
lowing formula shall be uniformly distributed across a 
band-width (B) cente1·ed with respect to the center !he of 
the column or pedestal and having a width equal to the 
length of the short side of the footing. The remainder of 
the reinforcement shall be uniformly distrihuterl iu the 

outer portions of the footing. 
Reinforcement in band-w:dth (B) 2 ~~~ 

Total reinforcement in short dimension= -(S + 1) 

In this formula, "S" is the ratio of the Jong side to the 

short side of the rooting. 
2. Anchorage of Bars in Footing Slabs. All bars in foot-

ing slabs shall he anchored by means of standard hooks. 
The outer faces of these hooks shall be not less than three 
inches nor more than six inches from the face of the 

footing. 3. Shear and Bond. The critical section for shear to be 
used as a measure of diagonal tension shall he assumed as 
a vertical section obtained by passing a series of vertical 
planes through the footing, each Jf which is parallel to a 
corresponding face of tbe column, pedestal, or wall and 
located a distance therefrom equal to the effective depth 
for footings on soil, and one-half the effectiYe depth for 

footings on piles. 
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Each face of the criti . 1 .. , . · 
be considered as resistinca , .·cct'.on as defined abo,·e shall 
load on an area bounde 1 Jg _an _external shear equal to the 

j
. 1 ' n said f-lce of ti ·1· or s 1ear t\VO diago1 1 1: c le trI ieal section 

d 
, ia lnes dra\\'n fro ti 

pc estal corners anrl 1.- , , m 1c column or 
principal axes of the fm~dng 4.J oegrce angles \\'ith the 
responding edge or ed ~so ~ng, and that. portion of the cor
the two diagonals. g · f the footrng rntercepted !Jet ween 

Critical sections for bond sl ll 
planes as those prescribed for ia b_c assumed at the same 
other vertical plane ·l . benrhng mon1ent; also at all 

f 
s \\ le1r· ch·1nge--= f t. orcen1ent occur. - · ...... 0 sec ion or of rein-

Computations for shear t< b' 
shall be based on the sam R:. _e userl as a measure of bond 
for bending moment. e ".ct10n and loading· as prescribed 

. The total tensile reinforcem . . 
v1de a bond resistance t 1 cut at any section ,]ia]J pro-
ment as computed fro:: tl ea~t l~qual to the bond requir2-
extcrnal shear at tl1' t" 1e '' m•:mg- percentages of the 

' c sec ion: 
a. In one-,\·ay reinforced footings .. 
b. In two-w,p· rei· f·.. 1 . . . 11l0 per cent. " n UJ.C('( trHJl JllO"S ,.;::-' - . In co t• · · - <'::>"' c .. J per ce·1t 

. mpu ing the external shear l • . ; ' . 

a footrng supported on ·1 , l . (LI an.1 seet .. m thrnugh 
pile \Vhosc center is ic . 1~1 ~~, _t_1~ e!1t1re reaction fron1 any 
section shall 0 1~ assu 1;1 ~~-~ ec .s:x 11~~·nns or innre outside the 
the reaction from . 'las ]JloclutJI1g sh~ar on the section. 

an\ })l e \\·hose C:(j + • 1 . ' 
or more inside the se·,.t· 'l - . ·n.er Is ocated .sis inches 

l 
... 1on::.;1allbc'"'<::"'- l s lear on the section l,"' .. ~ • ·:~:::-t1n1c( as producing no 

t 
· en lllLeln1P-]i·tt·e p) ·t· 

cen er, the portion of tl ·1 .·, ' . ' SI ions of the pile 
producing shear o11 tl1 ie t1~1 e reaction to he as.sun1ed as 
· - e sec 10n sl a 11 I b ' !me mterpolation bet . . 1 . '' ie ased on straight-

th . "een 1 u 1 ,-alue at ... 
e section and zero value at . - . , ~ix. mches outside 
4. Transfer of Stress at B s1~ mcnes rns1de the section. 

the longitudinal . · f' as<. of Column. The stress ir 
< 1 e1n orcen1ent of a · 

1 

be transferred to its su . . ' co11m1ll or pedestal shall 
by extending the longptporli_u"

1
!! p·>dC'si:al or footing either 

m l l u ina bars u1ro tl e1n )er, or by dov;rels. ~ 1e supporting 

In case the transfer of str " . . acco1nplished by exte . es::; in the i·e1nforce1nent is 
·h ll . -- ns10n of the Jon 't d" . 

0 
a extend into th . gi u mal oars, they 

e supportmg member th d. t e is ance re-
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quired to transfer to the concrete, by allowable bond stress, 
\heir full working value. 

In cases ,,·here do'\vels arc used, their total seetiona1 area 
shall be not less than the sectional area of the longitudinal 
reinforcement in the 1nen1b~r fron1 \vhich the stress i.s being 
transferred. Jn 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 1·equired for lap of longi
tudinal column bars and down into the supporting pedestal 
or footing the distance required to transfer to the concrete, 
by allowable bond stress, the full working value of the 
dowel. 

The comprcssiYe stress in the eoncrete at lhe base of a 
colmnn or pedestal shall be considered as being transferred 
by bearing to the top of the supporting pedestal or footing. 
The unit comprcssi,·e stress on the loa<kcl area shall not 
exceed the bearing stress allowable for thr· quality of con
crete in the supporting n1e1nbcr as lin1it0c! by the ratio of 
the loaderl area to the supporting area. 

In sloped 01 step1wd footings, the suppo1ting area for 
bearing ma;· be taken as the top horizontal surface of the 
footing, or assumed as the area of the lower base of the 
largest frustum of a pyran1id or cone contained \\~holly 

·.yithin the footing- nud haYing for its upper base the area 
actually loaded, and haying side slopes of one vertical to 
tv:o horizontal. 

5. Pl'de.stals a11d F'ooting.s (I>Jnin Concrete). Thl~ allov.r
able con1pressiYe unit st1·e.ss on the gross area of a concen
trically loaded pedestal shall not exceed 0.25 f' ,. Where this 
stress is ex<.:eedecl, reinforcen1ent shall be provided and the 
member designed as a reinforced concrete colun1n. 

The depth and width of a pedestal or footing of plain 
concrete shall be such that the tension in the concrete shall 
not exceed .n:1 /',., and the aYcrage shearing stress shall not 
excee<l .02 f', taken on sections as prescribed heretofore for 
reinforced concrete footings. 

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

I 
I 
I 
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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 
ar"a equal to the area enclosed within the perimeter of the 
<..:ulurnn or pcd(:stal. 

7. l\Iinimum Edge-Thickness. Jn reinforced concrete 
footi1Jgs, the thickness above the reinforcement al the edge 
shall bc not less than six inches fol" footings on soil, nor 
less than twel\'e inches for footings on piles. 

In plain concrete footings, the thickness at the edge shall 
be not less than eight inches for footings on soil, nor less 
thall fourteen inches above the tops of the piles for fooli1ws 
on piles. 

0 

Order 5:l22. Allowable Working Stresses. 

1. Concrete Strength. The strength of concrete is fixed 
hy the \vater-content as described in Order 5815-3. Rei1i
f~n·cerl. concrete used under this code shn11 ha\·e a co1npre.s
SI·;,, strellgth of at least 2000 lbs. per sq. in., and no cred!t 
,;ha!! be givrn for strengths in excess of :3000 lbs. per sq. in. 

2. ~fuclular Ilatio. The n1odu1ar ratio, n, shall be as-

d l 80.000 
s11n10 cqua to ---/IC 

;3_ A1lo\\'ab1e t;nit Stresses in Concrete. 

Flr_'xure: 
Extrt:~:? fiber stress in con1pression 

\o.-::1t1~·e n1oment at mid-span _______ fc =~ 0.40 j',: 
?\0gat1Ye mon1ent near supports _____ /c = 0.45 /'c 

Extr\_•1nc liUer in tension 
For plain concrete footings only _____ f, = 0.03 [',. 

.Sh(·/tl': 
Ecan1s ''cithout \\•eh reinforcen1ent and 

withoilt special anchorage of longitu-
dinal steel ---------- v, = 0.02 f', 

Beams without web reinfo~~,;-~~:;;;:-b~1t 
with special anchorage of longitudinal 
steel -------------~-------------- Ve= 0.03 /'c 

Three tim~s these shear values may be used 
when beams are .Provided with properly 
designed "·eb re1nforce1nent. 
Flat slabs at. distance, d, from edge of 

column capital, or drop panel _______ v, = 0.03 f'o 
Footings with hooked rods ----------- v, = 0.03 f', 
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Bond (Plain rods) : , 
Beams and slabs _______________ ·-· -- u = 0.0'1 f, 
One-way footings with hookc,1 l'vds ___ - ·11 = 0.06 _ f', 
'l'\\·o-,vay fuoth1gs 'vith hookt:!l rod;.; ____ 'll = 0.0,1u f'c 

Bond (Deformed rods) : 
Beams and slabs---------------------- u ·-~0.05 f', 
One-way footings with hooked rods _____ u ~~ 0.07i> f', 
Two-way footings with hool.crl rods ____ "= 0.056 f', 

Bearing: 
\'\'alls, piers, pilasters, and pedt::staL> 

(maximum) (See Order 5:J~O-il) ----- f, = 0.25 f', 
Columns (See Order 5319 i 

4. Allowable Unit Stresses in lleinforcement. 

Tension in Longitudinal Steel: 
Stmctural grade steel rods ________ --- f, = 18,000 
Intermediak grade and ha rel gTade steel 

rods (Billet steel, !'ail steel, or axle 
steel) ________________________ .. --- __ f, = 20,000 

Tension in \Veb Reinforcement: 
All grades of steel--------------------- f, = 16,000 

Compression in Column Verticals: 
Intermediate grade steel rods ___ __ f, ~" 16,000 
Hard grade steel rods (Billet sk .. J. raii 

steel, or axle steel) ___________ . --- - - f, = 20,000 

Note• The 5yn1hol;; nn•l ll01.:iU•-·ll u.oeiJ in ti"' t,bov~ 
d~fined as follows: 

fonnulus are 

!' c ,-~ 11ltim:1t•~ cnmrr0ssiYe :str·-·11gtl1 l•f ,~,-.w-:~·d•: at_ :i e.i: _or :!S _,Jay::; .. 
le ::-=compre.s.sive unit stre.~::; in cxtr•.-:nc J'1Jr,; "L <·or1i:1.-te. in flexure or 

axi:ll compression In concr(·te in c•_,lu:nn:'. 
/ ;:: tensile unit stress in extren-:.e fi\,:·e ··f C••Jh:rl"H'. 
1/ =unit shearing str(!ss in corHTtotc. 
l/;:::: bond 5trt>ss rl\:r unit at··::a c•l :-urfac2 uf l.J.ll'. 
f ::::: tensile unit ~tress in reinforcE-n1t-nt. 

Order 5323. Reinforced Gypsum Concrete. 

1. :Materials. 
(a) The term "gypsum" as used in tins Chapter shall 

mean calcined gypsun1 n1a11ufactured frorn gypsun1 n1~et
ing the requirements of the American Soticty for Tcstm~« 
Materials' Standard Specilkations for Gypsum C22-2"· 
(American Standard A49.1-1933). 

(b) Gypsum concrete shall consist of a mixture of 
gypsum and water, with or without wood chips, fiber or 
other approved aggregate. 
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( c) Prccast gypsum concrete shall contain not more 
than three per cent and cast-in-place. gypsum concrete not 
more than t\Yel\"e and one-half per cent of \\·ood chips, shav
ings, or fiher ineasurcfl as a percentage by \Yeight of the 
dry mix. 

( d) Wood chips, sh,1\'ings, or fiber nsed in gypsum 
concrete shall Le dry, soft wood, uniform and clean in ap
pearance. The.\· shalJ pass a I-inch scr~cn and shall be not 
n101~e than -?1r inch in thickness. 

(e) Steel har and wire reinforcing shall meet the 
requirements of Order 5314-1. 

2. Minimum Thickness. 
(a) The minimum thickness of ::ypsurn concrete in 

floors and roofs shall be t,,·o inches except the suspension 
system, which shalJ hr· not Jess than three inches thick. 
Hollo\v precast g:-,··psum cvnc1·ete units f,n~ roof construc
tion shall be not Jess than three i11ches thick and the sLcll 
not Jess than one-half inch thick. 

(b) Prccast gypsum concrete units for floor and roof 
construction shall be rcinforccll and Llnl0ss the shape or 
n1arking of the unit i8 such as to in:sure its bt;ing placed 
right side up, the reinforcing shall be• s,·n1;n(C»_-rical so that 
the unit cnn support its load either side ~1p. 

3. Design. 

(a) Reinforced gypsun1 conl:rete sh:::i1i be d12signed by 
methods adn1itting of ratinnal analysis aecording to estab
lished principles of mechanics, to suppnlt the loads and 
withstand the forces to which it is subject without exceed
ing the stresses allo,,·ed in this chavter for the n1aterial.s 
thereof except as hereinafter proYided. The geaernl assump
tions and principles established for reinforced concrete 
shall also apply to reinforced gypsum c0ncrete insofar as 
they are pertinent. 

(b) For precast gypsum strncturnl un;ts which can 
not be analyze(] in accordance with estalJ!isheci princinles 
of i:i1echanics, the safe uniforn1Jy dist"ribuL.xl carrying· ca
pacity shall be taken as one-fifth of the rntal load causincr 
failur: in a full size test panel with the load applied alon; 
two Imes each distant one-fourth of the clear span from 
the support. 
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(c) Rcinforcd gypsum ccncrete shall not be. used 
where exposed directly to the weather or where suhJectcd 
to frequent or continuous \\·etting. 

4. Strength. 
(a) Gypsum concrete shall be classified according to 

n1ixture, and coHtrete of each class shal1 have a n11n1111um 
strength in co1npression as fnllo\VS: 
Class I ~c<.;.t fCvntainin~ gyp;;u1n a1Hl water only, - 1800 lbs. per sq. in._ 

CL.i.:':<- 2 Contain in~ nut mnn• than thrfof' per c~nt hr . 
\':Pi~htuiwood thipsorfibi:-r--------------1000 lbs. pPr sq. u1. 

C1a~.~ :J C···iituining- not more than twelve a~r~ one-
h:tif pc·r c•.'nt by \\'~ig:ht uf wood crtlp5 V!' 
f;b 1~r.--------------------------------- 5or1 lbs. per :::q. i.n. 

(b) The strength of gypsum concrete shall be deter
mined by compressive tests of five cylinders, 6 inches m 
diameter and 12 inches in length, from each 2G tons or frac
tiun tltereuf. The test specimens shall be dried at a tern
peratme of not. less than 70 degrees Fahrenheit nor more 
than 100 degrees Fahrenheit in an atmosphere of not more 
than 50 per cent relative humidity. The specimens shall be 
,,.,;ghcd at J -day intervals until constant weight is attained. 
The n1ethod of testing and application of load shall be m 
accordance \\·ith the rcquiren1euts specified in Sections 19 
and 20 of Sta,c<1ard Methods of J\Iaking Compression Tests 
of Co11('.1"Ctc, .:-\.S.T.I\I. c:j9-~1H. 'l'he a\·erage of the fiyc 
sprcln1ens shall not fall bel 1->\V the specirled n1inin1um and 
in no case slwll any specimen show a strength of less than 
80 per cent of the specified minimum. 

5. iiodL1us (Jf Elasticity. 
(a) In the design of structural members of reinforced 

gypwm cuncretc the following mines shall be used for the 

modulus of elasticity: 
Class 1 :\e<.i.t ________________________________ 1,ooo,ooo lbs. per sq. in. 

Cc1nt:;.in=,:1'~ n;)L n1ore than th:.-E-e pee 
cent by wf'ight of v;ood ehip:: or fiber~

Containin'.:! not more than tv;elve and 
one-half pf'r ceut by weight of wood 
chips or fiber _____________________ _ 

600, 000 lbs. per sq. in. 

~00, 000 lbs. per sq. in. 

G. Allowable Stresses. 
(a) In the design of structural members of reinforced 

gypsum concrete the stresses in the concrete shall not exceed 
the follo\ving allo\vable values: 

I 
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Compressi\·e stress in bc'1ding ----------- 0.251. 

B
Axudll compressive or bearing stress ______ 0.20/. 
, on stress (reinforcement anchored) ____ 0.02/, 
Shearmg stress (reinforcement anchored) 0.02/, 

In this table (f,) indicates the compressive strength of 
the g-ypsurn concrete as s1;ecified in Section 4. 

(L) The tensile stresses in reinforcing steel shall be 
as specified fur rdnforccd concrete made with Portland 
CL:n1ent. 

7. Suspension System. In the construction of floors or 
other slabs the reinforcing shall consist of wires with con
tinuity_ through multiple spans and anchored at the ends. 
The w1res shall be supported in the top of the slab by the 
roof or floor beams and shall be tightly drawn do,;n as 
~early to_ the botton'. of the slab at mid-span as fire protec
tion r•:qull"ements will allow. Provision shall be made in the 
framing of the end ha.rs of this system for resisting the 
f<Jrces due to_ end anchorage of the wires. The wires shall 
be designed tur•a tension in pounds per foot width of slab 
equal to: 

in ,,:hich. 

·i~' is the total Joad in 11Js. per sq. ft. 
L is tLe clear span in feet 
d is the sag of the wires in feet 

SECTION 4. STEEL AND IRON CONSTRUCTION. 

Order 3324. Structural Steel. 
1. )foterial. S'rnctural steel shall be of such quality as 

to _conform to the "Standard Specifications for Steel for 
Bridges and Buildings" (A.S.T.M. Serial Designation: 
.c\7-~i9). 

2. Dr.sign ... ..\~:st1n1ptions. Ordinarily bean1s, girders and 
trns~es shall he designed on the basis of simple spans whose 
dfectl\·c lenp:th i3 equal to the distance between centers of 
gravity of the members to which they deliver their end 
reactions. 

When beams, girders and trusses are designed on the as
snm11t10n of end restraint, full or partial, based on con
tinuous or cantilever action, the columns or other members 
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b I . ; d lo carry the shears 
to which they connect, shall e 'e' ._;rne . " f . -

d ts So l·nti·oducPd in ad(\Jt!On to all othd c1Ceo, 
an n1omen . - , ' . · t . e at 
\Vitl1out exceeding the allo\\·able unit Y:ork1ng s iess s 

any point. f t' , t cture 
;i Allowable Unit Stresses. All parts o n~ s rut t· 
. . ti of the maximums a ic 

shall be so proportioned that w sum l f ll . . 
stresses in pounds per sq. in. shall not exceed tie o owmg. 

Tension . 
Structural Steel, net section -~-----.------.--
Rive-ts on area based on 11om1nal d1a1nete1_ -
Bolts 'and other threaded parts, on nommal 
area at root of thread----------------------

20.000 
15,000 

12,000 

Compression 
Axially loaded columns, gross 
section, with values of l/r not 17 000 - 0.485 
greater than 120 ------------- ' 

Axially loaded columns with values of 18,000 
l/r greater thn11 120 ----------------- z·:..,'---

1 + 18,000r' 
. l . h I ;stile unbraced length of the column, 
lll \V llC , i • l" f (rvration Of and r i.s the: 1 -orr~sp?n<l1ng rac 1us o ::..) 
the section unth m mehes. I 1 · ll t 

Itor n1ai;1 eon1pression n1en1bers, l l' s la no 
exceed 120. b · 
l~or l;r~tcing nncl other secondary n1en1 e1s, 
l Ir shall not "xeeecl 200. . 20,000 

Plate girder s\ilfcncrs, gross sect10n --------- 24,000 
Webs of rolled sections at toe of fillet --------

Bending . f t , t• ns of 
Tension on extren1e 11bers o ne ~de;c bo "lt 
roll~d sections. plate girders, an u1 -up 20,oou 

c~~~~~~·~si~)~1- ~~;-c~i~·~~~e-flbe-1;- ~f ~ ~~~~s------
seetions of rolied scet10ns, plate gn'le,';J; 
and built-up memlicrs, for values o 22,500 
not greater than ·lO ------------------ --

1
,---

l + -lSOOb' 

with ·1 maximum value of 20,000 in which l is 
the Jateealiy unsupported length of the mel1ber, 
and b is the wi<lth of the compress10n t ange, 
both in inchc·s. . 
Stress on extreme fibers of pms 

30,000 
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Shearing 
Rivets, pins, and turned bolts in reamed or 
drilled holes ---------------------·--------- 15,000 
Unfinished bolts -------------------------- 10,000 
Gro:-;s area of \vebs of beams and plate girders_ 13,000 

Bearing Double Single 
Shear Shear 

Rivets, and turned bolts in reamed 
or drilled holes -------------------
Unfinished bolls -------------------
Pins -----------------------------

Contact area 

40,000 32,000 
25,000 20,000 

32,000 

l\Iilled stiffeners and other milled surfaces ___ 30,000 
Fitted stiffeners -------------------------- 27,000 

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 inertia of their net section. Plate girders with webs fully 
spliced for tension and compression shall be so propor
tioned that the unit stress on the net section does not exceed 
the stressc,s specified in Section 5 as determined by the 
moment of inertia of the net section. 

(b) Plate girder webs shall have a thickness of not less 
than 1/17<) of the unsupported distance between the flanges. 

(c) \\"eb splices shall consist of plates on each side of 
the web capable of transmitting the full s'.ress through the 
splice connrcetions. 

(d) Stiffeners shall be required on the webs of rolled 
beams and plate girders at the ends, and at points of con
centrated loads. If h,/t is equal to or greater than 70, in
termediate stiffeners shall be required at all points where 
hjt exceeds 8000 in which 

\. \" 

h, = elfar depth between flanges, in inches 
t = tLckness of "·eb, in inches 
v = g·!«::atest unit shear in the panel under any con

dition of complete or partial loading, in pounds 
pe!· sq. in. 
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The clear distance bci\\'C1.~n intc1·n1cdi~te stiff9ners, 
when stiffeners are r<'quired by the forcgo~ng, shall not 
exceed 8~1 inc:hc~. or thnt g1vcn by the formula. 

z. = 210,ooot .'/-vf _____ _ 
£ --v-- 'V -·-fi·l--

in which · . · · ch es l =the clear distance bct\veen st.1ffene1s, in in . 

~late girder stiffeners shall gcnernlly be in pairs, one 
on each side of the web, and shall have a close bearm~ 
against the flange angles at points of concentrated l,oadm~' 
stiffeners ove1· the end bearings shall be on plate fillers. 
The pitch of ri,·ets in stiffeners shall not exceed 6 _m:hes .. 

( ) Flange plates of all girders shall be hm1te<l m 
width eso as not to extend moro than G inches or more tha~ 
e times the thiclrncss of thinnest plate beyond the outer 
row of ri,·ets connecting them to the angles. . 

(f) Crane runway girders and the supportrng}rame
"·ork shall be proportione<I to resist the greatest ho.1zontal 
-tr•'soes c·iused Lv the operation of the cranes. . 
' • ,. " < · · tl · b · t poirts ( ') I~i\·ets connecting the tlanges_to 1e \\f~ d •. 

f dir!ct load on the flange Lctwcen stiffeners shall be p10~ 
~ortioned to carry the resultant of the long1tud1nal <.:no. 

transYerse shea1·s. · 1 t 
(h) m,·ets connecting the flanges tu the webs of JJ a c 

girders and of columns subjected to bending shall be. s," 

l to Cal
.,.,. tl1e increment of the 1\angc st1ess 

space( as .., 
bet,vecn the riYots. 

~ Column Bases and Anchor Bolts. . . . 
o. (a\ Loads. Proper provision shall be mad". to _transfoi 

the col;mm loads, an<l moments if any, to the rootrngs and 

foundations. l . I an<l 
(b) Alignment. Column bases shall be set e\e < 

to correct elevation with full bearing on the maso::1-,-. <o 
( c) Finishing. Column bases shall be fim,hed · 

accord with the following requirements: . 
1. Rolled steel b· ·aring plates, 2 inches or less -'~ 

tlll
.ckness mav be used without ])laning, provided a salt>

' · · d JI 1 t >cl hearm;t factorv contact bearing is obta1ne ; ro C( s_ e , 

P
<lateo. over '> inches but ·i inche.s or less in th1clmess, maY 
' ... , ...... ' . d II b . · o- surfaces 

be straightened by pressmg (plane on a e~n.~o . ' con
if presses are not available) to obtarn a satlsfac'.01; _ ·n 
tact bearing; rolled steel bearing plates, over 4 mche, t 

I 
I 

I 
t 

I 
r 
i 
I 
I 
I 
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thickness, shall be planed on all bearing surfaces (except 
as noted under 3). 

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

3. The bottom smfaces of bea1 ing plates and column 
bases "·hich rest on n1asonry foundati(1ns and u1·c grouted 
to insure full bcnring contact nee(l not be planerl. 

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

6. Minimum Thickness of Material. 
(a) l\Iain l\Iaterial. The minimum thickness of steel 

except for linings, fillers, and the welJs of rolled beams and 
channels, shall be: for exterior construction-;',. inch; for 
interior construction-%, inch. (The.se provisions do not 
apply to light structures such as skylights, n1arquf'S, fire 
escapes, or light miscellaneous steel work.) 

(b) Gusset Plates. Gusset plates for l rnsses \Yi th end 
reactions greater than :1:),000 pounds shall be not less than 
% inch thick. 

(c) Angle~. The '·'·idths of the outstanding lc;;s of 
angles in con1pressio11 (except \rhl'rc r~.:>inforcr_'(l by plates) 
shall not exceed 12 tin1es the thi(·1-:nes.::; £01· rirdcr flanges 
and lG times the thickness for other members. 

(cl) Compression Members. In c·ompresoion mcmliors 
consisting of s0g1nents connected b~· coyer pl<1tes or Jacine-, 
or .segn1cnts eonnccted Lr ,\·cb.s, the thickness of the \\·eb~ 
of the segments shall be not less than ), of the unsupported 
di~tance bGt\\'een the nearest riYet linc-.s, ur tho roots of 
the flanges in case of rolled sections. The thidmces of the 
cover plates or webs connecting the segments shall be not 
less than 1/4.0 of the unsuppo1ied distance between the 
nearest lines of their connecting rh·ets, or the roots of tlwir 
Oanges in case of rolled sections. 

(e) Corrosion. Pro\·ision shall be m«de for parts sub· 
:iect to corrosive agents, either hr increasing the thickness 
of material or by effective protection. 

7. \\'el<led Connections.· Unless otherwise indicateJ by 
t~e designer, all connections shall be designed as flexible. 
1 hey shall permit the ends of the beam to rotate sufficiently 
to accommodate its deflection by prodding for a horizontal 
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displacement of the top flang•e as dctc11nincd hy the follow

ing forn1ula: 

_ _ SL__ in which c = the horizontal displace-
e - 0 f"'~ noo' t ·t .,, >~·>,. 1 l ttom of the beam a I s 

rncnt. bc~\\·cen thS; ~''Ptf~' t\~~ural unit ~tress in the 
end m rnchcs, ' - . l. . . cl I -- the span 
bean1 at Inicl-span, }IJ. pc1· sq. in., ~ln _.I -

of the beam in feet. . . tcm )eratures 
Special care is necessary. \\'~1cn :~el~l~ng a~~id p~or \vork

belo\v 25 degree;; l'.a~1 rcnl~e~!: ,111
• 
0l~~~l ~tresses, and undue 

mansl:iip, under ch1ll1n~, ;a1 ~c: r.~~ast~ n1ctal shall be avoid~d 
crackrng, local prcheattmo o~ ~!1\e protected from too rapid 
and the \Veld1ng ope1 a ion ~ i. ' 

cooling caused ~.>)' stror;l{ w;mi~id be selected with regard to 
The size of ti~l.i:=~ '"e; 5 ~ .. ot , 11 ,veltls the 11ecessity of 

the inherent crl!cicncy ,0f 
0 

snrn,. . ::uHi' the limitations of 
making con11cc.:t1ons in .. ,n~"ll S! ~c1e, t. ·

1 0 ~ fh1"'se factors 
· t J · 1"' P1·act1.:.:·tl G\ ,;t ua io.1 l d weldmg ec \ll!lJH. 

1
, . 

1 
' ,

10 
the ,_ inch fillet wel s as 

has estaLlished tne -<i inc 1 a .. -• . l li 

standard sizes ft\1' j~'ju"\J"'al ');~1~1i'.WieJ workn.cn who shall 
All weldmg s rn 18f 0

1netl ei: ~hll ·md ability with the 
give satisfactory proo_ u 1 1 d~ ~ . 1 ~ 
Process to be used on the propose ," 01

1'·5
,. that tl'e stresseo 

, 1 d . · t· ,··all i><- prop0r.10na , ,, ' · . 
\\ elc e J01!1 :s ;- tH ~._ • "·., 1 tl 0 follo\\·ing values 111 

caused therein s11~1ll nut ~.:\l'.~3-< l 
pounds pei· sciua1·c n1c:h: . . .. 

Sheal' on section thl'ough thro:c\ of ~111,;t ': eidt 
or on Iaying sn1·face area of fillt (1 p Ho Ol s o 13,600 

~:~~io~1- -;1;-;e-e"tic~1~ -t1~1~~i.;g1~ -il~1-:;~;t-~)f-·l;tltt 16 ooo 

~~~~prC~~i~~- -(;1~- ;~~t-i0~1-tl1~--~~1g1;-tl1~:0;~~~~ 20'.ooo 
butt weld - -1c- 1-1-1-1;;:o;v~;th~-~~i:-;;;:-1;~i£ weld rn,ouo 
Sl1ear on :::.ee lU e 

l . h· 11 not exceed the values 
1-<""iber stresses due to ben( ing s d : re"J'ecti\'•'lv. 

l l f ten ··ion ·1nc1 r·on1prcss1011. :::. J •• 

prescril_)cc a ),ove :nl', ·l :s l1 b~ co1~sidcred as shear, for any 
Stress in a fi1let \\ e c; :s lCL • ,., 
direc:tion of _the app_he:d ~l~·e:::.s .. -1 u ·it1~ 1rovisio11 shnll. be 

In clesign1n(Y \\'Chlct.1 JOlnts, ,lt eq ~ .-· .1 •tr if anv in the 
r1·le f,_;~. t)encfin(T stre.s.::;es due to 8'-'.l't:!llll'IL'.l J., ~' 

~i~~J~sition 01" section of b<~Se 1~1c.tal J:<.~~~:~~·c1.ion r.::quirc1ncnts fvr 
:Vote: ~ee .\ppeudlx for qu:>..l11~cat1(n1 an~ "' 

"'-~Jding- 01n::ratHJn.-::: :tnd opurut01 ::;. 

8. Shop Pail1ting. , 1 ,\·ork 
(a) Shop Coat. Bef'ore ka\•ing the shop, all sft~cll loo;c 

l l 1 1 b» effective means, o " 
sl1all be tl1oroug l y c ea nee ' " E t here ctH.'ascd 
mill scale, rust and 'foreign matter. , xcep w 

' 

I 
I 
I 

I 

I 
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in concrete, all steel work shall be given one coat of ap
pro\·ed metal proteetion, applied thoroughly and e\·enly and 
well worked into the joints am\ other open spaces. All 
paint shall be appli' d to <fry surfaces. 

(b) Inaccessible Paris. Parts inaccessible after as
sembly shall be given two coats of shop paint of different 
color.s. 

(c) Contact S111·faccs. Contact 
t:Jcaned, by 0fl'cctivc n1cans, before 
paintl•d. 

surfaces 
assembly, 

shall be 
but not 

( d) Finished Sm·faces. l\Iachine finished surfaces 
shall be protected against corrosion by a suitable coating, 

9, Erectivn. 
(a) Bracing. T!"' J'mrnc of all steel skeleton buildings 

shail lJ<.! cal'ried ur> tl'lie and phunb, and temporary bracing 
shall ho introdn1!0d \\·hel'(!Ve1· netessn.1·;.r to take cate of all 
loads to v;hi<:h tlcc struct1n·c n1ay be subjected, including 
e1·ectinn equipn1cnti und the oper~tion of sa1ne. Such brac
ing shall he left in place as long as may be required for 
safet)'. 

(b) jJoiting Tip .• -\s erection r1rogres5CS the \VOrk 
slwl1 he s"cun;ly bol1Hl up to take care of all dead load, 
\Vind and C:l't~eti('Jl .:3tie:->scs. 

(c) t:1·,::etinn ~trcssr~~- \\rhereYer piles of lnaterial, 
erect iDn cquipn1c11lt or utlH!l' loads nre carried during erec
tion~ p:·o1>E-r p1·t,-\·isi-'>rt sli~tll be rnnde to take care of stresses 
resultinp.: fi·tun tt 1 e .san1c·. 

(d} ...-\llf!:an1L'!lt. ~~o ri,·1::ting shall be done until the 
&true:tu!·c ha.~ i.J<:e1< rrc'P·-'1'1S' a1ig11ccl. 

(e) RiYetinµ;. i-li\·pts driYt:n in the field shall be 11eated 
and driven \\·ith tlie s:.une tare as thosC driven in the sl1op. 

(f) Turned Units. Holes for tumed bolts to be in
>01ted in the fi"1cl shali be renme<l in the field. 

(g) Field Painting. All field riYets and bolts, also all 
·'erious abrasions to the shop cont, shall be .spot painted 
\';ith the n1::'..tcrial u.setl fur the shup c~)at, or an equivalent, 
'.'lld _all mud ancl other firmly attached and objectionable 
tore1g11 n1~ltGrials shall be ren10Yed, before general field 
painting. 
. ltesponsibilit.\· for this touch-up and cleaning, as well as 
lor general field painting, shall be allocated in accordance 
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with accepted local practice" and this alkcation shall be 
set forth explicitly in the contract. 

Order 5:!25. Stec! .Joist Con't ruction. 
1. Definition. Steel joist construction shall consist of 

decks or top slal>s defined in Order 5325-7 supported by 
separate steel members referred to as steel joists. Any steel 
meml>cr suital>lc for supporting lloors anJ roofs between 
the main supJJortin"" girders, trusses, beams, or walls when 

0 
" t I used as hercinafte!" stipulated shall be known as a s ee 

joist". Such stcd joists may be made of hot 01· cold formed 
sc<:tions, strip or sl1cet steel, riveted or \vcldC::d together, or 

by expanding. 
2. Limits of Span and Spacing. The span of steel joists 

shall not exceed 2'1 times the depth of the steel portion of 
the steel joist. The span of open web steel joists shall not 
exceed 5'10 times the ieast radius of gyrdion of the top 
chord around a vertical axis, and in case the top cl1or<l con
sists of a flat top section continuous \\·ith a center web, the 
radius of gyration of the top plate alone shall be taken. 

The spacing of steel joists shall not exceed 24 inches 011 

cElli..('l'::; for floors uor 31) inches on centers for l'O(lfs, except 
,,·hen used to support steel or \\·ood l'IJ(-,f decks. In no case 
shall the spacing exceed the safe span of the top slab, deck, 
or llooring over the said joists. . 

Where these spans or spacings are exceeded the reqmre
ments for steel joist construction shall not apply, but the 
steel members shall l.Je designed in accordance with the 
requirements of Orile1· 532·1. 

3. J\Iaterials. All steel used shall conform to the '.':)~an~; 
ar<l Specifh:ations for Steel for I~ridges and ~~nld1ngs 
(A.S.T.l\L Serial Designation: A7-'.39). All steel Joists :ohall 
receive one coat of asphalt base paint applie<l by d1pp!l1g 
or spraying, or an ~qnivalent protecth:c covering, btJfore 

leaving the shop. . . . . _ 
4. Design of Steel .foists. An open \\·eb steel io1st bmlt 

up of bars or other sections, or one fabricated l.Jy ;xpand
ing a rolled section, shall be designed a_s a truss. The c_om
prcssiYc stress in cl1ord n1en1bers and diagonals of the JOl~t 
shall uot exceed those given jn Order G32·!-3, for ina111 

members. The tensile stress shall not exceed 18000 pounds 

l 
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per squa1·e inch in any member. The minimum shnar to be 
used in designing the web members at any point in an open 
web steel joist shall not be less than GO per cent of the 
required maxin1un1 end reaction for such steel joist. 

A solid wcJ, st~el joist shall be clesigned as a beam in 
accordauce ''"ith the re11uire:.1111ents of Order 5324-3, except 
that the basic working stress shall not exceed 1800<) pounds 
per square inch. 

In the completed structure, the top chords of open web 
steel joists or the top flanges of solid web steel joists may 
be considered as being stayed latc1·all:c when the deck or 
top slab O\"cr the steel joists complies with the provisions 
of Order 5325-7. 

All joints and connections of an open wcl.J steel joist shall 
be capable of \\"ithstanding 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 reasonal>le manner. 

All elements of an open web joist shall !Hn·u foeir lines 
of center of gravity meet at a point if practicable; if not, 
st1·esses arising from eccentricity shall he includf'.rl \Yith 
other stresses in designing the\se elen1ents. 

Ends of steel joists shall be desi;p1ed to resist th·c bend
ing produced by the eccentricity of the reactiOll a, the 
support. 

5. Erection. The ends of steel joists shall cxklld a dis
tance of at least -1 inches onto n1asonry or reinforced con
crete supports and at least 2\fi inches on steel snpport1,. 
E\·e1y third steel joist on concrete or masonry supports 
shall be anchored thereto with an anchor equh·alent to a ~ii 
inch round. The ends of all steel joists suppnrted 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 -h inch bar fastcEod owr 
the flanges of the supporting beams. 

During the construction period, care shall he t:'xercised 
to prevent excessive concentrated or mo,·ing load;. The con
struction contractor shall provide for adequate distribution 
of such loads so that the carrying capacity of any steel 
.i oist is not exceeded during that period. When erected and 
bridged, the total concentrated load on any one steel joist 
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shall not exc •. cd 800 pc.unds ancl in the case of open web 
steel joists, such couccntrnicd lna<l shall not bG imposed 
between panel points. 

G. Bridging. As S!)On as steel j(_1ists ha\'e been erected, 
bridging sh~1li iJ0 instrtlled Lc:t,\·cen 1hc1n before tl1e applica
tion of conslnietiun l<>ads. This b·i,Jging slrnll be adequate 
to safely supporL the top e11orcls or flaIJges against lateral 
movement dudng the constn1c\ion period and shall hold the 
steel joists in a vertical ]Jlanc passing through the bearings. 
The sted j•Jists at the ends of panels shall be braced later
ally b~/ anc·ilu1·~ ur iit:s at each 1inc of hl'iclging. If diagonal 
bridging· is us(•d in ,,·hicl1 all diagonal n1en1bcrs \Vill resist 
only tensi0n. they sh<lll not J,c less than a ;',, inch round rod, 
and these diag•JHals shall be supplemented by a continuous 
strut adequately attached to the tup chords or flanges of 
all steel joists su bridged. This tu11 strut shall be equivalent 
as a strut to a % inch round steel iJm·. If diagonal members 
are used v.-hit:h a1·e capnb1c of resisting both tension and 
con1pre~sion, the top strut n1ay he c1111itted. In case bridging 
in the form of horizontally placed beam or angle sections 
is proYidccl, it muot he so conncctcrl lo the steel joists that 
it \\·ill snp11ort the: lol1 chords or fl[ln::r~s against lateral 
moye1rtc-nt a11cl hold the steel joists in a vertical plane. Four
tee11 gnug0 "\Yire dingonals shall be uscl1 to secure tl1e bot
ton1 (;hords or finngcs nt eac:l1 line of bridg·ing of this type. 
\\~ire n1a.v be on1ittc(l \Vhen hridging ,,·hicl1 restrains both 
top and hott(1n1 chords or flanges is used. \\rl1en tl1e spacing 
ot" steel .ioist::; cxc:(•cds: :iO i11cl1es on ce11ters in roofs, sag rods 
may be used in lieu o[ any of the aboYe types of bridging. 
RO\\'S ol' bl'idging shnll l>e not 111ore than 7 feet apart, or 
i1101·c than 7 t> et ft'ln11 supports. 

7. Decks and Tor Slnbs. Decks or top slabs over steel 
joists n1ay be of cont.:1·ete or b-Typsun1 poured on 111etal lath 
cenlering attached to the top chords or flanges of steel 
joists ns required clse\vl1cre in this section or 011 ren10Ya1Jle 
centering provided the top chords or flanges of the steel 
joists arc properly stayed by the concrete or gypsum slab. 
Other eqnally suitable p2mltment centering may be used, 
proYidcd it is subcb"mtially attached to the top chords or 
flanges ns required elsC\Yhcre i11 this section n11d provided 
these attachments (or the centering itself) are securely sn-

' 
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chored inlo th\;: concl'etc or .. ~ l 

or ]lreea,,t g-yp;um slabs wh ~) ps~m sl~b. Precast concrete 
chord' m· Jlana s a11 l . I .en sccure)J attached to the top 

· c • c aue 101·oct tJ t 
t~.r1n Lea1·iug-, '\:·ood d0cks ~1. .· lerc o. and brought to a 
l ttgated u1· oLht'l' sl'•··l . . 1:-; stipulated Uc1o,v, and car-
t . '-"~, IO()J (eel .. , s 'C l 
op chords nr fi·1no·p., 1 •. 

1 
\.'.> l,_ ·urc Y anchored to the 

tt ' " ·" lld) >c used ov , . t l .. a. achmr·nt o1· 1···1ir r 1· tt I . ct s ee Joists Anv 
~· i H ac lnlr·nts ·I , . · .. · 

capable of' stm·i1w tl1c, lo11 I 1. '' icn apphecl shall be · · ~ · c wn o · 11 
rlll"ce:lions nnd ill lhe .. 1. . 1. . 1 ange laterally in both 

t:~ SC U U1)8ll \VCJ .<- - j . · 
spaecd nut forthe1· a)Jart lhan the J s,ee Joists, shall be 
Deck::; or top slal.Js O\'e1· steel 'oi ·t , • pnnel point spacing. 
can.1· any iw1·t uf ti . _J _s.s shall not be assumed to 

Fl· t . . . ie cump1 e:os1un sl1·css in the steel joist 
a \\ Ot_,<.l de:t:kS of sil1 r.r}c th. ·]p , , . • 

n1aterial Bhall not h·t\'f> • e-, • Ie; .... ne.ss of one 1nch nominal 
ti ' · " sp<111 of more ll ? · onr..:;, or 30 inches for ro - r. :\lI · lan _o 1ncl1es for 
fastened to tho \\"o<cl .. ·"1:'·. . such decks shall be securely 

J Jldl •.!l" .Sl'1'1ps. 
Poured struc-turnl "1··1· - f · ·1 . ., n J::i '· c:oncret 

sn111 ar lilatcri··l <'11·111 not J· 1 e, gypsum or othe1· 
~. ..... ( J(; css tl 9 . • 

shall lie pom·cd upnn :l' . J . rnn - inches tlnck. They 
not kss lha11 t P'JUHd.s,~101:.!C.' n~bed metal lath weighing 
coe<ling- ~ 1 intlic·.s ttIHI u )un ~~(~ll~l~ :r~~·d for spa~s not ex
less than ·L.) 1v·,und- Jl"l'l· ;.J. mch 11!, lath weighing not 
• t) • :-. ,,_, ~qua1·c ,·a1·d for 
nig •)O Jneh(_'s. ()th(.·r J•1·1t,.·-·1·11 . ll. spans not exceed-. . . ' ,, ' equa ,. "t bl 
cent~:r1n•r f°l)r t'l ~t1"11( . .: " su1 a e as a forn1 o1· · "' ( -~ i£ COll.('.J'Cte Dl' o- • 
Ill place ul )·jll '··(]• ["J l tl eJ PS\1111 slabs may be Used 

• • ' •Lt " '"'J a l 01· othe • ,., t · 
n1a1ns 1n pin<'i' :.:.h·tli 1 . ·J . 1 <::1211 er1ng ,,rhich re-
l . . . ' Je ''" Js\anhal!,· tt l 

c l<ml o1· Jla11n·,, of l'"'c·!1 st I . . . a ac ied to the top 
8 · c- ~. ee l n1st t · t 
. mche~. Snell sLb.< shall be ,:cinf ~. m ~rvals of not over 
m addition t:i the ,.,·1, J·1tl o1ced "ith mesh or rods 

' ' i. except th t h • 
covered \\'itI1 .:t \\'<Hl(] Rt1·1·p· .;. . .n a "- en slabs are to be 
• ' <0P LiOOl" th "b 
ing lna.r. if [1fleqn;.1tc, ~erre al~o· t'l e ~·1 lath or center-

A . ti as ie re1nforcen1e11t 
· . n,r Hlatt:·ri:-i] ll$t.·L1 as centeri1 r • 

installed ~o as nr>t t1..1 l1xert ~1n 1gl for the top slab shaH be 
chords oi· flann. s u1' tl1" ·'. l . u_nc ue lateral pull on the top 

e . ,j .Sl L'(> J 01StS. 

Order 5:l2G. Wrought Iron. 

Tl1e require!nents for de~·O'. . 
steel for JJnikiings and str~:;t';; _fabnc~tion and erection of 
apply to wrought iron - ies un er Order 5324 shall 
Jlounrls iler squ::ire in/ e~clelpt that the following sti·esses in 

n ~ la not be exceeded: 
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. ·t· ----- 12,000 Ten51on on net sec inn ------·------
] t Jcngihs or where Compression, on s i_or . . _ 10 000 

lateral ddlect10n ts pte\cntcd -- ----- ' 
on gross section of colu1n11s 

L 
12,000 - 60 ·;;.. 

in which L ~length in inches . . , 
r = radius of gyration in incnes 

Bending. On extreme fibres if lateral de- 12,000 
ftection is prevented ------------------

f. . t the SlanJard Specifica-

t 
.. Wrofugl~ei,;1no:d s~~1'.~,~~~t ol11~~1 ~!ates. Serial Designation 
1(1115 01' J_\, lJ .,. 

A-12-18. 

Order 5327. Cast Iron. 
The follol,ving unit stresses_ in poundti 

shall not be e:<ceeded in cast iron: 

per square inch 

Tension on net section --------
h t 1 gt'rs or \\·here Compression, on s. or en ' . 

lateral deflection is prevented -----------
011 gross section of cr;un111s 

10,000 - .10 ,.-

- •1 · .], I = length in inches . . . 
u1 '\ 11c ~ ; =radius of gyration in incll('S 

0 

10,000 

. . the extreme fibre if lateral Tension m . 3 000 
de!ledion is prevented -----------· -- - ' 

. d :\~orkn1ansl1ip of cast ir0n !Den1bers 
The material an ' t t th"t d"<cribcd in the Ameri-

1 · II respec s o "' c. 
shall be _equaf I~ Ta t· g Mat~rials Specifications for Gi·ay-
can Society or es 111 . ·) 
Iron Castings, Serial Designat10n A<18-~9 . 

. ·tin on or supporting. othe1· columns shall 
All col~mnsdre• . gl ·n~ faced to a plane surface pe1 pen

ha,·e then- en s mac u 
dicular to the_ axis. 

SECTION 5. WOOD CONSTRUCTION. 

d 532g Wood Construction. 
Or er . . Material. The quality and design of all 

1. Quahty of t t· of all bu ii din o·s and struc-
d · u cons rue 10n ° 

wood use m hie. f shall conform to the minimum stand
tures or parts t er eo ' 
ards under this section. 

I 
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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 lire purpose for which they arc used. 
No member shall be stressed in excess of the strength of 
its details and connections. 

All wood structural members shall he of sufficient qual
ity, si:r.e, a11rl strength, as to carry their imposed loads 
safely and \Yithont exceeding the allo'\Yab1e \Vorking st.L·esses 
as speci fled in this order. 

The requirements stated are a minimum standard and 
apply primarily to conventional types of constn1dion. 

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

Workmanship in fabrication, preparation, installation, 
johling of woo<l 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 ,-entilation or suffi
cient preservati,·e treatment, or both, shall be prnvided. 

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 i11ch, shall 
not be exceeded: 
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3. Exterior Walls. \\"alls shall be designed to carry safely 
not less than t!te de8ignatcd wind load (sec chapter on 
Working Stresses) acting inwardly or outwardly combined 
with the dead load and one-half the full live load, or dead 
and full live load whichevcl' is the greater. 

Anchorage shall be provided to resist safely the vertical 
lifting forees (see note) and to prevent any sliding or over
turning. This shail include not only anchorage to the 
foundation, but also anchorage of the roof to the walls. 
Proper tying of the walls at the cornc,i·s shall be required. 

:r.;ote: As a l<PCciiic bas!:; for dt~slgn of roofs and anchorage, a suction 
or vert!cal lifting :'o.rc,, ·1f ~iJ pounds per !'!qu;irc foot shall be used, 
asl'lum;ug- two-third.-; of -:.he <luad load is acting to resist the vertical 
for.ce. 

Ledger or ribbon boa1«ls used to support joists shall be 
not less than 1 by -:I inches nominal, shall be recessed into 
the studs, and securely nailed with not Jess than two ten 
p1;nny nails to eac-11 stud. The end::; of joists adjoining studs 
s11all be seeu:·ely spiked to the studs. 

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

4. Intericr Partitions. Wails shall he desig11ed to carry 
safely the full dPad and Jiye loads. 

In slud construction the bearing partitions shall be pro
\'icled at the top wilh douhle plates, each at least 2 inches 
(nominal) thick and of same wiilth as the stud. When the 
joists ai·e plac·c<l directly aboYe each stud, a single top plate 
ma)' b" used. lf properly fire stopped, stncls may run 
through the floor and rest on girders ul' on partition plates. 

Partitions not restiug upon girders, or of which the studs 
do not rest on partition plates below, shall haYe sole plates 
of dimensions not Jess than that of the studs. 

Partitions unsupported by walls shall be supported on 
girders or t1Yo or n1ore 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 solirl so no lath can extend from one room 
to anothu. 

Openings in stud partitions and walls shall be framed 
around \\·ith cl< ·uble studs at each side and double headers 
across the top resting on the short stud at each end. The 
double head0r shall be placed on edge and shall be trussed 
abu\·e for all openings over 4 feet in width or where more 
than two studs are cut away. 

\\' or'd lath, fun'iug or framing shall be placed not less 
than 2 inches from any chimney and not less than 4 inches 
from the hack of any firepiace. 

5. Fk,ors Supported on Wooden Framework. When en
closing \\'et11s are of \Vood, each joist, beam, a11d girder in 
the wall shall be securely spiked or anchored to the wall 
const1·nction ::sn a:; to stay in place and to resist safely all 
lifts anrl h;.,,-,·ard au<l outv.·ard pressures as prescri;Jed in 
this code. 

Gi;·ders shall be anchored to the walls and fastened to 
each other where they intersect or abut to resist safely an 
out,rnrrl force equal to the wind pressure. 

Fio,•» .ioisls frrnning into the side of wood girders shall 
be 3;;pnrrted on metal joist hangers or on a bearing strip 
or ied;.;-t:· bvard on the side of the girders. Size of ledger 
shall be at le?.st 2 by 8 inches. The notch in the end of the 
jc.ist ,;]1all h<' not more ihan one-fourth of the joist depth. 

The ends of joists, 'vhether resting upon girders or bear
ing partitions vi· abutted against the girders, shall be se
curely tic•d ll'i tl1e girders or to each other so as to resist 
safely an outwnl'd thrust on the walls equal to the required 
\\'ind pressure, or spreading action of the roof, whichever 
is the greater. 

The top or bottom edges of joists may be notched in the 
outer one-fourth of the length not to exceed one-sixth of 
the joist depth. Notching the top or bottom edge of joists 
will not be permitted in the middle half of the length of 
nnJ-~ 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 rnnning parallel 
thereto shall be multiple, well spiked, or scp .. rated by solid 
bridging not lnorc than l 6 inches cin ccute.rs to permit the 

passage of pipes. 
Wood cross bridging shall be placed Lctween joists if the 

span is over 8 feet. 1'hc <lislanc.:c bct\\'(_•(~n liHCS of bridging 
or between bridging a!l(J bearing shall Hot exceed 8 feet. 
\\i ood cross bridging properly fitted and seen rely nailed to 
joists shall be not kss than 3 s<1uarc inclws in cross 

sectional area. 
?\Ietal cross bridging of equal or g-r·~atE:r strength may be 

used in place of the \vootl cross hridging. 
Solid bridging extending the fu:l height of the joist shall 

be placed between floor joists which cross bearing paiti
tions. Solid bridging shall be placed ·between joists at the 
edge of flooring where the attic space is only partially 

covered. 
6. Fire StoppiHg. Fire stops shall be provided at all in

tersections of interior ancl exterior \Ya1ls ,,vitl1 floors, ceil
ings and roof in such n1anner as to effl!c:ti\ L:iy l:Ut off com
munication by fire through hollow ro,,ccaled spr,ccs and 
prcYcnt both ycrtical and horizontal drafts. 

l~urred \va1ls shall ha\·c iire stopping placed in1n1eci.iately 
above and belo\v the junction of any floor c:onstruction \Vith 
the walls, or shall be fire stopped the full depth of lhc joist. 

All spaces bet \veen chimneys and \\'Oud fr:irning shall be 
solidly filled with incombustible rnat"rial at 11oor levels. 

All fire stopping as required in this scetion sha11 be not 
less than 2 inches h1 thickness and 11ot Je.ss in \viclth tlian 
the enclosed space within the partition •exeept as pro

vided for chin1neys. 
7. Floors Supported on Masonry \\'alls. EYery girder and 

bean1 y:hicl1 enters, or rests on, a n1r.sonry \Yall shall have a 
bearing of at least 4 inches thereon. 

\\Tood n1en1bers entering nu1sonry party or fire ,,.~alls shall 
be separated from the opposite side ,,f the \\'1 ll and from 
beams entering the opposite side of the wall by ·1 inches of 
masonry. The ends of the joists, beams and girders shall be 
splayed or fire-cut to a bevel of not less than 3 inches in 

their depth. 

l 
I 
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Where girders and ueams enter masonry they shall be 
prnvided with wall plates, boxes or anchors ut m; ~pproved 
selt-rclcas1ng type ~o arranged as to lea,·c an air space of 
n~t l.ess than~-~ inch at sid 1.·s and end::; of n1r;n1llPl'. 'Ihe en(ls 
of g1.rdcrs shall nut bt~ .scaled in; pru,·1ded 1 that \\'}u.:1·e ends 
of tunUer;; arc pri~s:;;urc treated "'ith creosote or other 
appro\·cU prt~ser·;atiYe, tlu .. .:y may be scaled in. 

Anchors fur each tier of joists more than 5 feet above 
grade sl1all !Je provided \\."ltC:re they cuter 1n;:lsun1·y \\'alls. 
and also where they are parallel to masc>nry walls. Snch an
chors sh~ll be ·(1; inch by 11/,, inch iron, or CliLtai, not less 
than 20 mches long, fitted "·ith a l}!: inch by 6 inch Jiin at 
the wall end, and shall be spaced not more than 6 foct apart. 
The pm shall be plated horizontally in the \\·<di and .1 inches 
from the opposite face of such wall. Such anchors 3hall in 
~II. c:ascs occu1· on the oppusite ends of the san1t::· 2·un of 
JOlsts, and ,\·here the length of jc,ists is icss than the dis
tance ~cross a build~ng, the ends of joists shall be lapped 
~nd spiked so as to 1or1n a continuous tic across the build
rng. Anchors shall be placed ncross the top of joists that 
run. parallel to the wall, <111d shall be fastcn,,d to the ends 
of Joists below the neutrnl axis. 

8. \Y~ode1'. Trusses and Built-Vp Members. Wood trusses 
and s11mlar nnmmg shall have all joints accumtely cut and 
fitted together so that each bearing- is true and rlrat\'11 
tightly to full bearing. 

~l! wood trusses shall be securely fastened to the snp
po1 t.::;. a1~d ~ach truss shall be secured in po:::ition laterally 
by b1a:111g the top and bottom chords at points not more 
than 2o feet apart. 

. All girders and beams built-up of strips, boards or dimen
s10~. lumber shall be fastened together by glt1<0ing, nailing, 
sp1J,'.ng o'.· boltmg m a manner to cle,·elop the full strength 
o~ tl.e _Pal ts. Th~ stiffness of all members, and the strength 
of all Jomts, splices and laps, shall be fully dc\·<'loiicd. 

9. Posts and Columns. \Y ood posts, when used in base
ments, shal~ bear on a cement base which shali extend not 
l~ss than 3 mches above the finish floor. The base shall bear 
directly on the post footing. 
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Sharl columns or posts are those having an Lid ratio of 
10 or Je.;s in which L ~unsupported length in inches and d 
the least side iu inches. 

Safe load for short columns may be obtained by the 
formula 

p 
in which .:._ rcpl'csents the working stress for the column 

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

For columns of lhe intermediate class, that is, with ~ 
ratios bet,·c~cn 11 and J(, the following formula is rec
omn1end2d: 

E 
in which K -·" 0.6 l /·g 
and E ~ rhc modulus of elasticity given in the table of 
\\·01·king- ~~tl.,2S.'3C.S. 

For coiun1n3 haYing !:_ ratios greater than K the follo\v
d 

ing formula is recon1mended: 

P 0.274E 

A=(~)' 

I 
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Chapter 6 

I<'ACTORIES, OFFICE AC\D l\IEHCANTILE BUILDINGS 

Order 5-100. Scope. 
This classification includes all factories and workshops 

(including all places where manual labor is employed), 
office buildings, telegTaph and telephone offices, mercantile 
establishments where commodities are bought or sold, tav
erns, \\'al'('houscs, railroad stations, exhibition buildings, 
and places where not mote than 100 persons assemble for 
recreation, ~ntertain1nent, \vorsl1ip, or dining purposes. 

Order Ll·101. ("onstruction~ lfeight and Allo\vable .A.rea. 
Builcli:•gs in this classification shall be of the type of 

constructicm, a1t,l shall not exceed the number of stories as 
specified in this <1rder. The floor area of an:r such building 
shall not 1•xceed that permitted for the corresponding type 
of ccnstrn1:ti0n a1Hl 11un1ber vf stories. 

' I ],faxirr.um Fl.;cr Areas (.Sq. Ft.1 

__ '_~~;~,;:, .. __ __! "~·::·::.cf J~,=1~~r·:~~,~~,. 

Fir~Re<>il:!th·_• -----'------ - ~~Rf'-<'!trictions l----l----
6 or 7 ~tar;,_-s________ 6000 9000 12000 

1li11Constructi,,n ________ 4andf>;;itor:f>3 ....•. 10000 15000 18000 
2 iin<l 2 stcrie8______ 150(10 lfiOUO 20000 
l story_____________ 20000 25000 !s'JOOO ----- --- -----1----1----

9000 12000 
11000 HiOOO 
15000 20000 

6000 7000 
t:woo 14.000 

When the entire building is protected by an approved 
automatic. sprinkler system, the above areas may be in
creased 66% per cent. In one story mill-constructed build
ings prO\·;dcd with apprornd automatic sprinklers and in 
one story buildings of ordinary construction, whose con
tents are incombustible, and whose floors, roofs and struc-
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tural framing arc of incombustible matel"iai, there shall be 
no area restriction. 

No Luil<ling shall J;e lin1ited in area \Vhen J.ivided into 
sections \Vhich do not exceed the n1axin1un1 a1\~as tabulated 
in this order. Such division \\·alls shall have not J"ss than a 
four-hour fire-rcsi.stiv~ rating as spcciflt:<l in Order 5105 
and shall extend at least :l feet aborn the roof unless the 
roof is of !ire-resistive construction. All openings in such 
walls shall he protected with fire-resistive doors as specified 
for .special oecupancy separation except that such doors 
may normally remain open if held in that position Ly 
fusible !inks. 

Order 5-!02. ~umber and Location of Exits. 
Every building and every story thereof shall Lave at 

lca;;t two exits, 'vith the following exceptions; 
(1) First and second story storage ruoms 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 owr 3000 
square feet in area; and has a stainrny enclosed with not 
less than one-hour fire-resistiYe construction, as sp(:c:iiled in 
Order 0103. leading directly to the outside and not lt:ading 
to the basen1ent . .:::.uch C]ltlosure shall be rn~picrc:1_·{l cx.<.;er:.t 
for the entrance and exit doors. 

..\dditi011al exits shall be provided so that no pa1-t of any 
factory 01· n1erca11til~ building haYing· conicnts v;hji:h nre 
liable to burn 'vith extren1e rapidity or fron1 \YlliC'h poison
ous fumes may be liberated or explosions occur iit case of 
fire, will be more than 75 feet distant from an exit. !n ctlwr 
buildings in this classification this distance rnay be in
creased to 100 feet and where approved sprinklers are pro
vided throughout the building, a further increase tc JG(l 

feet will be permitted. All of the above distances are to be 
incasure<l along public passagc\vays and aisles. 

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

Order 5403. Type of Exits. 
At least one-half of the exits above required shall be 

stairways as specified in Orders 5116-511S. The other 
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exits shall be either stairways or horizontal exits kl speci
fied in Order 5119, or fire escapes as specified in Order 
5120. No fire escape, ho\VC\'cr, \\'ilJ be accepted as a required 
exit on any building more than 5 stories or 55 feet in 
height. In a two story building, an outside wooden stairway 
may be used as an exit. 

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

\'\Therevcr slair,\·ays aJ·e required nndC!r this classifica
tion, ramps wilh a slope not greater than one foot in 6 feet 
may be substiluted. Ramps shall comply with all the require
ments for slainrnys as to construction, enclosures, width, 
landing and lighting, and shall be surfaced with an ap
pro\·cd non-slip material. Handrails shall not be required 
where the slope of the ramp is Jess than one foot in ten feet. 

Order 5,10 I. Total Wi<lth. 

In a building not provided with horizontal exits, the 
total width of stairways shall be not less than the following: 

(a) In ordinary 01· frame buildings, 60 inches per 100 
persons; if sprinkle1·ed, ·10 inches per 100 pc-rsons. 

(b) In fire-resistive and mill buildings: 

Fire
rc·si:;tiw, 
8prink

ler«d 

----- ----·--··---1 

50 
25 
2U 
1;; 
IO 

' 

4U 
2U 
ic; 
1~ 

' ' 0 

" " :!-1 
18 
12 

6 
0 

in. ptT I•·O pc·rson:1 on 2nd :'!nor 

I 
in. p•·r F••• ;::nson:1 on 3rd 1:.:.or 
i;i. pn !(,,:• pnsOTJjj on -l.~h :'.;.or 
in. p<.>r F••• J•t"rsoni c,;; .~th r!(c·r 
in. f"-r 11;" ~"'rS<•n:J o::i t>:h f.~ .. ··r 
i11. pr•r lltl; p.,rsor1s ,::1 7rh tl••·)~ 

I in. P<'r l0ll ;;er~ous on St!: :;,;1d 
:i.bove 

bu• in no case shaU such tot.::.! wid1h bt> kss th:tn 
-~O -l.O 6{! / in. prr. ll'•l p<'rsons <''.1. :i.n~· one 

:)()<'•· 

Standard fire escapes (Order · 120) mar he substituted 
for stairways to the extent of not more than one-third of 
the required total width, subject to the provisions of 
Order 5·102. 

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, pro,·idcd such increase shall 
not exce0<l 100 per cc·nt of the nun1hcr of lH~rsons accon1· 
n1odatecl by the stair\,·::rys. 

I~xample: As exan11;ies of ca]('.Ulatinns under this order 
\\'here the snn1e 11un1bl·l' of pr-r:-;ons are to he accommodated 
on each floor, the J'n!lowing table sho\\'s the number ac
commodated by t'rn stairway.-; of minimum width (each 44 
inches wide) : 

(a) Frame mlll ordinary buildings, 147 persons total, 
abo\·e first story; if' sprinklered, 220 per:;ons. 

(b) Firc-rcsisf.i\'<c anrl mill buildings: 

\\'here one n1iniln1un ;-;tai1·,-.·ay and one "A" fire escape 
are p1·0,·ided, tak<> '! 1. of tlw abO\'C numbers; subject to the 
limitations uf ()r~1c.:r S J02. 

Order 5·10'.J. (\1pa.:i1y of 1~uildin_!?;s. 

In calculating thf p~·gi·cgatc "·idth of exits, the capacity 
of the building diaiJ i,,, ''otablished as follows: 

Stores, first fl001' and in1.~cn1ent _ 30 sq. ft. per person 
Stores, second lll•l)l" and ahoye; __ 60 " •' " •1 

Dining· l~oon1:s, C~~tfes. TaYcrns. 
ete. ____ ·-- IO " " " " 

I>l;tces of Seate1! ,\:<.::cn1blng-e __ 7 " " " " Warehouses __ _ _______ _ ~~00 " " " " 
Facto!·ics :<nd rHnces 75 " " " " 

The aboYe figure-.3 are bn~cd nn the net area of eacl1 occu
pied space. Where dining rooms, rnfc" dance halls and 
places of seated afl.~c1r1bl:1g0 accon11nodate n1ore than 100 
persons, see Order 5,-,01. 

In other occup,mcies not specifiecl abtl\'e, the capacity 
shall be cleterrnincrl Jiy th•' actual number of persons liable 
to be accomn1odntf:d therein and no greater nun1ber of per~ 
sons will be permitted thc;rein. 
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Order 5406. Exit Doors. 

Every door which ser\'es as an exit from a room accom
modating ll1l>t'e than 10 persous, or which is an exit from a 
public pr:ssage\\'ay or stairway shall be a standard exit door 
as specified in Order 5116, except that such exit door need 
not swiug out ward if it accommodates less than 25 persons, 
is not located at the foot of a stairway, or is not more than 
4 risers above the outside grade. 

Every exit doorway from each floor, other than the prin
cipal entrance on the first floor, shall be indicated by an 
approved illuminated sign over the door bearing the word 
EXIT 01· 0 UT in plain lettel'S not less than 5 inches in 
height. 

Order 5-t.07. l'assage,\"aJ·s. 

\\'here there is not direct access to outside exit doors, 
safe and continuous 11assagev1ays, aisles or corridors lead
ing directly to c\·ery exit shall be maintained at all times 
on all floors of n11 buildings. Every passage\vay, aisle or 
corridor slrnll cc,n fnrrn in ,.,·idth to the rule for width of 
.stnir\\·ays as spel·ifi(·d in Order 5-iOJ. '\Tidths shall be n1eas
Ul'ed in the clear~ at their narro\\·est points produced by 
any projection, radiator, pipe or other object and the re
quired \\·idth ~hall be rnaintained clear and unobstructed 
al all times. 

Order 5408. Enclosure of Stairways and Shafts. 

....\il stair\vays, ran1ps and ele\·ator shafts in buildings 
three or morn stories in height, including landings shall 
be enclosed as follows: 

(1) Firo-resistin; Luilclings, not less than two-hour 
fire-resistiYe con&truction as specified in Order 5105. 

(2) i\Iill constntctect buildings, not less than two-hour 
lire-resisth·e construction as speeitied in Order 5105. 

(3) Ordinar)· constructed buildings, not less than one
hour fire-resistiYe construction as specified in Order 5105. 

(l) Frame constructed buildings, not less than one
hour fire-resistirn construction as specified in Order 5105. 
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All door; opening into such enclosures shall be as speci
fied in Order 5108, and all windows shall be of wire glass 
and n1etal fran::.es and sash. 

EJr:(·ci1tiou; :'ltonu1ncutal stairs leading: from the slrc:<::t floor to the 
::•,cond floor or trJ a ?Jail< m•,nt u~"d for c:ornrn•:rcial }JtJl'JloSf:.S n•:(•d not be 
<?nclos<':r:i, provitl1:d they are cfrcctiv..Jy <'Ut off at thr: :>ccond lloor (and 
ba:::e1nent) by i•artitlons hnving firc-rl·.sistaucc us SI>'-'eificd ubovt:. 

:So1e on Eh"·ntort<> :uuJ Elevator J::nc.-loNUre1o1: For requin:uu~nls gov
o;;rn!r:g- th.~ instnll:itiun aud operation o! ch~«:utors, and tile construction 
and protection of elcv:itor :;h~.Ctways, s1:" the E!t:vator Cod_e iss:1ed by 
tho:: In.Jil;,trial C<Hnrnis.~ion, \vhlch cod·~ applies tu all public l)UJ!tl1ngs 
and p!ac..:1:1 of e:mploy1u•,nt. 

Order 5-JOU. Opening to Hoof. 

E\"ery building, or section of a building, 2 stories or more 
in height shall have a permanent means of access to the 
roof from the inside. Where such access consists of a 
scuttle in the roof, the opening shall be not less than 20 
by 3(1 inches and there shall be a permanent ladder or 
stainvay leading thereto. 

Order 5-110. Trap Doors and Floor Openings. 

E\·ery 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. Floor openings in buildings of more than 2 stories, 
unless enclosed \Y ith fire-resistive enclosures as specified 
in Ord<:r o).108 shall be protected by fire-resistive doors as 
specified in Order 5109. 

Order 5-!ll. Lighting. 

• .c\.ll stai1·,yays, fire escapes anrl exits and the passage\Yays 
leading thereto when used at night shall be properly il
luminated to facilitate egress. The intensity of illumination 
shall be not less than 2.5 foot candles. 

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

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

I 
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Order 5-112. Sanitary Equipment. 
1. Toilets. 

1.-,., 
~0 

(a) Toilets H~quircd. Toiiet facilities shall be pro
vided and maintained in connection with every public 
building and place of employment under this classification. 

(b) Toilets in Public Buildings. In all public build
ings under this classification, separate toilet rooms shall 
be provided for males and fem;,1es, except as in Order 5'.051 
and as otherwise prodded hereunder. 

In public places \\·here stimulating drinks, such as 
beer, \vines and other alcoholic beverages, are served for 
consun1ption on the premises, except in dining .rooms, 
i-estaurants and sin1ilar places ,~;here the serving of drinks 
is only incidental to the regular food service, and where no 
public bar is provided, toilet fixtures shall be provided in 
connection \vith the.' area served, for the sex (or sexes) 
SCl'\·ed, as foUO\VS: 

One \vatcr-closct fo1· e\·ery 40 fL·n1nles, or fraction; 
One \Vater-closet for e\·ery 70 n1aies, or fraction, nnd 
\\rhere there are 11101'<?! than :20 111~les ac.:con1n odated 

there shall l;e one urinal f(lr C\·c·r~· :)fl n1nles. or fraction 
thereof, in exeess of 23. 

The nun1bcr;; inclicated alJoyc i·cfcr to the riun1ber of 
persons that can be ac<.:on1n1odatcd at the sa1ne tin1e, and 
shall be detern1ined on the basis sp•::c.:ifled in Ordc:r 5405. 

In toilet rooms used by males, all water-closets shall 
ham an elongated bO\\·l or projecting lip anrl open front 
self-rising seat \Yithout co\·er. In t(Jilet roon1s used by fe
n1ales, all :'\\'ater-closcts shall lu1\·e orH?n front seat, \\'ithout 
cover. All urinals shall be •lf the type <llHl constrncf~n as 
specified in Order 5260. 

In public occupancies other than those where olimulat
ing drink~ (as defined aboYe) are ser\·..-:cl for t:Onsun1ption 
on the premises, one \Yater-closet of the tqie described 
aborn shall be provi<Jc.d in connection there\\·ith ior each 
sex accommodated. Except that a small mercantile estab
lishment where norma!l;· not more than 25 patrons are ex
pected to be on tl1e pren1ises at the san1e tin1e, need have 
in connection therewith only one toilet room to accommo
date both the public and employees. 
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(c) Toilets in PlacPs of Employment. See Order 2203 
of tht! General Orde1·s on. Sanitation fnllo\\·ing this order. 

( d) General l{equireml'nis. I<'or general toilet room re
quiren1ents in regard to location, construction, ventilation, 
fixtures, etc., sec Orders 52:)0 to 52611, inclusive. 

\\'here toilet rooms used by males allCl females adjoin, 
the walls between such tvilet rooms, if of studding with 
lath and plaste1-, the lath shall be of metal. 

2. Drinking Water. SuHicient puro drinking water piped 
frorn mains, or in sanitar:y containers, shall be provided in 
connection \\·ith eYcry public building under this classifica
tion. Drinking fountains. separate fron1 other fixtures and 
constructed as pro,·ided in Section 53 (c) of the State 
Plumbing Code, or individual ch·inking cups of a type ap
proved by the State Board of He:clth, shall be provided, 
except in places where food 0r drink is s0rwd and in public 
buildings \Vhere nor1naily nut n1orr. than 2S patro11s arc 
expected to be on the premises "t tlw ':m1G time. Di-inking 
fountains shall not be plac0d in toilet 1·•.hl!ns. 

}~or drinking ,,·ater require1ne11ts in plac:c.s of employ
n1ent .see Order 2217 nf the General Orc1nr:;; on Sanitation 
following this order. 

See also Section 1-16.07 of the St:1tutes vf \\.isconsin 
\vhich prohibits the use of con1n1nn drinking cups. 

3. \\'ashing E~acilitics. In ever~· puLiic bni!cling and in 
every place of employn1ent, exc.ept a.s proyi,_led in Order 
2213 ,,·ash bt)\Vl.:c shall be provide:d in connection \Vith toilet 
roon;s, one for e\·ery 2 \Yater-closets or urinalsi or fraction. 
Clean ·individual cloth or paper towels :1 nd e .. ap shall be 
prodded in connection with ewry lavatory instailation. The 
installation of a towel for common use, or the use of any 
common to"·el is not permissible. 

See also Orders 2213 to 2215, inclu.:.;ii,'e. 
Nute: The following Orders :!203, 2:!1;}, 2:'.l·l, :::;1:;, :!:!17 and 2218 are 

tak"n fron1 the General O:·<Jei·s on Sanitation i;.;stH:J by th;: Industriol 
Commission. For furth€r requlrenic11ts or. sanlt::it\1111, s• ·~th.at publicattor:. 

Order 2203. Number of C'losets and Urinals. 
In e\·ery place of employment, whethe1" heretofore or 

hereafter constructed, one water-closet shall be provided for 
every 20 persons, or fraction thereof, of either sex. 

I 

FACTORIES AND MERCANTILE BUILDINGS. CHAPTER 6 125 

In addition thereto, where more than JO mr.1~s are em
ployed, one urinal shall be provided for every •JO males, or 
frad ion. Where not morn than lO males arc employed, 
either a u <'inai shall be J>mvided or the water-closet shall 
have a projecting· lip and self-rising seat. 

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

In all new installations only individual urinals shall be 
used. Such iLdividual urinals shall be of porcelain or 
Yitreous china, set into the floor, the f1001· graded to tl1e 
urinal, and shall be equippul with an effective automatic 
tank 01· vah·e or satisfactory foot operating flushing device. 

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

Order 2213. J_.avatories Near Toilet I?ooms. 
Adequate washing facilities shall be provided in or ad

jacent to every toilet room. In new installations there shall 
be at least one lavator.1· for every five fixtures (closets and 
urinals) or fra<:t:lon. 

Xotc: (1) i)ue Jrti.:ator~- i·1r P\'""c~· '.::or 3 fixtu:•.·>i i~ r<-r;Dn1tn(·nded. 
('..'.) 8('e Order 2:.'.l[i on rn:,te!'i:d (:·om v.:t.ich la\·<i.tori~3 shall li..,; made. 

SECTION 2. GE):f.RAL SAl'!TAT!O): !): ALL PL A CE S OF 

Eoll'LOHIEN'I'. 

Order 221-l. \\·a~hing- f<~acilities. 

1. Lavatories. Adequate \\·ashing facilities shall be prow 
vided, (1) in all places of employment where lead, arsenic, 
or other poisonous or injurious materials are handled by 
the employees, and, (2) in places of employment where food 
is prepared or n1anufactured, and, (3) in glue factories, 
foundries, machine shops and other places of employment 
where the employees' hands become dirty or greasy, except 
that in industries of the last mentioned class, located in 
smail towns, where the employees go home at noon, this 
requi1·cment ma: be "·aived by the Industrial Commission. 
In the abo\·e places of employment there shall be at least 
one lavatory for every 10 employees, or fraction, and hot 
water shall be prodded. Stoppered troughs for common use 
of \vater are prohibited. 

Note: (1) '\Vnshing facilities u·here the en1ployee must n.:cessarlly 
\\•ash in running v.·::i.ter a.r-=- recor:imcnded . .I\. large troush v;•ithout stop-



1 !!Ii FACT11R!ES ANJJ l\!EJtCANTILE BUILDINGS. CHAPTEK 6 

ri•:r, \\hr-r.-: t.·r,r_h r"·r~·1,n .~.ish<'s fn,n1 ar1 ir.i.livi~lual fauc1.)t, is gc118rully 
h··tU·r tl1 .... "' r•:cr<it•: l."w].,_ 

(::!) One ln\·atr·:·y 1ir f:L11cet for ''\Cry r. Pnipl<,yf·(·,:. is r<·c•'l:nn<'ntleJ. 
(:l) Ad•·t;n:.te l\';l:;hing !:icllltl••:> are r.,c.,11:n:<~z1d•·d for all )Jla(·•·.S o! 

<:lll],;uyn1•·nt. 
(-1) \Y;i.:>h r.,01:1!'1 , . .:hnulrl. h~ con:o!tructi:d r><'('Or<1ing I•) thr> rcquin·m«nt~ 

for t,11:.:t rooiu!", ;1>' far us poHsilllc·. 

All lavatories shall he made of porcelain, enameled iron, 
or olher inipcr\·ious n1ateria!. 

~- Sho\\·ers . .r\ci\:quatr. sho,,·er facilities shr1.ll be provided 
in fl('tordanc:e \'.:ith tllc follO\\·ing rc-quirc.:1ncnls: 

(l) In all place;; of c,mployment where lead, arsenic, 
or utLer puisvnons <Jr injurious n1atc.:rials are handled by 
tlie employees, at least one shower shall be provided for 
evr.)r.v 1 O t!lYtployec.•s, nr fraction, \rho handle or come in 
contact '"ith such n1atL:ria1s. 

(:;) In glue factoril'S, foundries, machine shops. 1nincs. 
ii!ld other places of employment where the employees be
cornc dirty 01· greasy, at least one sho\ver for every 20 such 
t:'l1.J.p!nyees, ur fracti(1n_, shall be provided. 

(8) Sho\\·ers "hall be proYirled with IH>t and cold water 
and lJt~ equipped v;ith a hot and <.'.Old reg·ulating va1Ye to 
pre\·cnt scalding. The regulating c.lcviee shall be so located 
tiio.L lt 1·;·u1 l :(: ~1nrr<.tttd \rithout standing under the sho,ver. 
Suppl:1· or f(·•-'d. plpc...; to slio\\·crs shall be plated overhead 
1)1· protect~: .. l. tn n-Yoicl the pnssil>ility of a l1l?l'SOU con1ing 
in r·,-_rnt·act \\·ith th1~ h0t \\'atc·r pipes. 

( 1) Eac:h shO\\cJ· room or compartment shall be con
etruc:l"d of material illl]l('n·ious to moisture, and the floor 
under eac.:h sho\\·c·r head shall be of such construction, or 
he providL'cl '':iih a snitab1e sanitary cl('Vicc, so as to preYcnt 
slipping. 

~-;. Sc<lp. \\"here \\·ashing facilities ntc provided in places 
of cn1pl:Jyn1cnt, there shnll be proYic1ed an adequate quan
tity 01 bl<·iud. non-irl'itatin_g, non-abrasive soap \Yhich shall 
vtrcctiYcly cleanse the skin. 

()rdc.•r .'.221;\. To,\·ei:;;. 

Tn :t11 plac:es of crnployn1ent the use of to\\·els in con1mon 
is uroh'liit,,,l. \\"here washing facilities are required, indi
Yi1lnal cloth tO\\·c:ls or paper~ to\\·els shall be furnished by 
th1..: cn1pl0ycr. 
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Order 2:!17. Drinking· \Vatcr. 
J~:ach place of e1nploytnc~nt sl1all Le supplied \Vith sufli

cient pnre dl'inkiug- \Val(~l' and the faucets or outlets for '..he 
san1e shall be placc<l tonvcniellt to the ernpl(1y...:es, but nut 
in toiict roo1ns. ('0111111011 drinking cups are prohibit(:d. 
SaHitary drinbng fountains shall be installed or individual 
cups shall be pro\'idcd by the employers. 

See Section :;3 (c) of the Stale Plumbing Code for re
quirer] cunsln1dion of sauilarr drinking fountains. 

\\"here running \\·atcr is not a\·ailable, a covered drink
ing "·at0r C:ontaincr shall be pro,·i<le<l. 'fhe containt:r sha!l 
Le cleaned and sterilized at frequed inler\'als and kept in a 
sanitary condition and in good repair. 

Or<ler 2218. Rt>st l~oo1us. 
I-test roon1s shall be pro\yi<led in all places t,vhei·e 5 r)r 

more ·.1·omen arc employed. Each rest room shall be suitabJ,· 
furnished for thi.; purpose of reclining. In buildings '1\'ht:re 
individual offices are leased or rented, at least one rest room 
shall be provided to serve the occupants of the building-. 

Effr;· rest ;·pom shall he properly lighted. heated and 
Yentllatcd. Sef~ lhe I-Icnting, \1entilation and ~..\ir Ccnclitivn
iug Code for heating and \·entilation rcquiren1Bnts. 

Order 5.tl:J. Isolation of Haz"rds. 
AH heating boilers and furnaces, po\ver boilers, fuel 

roon1s, storage ;;aults for paints, oii.s and sin1ilar con1· 
IJustibles, and other similar hazards in a building shall be 
isolated from the rest of the building by at ko:st a two-h('llr 
fire-r.~sisti\"e enclosure as specified in Orders 5105 and 5106. 
Space heaters Jired wilh various fuels, if approved by the 
Industrial Conunission, n1ay be used \Vitl1out a11 enclosure. 

;ot.-.tc: For hcatitq; and veutilatlon in factories. offic.;: .'.l.n•l n1,o.:·~antfl8 
buildit:gs, t-tc., ~e~' th1• Hcat_1ng, \°('lltil:·,tion anu Air Coi~ditior::r.g CoC·~ 
ls.:;ucd by the Irnlustri;tl Curnrnf;;sion. 

Order 511-1. Standpipes nnd l1'ire Extinguishers. 
For exterior standpipes see Order 5121. 
Standard interio1· first aid stnn<lpipcis, as specified in Or

de1· 5121 shall be provided in all buildings of more than 2 
stories and more than 3000 square feet undivided Jloor area, 
where Jlarnmablc material or any other hazardous condi-
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tion is present, unless an approved automatic sprinkler 
system is provided. 

\Vhere\·er \vater supply of sufficient pres::>ure is not avail
able, two standard lire extinguishers as specified in Order 
;;122 shall be provided on each floor in place of each 
required interior standpipe. 

Order 5H5. Automatic Sprinklers. 
A complete automatic sprinkler system, as specified in 

Order .5123, shall be provided in every building of this clas
sification, except ot11ce buildings not used for mercantile 
purposes, \Vhere n1ore than 50 persons are employE::d or 
accommodated above the third story except as provided 
below. 

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

An office building in \vhicl1 one or n1ore of the lo\\·er floors 
is used for mercantile purposes, shall be classed as a mer
cantile building, except that no sprinklers will be required 
in such portions of the building as are used for ofiices only. 

No sprinklers will be 1·equired in a building of fire
resisti,·e construction \vhose contents are not readily 
combustible. 

Order 5116. Fire Alarm. 
A fire alarm system shall be provided in every factory or 

workshop where more than 10 persons are employed abo,·e 
the second story, except Luildings which are provided with 
a complete automatic sprinkler system, and except fire
resistiYe buildings \Yl1ose contents are prattically incomw 
bustible. 

Order 5417. Floor Load Signs. 
In every factory, workshop, warehouse, or other building 

virhere n1aterial is piled, notices of a pe1·1nanent character 
shall be painted or otherwise prominently displayed, stat
ing the live load in pounds per square foot wh ith the floor 
is designed to carry. Such notices shall be placed ia full 
view, on each floor. 
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\\'here floors m·e alwa}·s 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 classifirntion where 50 or more 

persons are acconunorla ted on aiw floor above the second, 
notices shall be prominently displayed stating the maximum 
number of persons on car:h floor for whom stainvays and 
other exits han been provided according to Orders 5402--
5,106. Such notices shall be placed in full view, on each f!oor. 

Order 5-119. No S111oking Signs. 

Smoking shall not he pe1mitted in retail estahlislunents 
where flammable materials are handled or sold. Suitable 
signs bearing the words "No Smoking" shall be erected in 
all places where such hazard exists. 
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Chapter 7 

THEATERS AKO ASSE:\IBLY HALLS 

SECTION 1. SCOPE AND CLASSIFICATION. 

Order 5<l00. Theatcrn. 
In the theater ('.}assific::atiun, art:: inc:ludetl all buildings 

or parts ,}£ buildings, containing an assen1l)l.\' hall, having 
a stage \Vhic:h inay be equippe:d \rith c:urtains or per1nanent 
or rnovabie scenery, or \Vhic:h is other\\'i:;e a(laplalJlc to the 
sho\ving of plays, operas, n1otion pit;lurt:s or sin1ilar forn1s 
of entertainment. 

Ordet :;501. Assembly Hallo. 
In the assembly hall dassilication, arc ii;duded all builcl

ings, or parts of buildings, other thr,n theaters. which will 
accom1nodatc 1nore than 100 person~·. J'1 \1· 2ntertainn1ent, 
recreation, instruction, ,,·ur.-;hip f•r dining 1nrrp(:3e:s. 

:Sotc: Every a.~,;ciubly ];;_,Jl ,.,~.ic:h ·will : .. :t .::.:n" "-"' ;_,,t rnr:·c: tf. .. n :O') 
1ierE0ns :ilw.il conf0r!n to the r•"iL<in·~1:~·i,~.- •·f Ci::,:···--r i.: •v+.-iing :l'ae-
tQr1es, oi~:ce and n:•:rc;cntll..:: Luii•'liug:;. 

SECTlON 2. c.o.NSTRUCTIO:\ REQUIRE:1IEXTS. 

Order 5502. Class of Construction. 
The cnpacities of buildings or parts ot' L·tii1clings ia this 

classification for thE~ Yariou:; type.:3 of eu1:.~truction sh'1ll not 
excee<l_. and shall eon1pl~". \Yi th the foll0\ri:1g requiren1ents: 

:'.fAXL\Il._\[ <'_-\l'.\CITIE~' 

' ' Type of Construc:liur, i }'..id; ::::'~'"' I \'.'1tk1:.:t Stage 
' - --~ '·-------

~1m-_J~t~s!~~i~--~;~ =~: =~ :: : : :~~:;~=-:~:~~: ;~ _ ~:~~~ :: :. :-: 1-··;~.~- Nl~-~::1it 
~~~~~\~l~)~:::::::::-: ______ ::::::::::::_ :::I ;(::: i ;~g 
--------------- ----' -- --~[ 

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

(1) Not more than one story in height without a bal
cony, ai1d \Vitl1 no basen1ent except a 11cating and fuel room 

------------- ----
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enclosed '"ith four-hour firc~-resistive t()nstruction as spcc!
fied in Orders 510:i and ~106, with all interior openings 
protected as spctifie<l in Order 510!!. 

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

(3) Is not built in connection with a building used 
for any other purpose. 

( 4) Is provided with foundation walls and piers of 
inasonry construction. 

(5) \VhE!'e motion picture booths arc 1·cquired they 
shall be en1.;loscd \\·ith four-hour fi1·c-l'csist ive constructiou. 

Eicl."11tion: Jn places 0! wnri;hir~ a full t,a.c;en1•·nt :i11d ri hnl<.·•>11Y ><C:ttinq 
not more than 30 persons may t,r, J1t'•)\'id•"U. 

In any theater or assernbly hall, balconies vthic:h nl'.!cori1-
modate more than 100 persons shall be of fire-rcsisth·e 
construction as specified in Ore lei- 5100. 

Order 5GO:l. Height Above Grade. 
(1) Theaters. The height of the sills of the principal 

entrance doors to an~~ thcate1·, as dcllncd in Orde1· 5300, 
shall be not more than 18 inches abo\·c the outside grade 
at that point. The floor le\·cl at the highest ro\Y vf seats 
on the main floor shall not be n1nre thar .. f) fec·.t al_.\)\"E the 
outside grade at the n1ain entrance; the: flnl_'!' lPYl·I at tbc 
lo\\-cst ro\,. of seats on the n1ai11 floor .shali lJc· noi n10r\:~ than 
6 feet belo\\-, or abo\-e, the grade at the nc<tre"'t exit. 

(2) Assc;n1bl.'- Halls and Roof Ga1·1_lt:ns _.\tli.J\'t: First 
Story. \\-~here a.ssen1bly halls are pro,·idcd abo\ e the first 
story, the following limitatic•ns of OCC'npanl'y, type C>f con
struction and exit facilities shall apply: 

Type uf Construction 
.\f;1yiT1ll'::; .'\',,;. I H»i;.;ht .\hove 
r,f u,·,·t;p..rds I t~rad<l 

. ' l 
Fire-R~istive ___________ . __ . ____ - --- . ______ _ 
Firc-Re:<istive, :1.r:11, nr Orcii1::try _________ _ 
Fire-Il<.-sistb:P, ~I\\!, or Ordinary ___________ _ 

'.\1.• L:rnit I '!"°<> Lirr;it"" 
·l•1t; I 2n•i Ston· nr 2'.! f€*r 
~"l' ;~,d Ste:::· or :IS kn 

·- ______ !_ __ . _____ _ 

"'Oni. smok<'pro,-! stair ton·"r frnm th" !··W·l "f !],.-. :;0 s<-mhly h::ll k .• d:u 0: <l'r•·:tly t., •li•' <'~
t,-,.nor at strc~t ;:::raJ,, 'lha!! be pr•J•·id<·J for' v,,~y ";.\•l µ··~snn\'I ~-a]•ll<"it~·, ''' fra•·ti.~n thl"reof. Th<-~<! 
st::.irwa~·sshaH be at lio>ast .14 inches widt!an<l ~hall hf• in ;d.:.!it~l'!l \11 ''!her r<..,iuirt'tl sta;r1\a~ ~in, 
the building. 

(3) An assembly hall may be placed in the basement 
of a fire-resistiYe building if the capacit,· clnes not exceed 
2500 persons or in a building of mill or m·clinar? construe-
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tion if the capacity docs not exceed 400 persons and the 
floor level is not more than 7 feet bdow the highest level 
at any exit. 

Order 550-l. l<~xposure and Cour1s. 
Every theateY or assembly hall which accommoda.tes 

more than 600 persons shall have at least 3 walls abuttmg 
on streets, alieys, or open courts. 

The wall urntaining the main entrance to any theater 
or assembly hall shall abut on a street. The lobby or pas
sagc\\'ay leading fro1n the n1ain entrance doors to t11e foyer 
or anditorium shali be direct and unobstructed and of a 
n1inin1un1 v,~idth e11ual to the s1nn uf thr. 'viclths of the main 
entrance do(;rs. 'fh1.:re shall be no op<:!nings from otl1er 
occupancies to su{;h a corridor or passage\vay. 

The wiclfi of eYcry exit court shall he at least 6 feet 
for an octupancy r0t exceeding 500 persons, and shall be 
increased at the: rate~ of ono foot per each 500 persons 
additional. Every suci1 court shall lead to a public thorough
fare, either L1lrt:C't1y, or through a passagC:\\·ay of equal 
v;idth, not les:5 than 8 feet high enc:lo.se<l ,\·ith unpierced 
four-hour firc-res;stiYc \\·alls, ceiling and floor as specified 
in Orclers 5105 and 5106. The floor and ceiling shall be de
signed for a liYc' load of not 1i.:ss than 150 pounds per 
square foot. Ne :3ur:h rourt~ or pas..'=ngc,\·ay shall be used for 
storage or an} other i1ur11c~sc \\'hntsocYer. 

Ord~r 5;)05. Separation f~ron1 Other Occupancies. 
E\·ery theater mid assembly hall shall be separated fr?m 

anv· otlier oc:cunancy by an absolute occupancy separation 
as ·specified in Ch·der 5108, except that a special occupancy 
separation as specified in Order 5108 may be used bet,veen 
an assembly hall accommodating not more than 750 persons 
and anv other non-hazardous occupancy. Where a special 
occupa~cr separation is permitted in this order, a. single 
fire-resisti\·e door mar be used for the vrotect10n of 
openings. 

For assembly halls of unlimited capacity located on upper 
floors of fire-resistive buildings which are scrYed by ele
vators, the elerntor openings may be permitted under the 
requirements for special occupancy separation specified in 
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Order 5103, but otherwise, absolute occupancy separation is 
required. 

No garage, chentical lnboratory or other occupancy \vhere 
fiamr11abie or explosive liquids 01· gases are used or stored 
shall be locat,,d in the same building with a theater or 
assemLly hall. 

Order 5iiOG. Ca1iacity. 
The fon(l,\"ing table incluc1.::s Yarious types of occupanc~,r 

\\'ithin tlie scof:>e of 11tis section, together \Yith the 1ncthod 
to be US(~d in clcterrnining the capacity. 

Xo greater i1u1nber of lH.'i'.S<;ns than the 11un1be1· thus 
established shall be permitted in any theatei· or assembly 
hall. 

Use or Occnpancy 
Arenas an<1 J<~if·l<l IIoases 

• .\.ssc.:n1J1l.'' 1Iali;;, \\'ith Stage ____ _ 
Banquet Halls----------------
Churches ( ,-\ u<litoriums) 
Churches (Dining l~1:<1rn;:;) _____ _ 
J)ance IInJL.; ·-------------------
f)ining Itooins ____ --·-·-- ___ _ 
Gyn111asitn11s ·---·- ---· _____ ··---

Lecture IfaJJ,; 
Lodg\~ l[alb~ 

School ..:\uditorii.uns ___ .. _____ _ 
Skating I: inks _ -------------------
Theaters ____________________ _ 
Theater Lobbies _____________ _ 

Basis of Capacity 
4 sq. ft. per person. Use 
seat.eel arc·as oulv. 

7 sq. ft. per person . 
JO sq. ft. per person. 
7 SI). f1. per person. 

10 .sq. ft. per person. 
10 sq. ft. per l)L:rson. 
10 ~q. ft. per person. 
G sq. ft. per person for 

s\.·ated space. 
JG sq. ft. per person for 

unseated space. 
7 sq_ ft. per person. 
6 sq. ft. per person for 
seated space. 

15 .sq. ft. per person for 
unseated space. 

"7 sq. ft. per person. 
15 sq. ft. per person. 

7 sq. ft. per person. 
7 sq. ft. pei' person. 

Not.-: 'l h<) c:;-i:•aci: y i...•f thPnt•~: s and theater lol>Lles must be combln<!d 
to detcrn1ine lln' tli•'ll1tcr- r~apacity. 

Order 5507. Xtnnher :!nd f~ocation of I~xits. 
Every floor anr! balcony of a theater and assembly hall 

shall be provided with not less tlwn tm) exits, placed as far 
apart as practicable, and so located that if any exit is 
blocked, some other exit will still be m·ailable from eYery 
part. 
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\\-'h<:re more th:.1.11 600 persons are accunnnodatcd there 
shall be at least 3 exits, an cl \rhere n1ore than 1000 persons 
m·., accommodated there shall be at least .J <·xits. 

Exits shall ]Jc distributed on all si<lcs \\·hich adjoin 
st rects, nlleys or open cou1ts. 

Order 5508. Type of Exits. 
The required exits from an~· part of a theater or ai-;sc1nUly 

hall shall be exit doorways, stair\\'ays or ramps. 
All exits to graclf' fron1 a hi~her or lO\\'Pl' Jeyr;\ shall he 

stair\\·ays or approYc<l ran:ps. In all thcait..:rs all<l in assen1· 
bl~r halls having a capacity of n1orc than .J(JO pc!'sons, 'vhc:«J 
the exit rise is not n1ore than a feet approYecl ran1ps shall 
b<.! used. By approYed ra1np is rnea:ilt an incline located in
side the building and haYing a slope of not n1ore thnn one 
foot of rise in 8 feet. 

Stair,vay exits shall be interior stair\\'Hys, 01· sn1ok(;
proof to,,·ers as specified in Order .}117; cxc·c:pt that 'jIJ'' 
type Jire escapes may ue used as exits from uakonies for 
not n1ore than 011f:-ha1f the required exit "·idth, if located 
against blank \\·alls. 

Order 5:>09. Stairways. 
E\·cry stair,,·a~· in a theater or nsscnihl)· hall, c·xcept 

stair\\·ays fron1 the n1ain floor to the first hah·on)-, sliall Le 
enclosed as specified in Orders ~117 and 5118. '.\o cJo,;et or 
open space shall be placed u11cle1· any stnil'\\'H,\", pl<ltfol'n1 1)1· 

landing. 
Stair\\·ays and steps ,,·hieh haYe n1ore than thrl'Q risers 

shall have handrails 011 both sicles. 
EYery stair\vay used by the public in a th2atcr Ol' :u.;;sc·n1-

bly hall, shall haYe a uniforn1 rise of not n1n1·c than 71,~ 

inches and a uniforn.1 tread of not less than 10 inches, 
rneasuring fron1 trend to tread an cl fron1 1·i~r·1· to risf:•1·. No 
\Vinders shall be uscll and thi::re shali be not h·ss than :~ nor 
more than 16 risers in any rnn. 

Note: See Order 511G for gen~ral stairwo.y r('Qtiir•~m•'nts. 

Ordt'r 5510. Exit Doorways and Doors. 
E\·e1·y required single exit door\\·ay shall <:ontnin a stand

ard exit door as specified ip Order •)l] i'l. l1"'or double loors, 
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with or without mullions, the width of each dour may \,e 
reducer! tu 2 foct (j inc!H'S. 

Ko single door, or leaf uf a double cloo;:. shall be n1orc 
than a fe(:t 6 in<:hCS \Viele, ancl J10 t\YO dool'S shall be hinged 
together. 

Xo rolling, sliding or rc;yol\·ing dooi' shall be counted <~S 

an exit fron1 any theab'r or a:::sen1hly hall, nor shall any 
such door ue permitted whcr.e it would l;u lialJle to be use<l 
!Jy the public as an exit. 

Sill~ at all exit door\\·a~·s shall be levci anrl 1\11:-;h \Vitii 
adjacent inside Hoor~ and ran1p.s. \\"here an aisl~ or pas
sage\\·ay leads to an exit fron1 eithl'l' sidt..; of the E!xit (loor
way there shall be a level floor space at tl<c doonrny sub
tending the width of the aisle and the doorway. 

Order ~;,ll. Exit Lights. 
In every theater and asse1nbly hall, ex(.'.ept (;hu1·<:h audi

toriums, exit lights sbnll be proYided in1n10diatcly o\·er all 
exit door\vays, an<l in suc:h other plae:L:s a::; rnay be neces
sary to direct the occupants to L'Xit don1·i.'l·ay.s anJ to a street, 
alley or exit court. The installation of :-:uch exit lights shall 
c:11n1ply in all respects \\·ith th(· pi·o\·is~1-rJ1s uf Sectiun }:) 1.1 
of the \\.iseonsin State Electrical CodP. 

Ever~· light oYcr an ~xit door\\·ay .shall be a red i!ltuni
nated sign iwaring the word EXlT 01· Ol"T in plain letters 
not less than ;) in<:hcs in hf:ight. 

... .\II exit lights fhall renulin lighted during each occu1)a11c:y 
and until the occupants haw left the building. 

Order ;;;,12. Width of Exits. 
The total \\"idth of exits fron1 eYery theater and ass.:.:n1lJ]:">· 

hall, and from e\·cry part thereof, shall not be less than the 
follo,,·ing: Btii1dings of fire-rcsistiYe construction 1 36 
inches per 100 persons. IJuilding;:; of ordinary construction, 
..Ill inches per 100 persons. Buildings of frame construction, 
4.J inches per l 00 pe1·sons. 

In theaters, the \\'idth ol' the front entrance shail be not 
less than 1 :, of the total required exit width. 

Order 5513. Seating. 
All scats, chairs and benches shall be placed not less than 

32 inches back lo back measured horizontally, except that 



for grandstands "nd bl0acl1crs without back rests lhis 
din'!ension rna.Y !Je reduced to ~·l incli·~s. 1-~or henc.:hes \\'Jth
out arn1.s, grandstand and bl1~ae:hcr ,:;(;ats, t!ll! sealing capac
ity shall be csta!Jli.-,hecl by aliov;ing one . .;ittin~ or seat to 

eac.:h 18 inches of IL•ng-th. 
... .:\.11 seats, chairs and bl!JH.:h1·::., exet.:pt chair::i in ho~es or 

loggias, shall J;e .sc.·curcly fa:;ten1~d to the 1J()Ol'; oi· 1f the 
floor is li!\'(·l, th•: .Si·ali; or chairs n1ar be fastc.!ned together 
in gl'oups of .1 or n1u1't..:. !AHJS\; clia~r."i or ;-;eats shall not ~c 
used unless a special pern1il 1s s<.!cured frun1 the Industrial 

Con1n1issio11. 
There shall not be n1u1·t.: than 12 seats in a 1·0\V het\vcen 

aisles, nor 1norc than f5 ~eats in a l'O\\" \\·hic.:h has an aisle on 
one sic.le uul,y, exct.~pt that f(Jr g·rand:.:tand.s and bleachers 
,,·ithout back r<:sts and ,,·ith a railing al()ng the front, tht:se 
figul'cs 1na~· he d!;uhled. :\11 ai.sh~s •xil! be required for suc!1 
grandslrtnd:s or lil~~ach(:r~ \\·here tht: seats extend to the 
floor or ground \\'iLhuut a i·niling aloIJg tllc front. 

::\"o seat bench or platf(Jrrn on \Yhich se:Jts arc plaeed 
shall be 1n0re thnn :!~ inchc.s in height of ris8r. . 

Ko seat IJL'nch, <11· other platforn1 or iluur al'l'ct on \Vhich 
scats are placc·d, ur the top sc-at of any blet.t<.:hers shall be 
nearer the tl·i!ing t!utn X fr:c:t. nor nc-arci· to the botton1 of 
3nv truss 01· gircli'L" thri.r! G fcc:t l inches. 

;fhe. r<..!qui1« .. '1nPnts of thi:-; n1.,·1e,· tlu not appl:'I-· to restau
rants, dining nr cl:nic(' !~all:::. 

Order ;)'.ll-1. \Vi<lth of . .\i~les. 
~.\.isle.s ha Ying ~c;1t;.:; ur1 IJ~. th ::.ides sh::i.ll not be I<:ss tha!l 

2 ft?Qt JO inchL'.S \\·idl' nt the h1•ginning and shall increas~ 
in \Vi<lth t0\\'<:1rd thl~ L'>::its at thC' t·ate of ~-'i- inch per foot of 
run; or the aisle 111'1,\' haYe a l;nirorrn '.ridth .not Jess than 
the averag·e ,,·idth or th0 fnrrgoing ealc.:uh1tton. No :rall 
aisle shall be less than :i f(~ct v:i(h: and no other stra1ght 
aisle shall be les:-; tlinn :} ft:·t~t () inehes \Yide. 

There shall be a er11ss ni~h, lc·ading to cru .. ·h required side 
exit. Cross ai;ks shall not be less than fi feet 8 inches back 
to back of adjacc111t rO\YS of scats. 

Order 5515. Lolihics and Foyers. 
The wirlth of loiJbics aihl foyers shall be determined on 

the same basis as required for exits in Order 551~. but shall 
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in no cast; be less than ;) feet \\·icle. and !:;li.:dl Ue so dc.signc1l 
and app<Jrtioned as t{J pre\.l'llL cnngl•stirni and eonfusi(>ll. 
Lobbies and foyers \\'hirh SC'l"\·e a:-; lih~a11s o( egress sl1all be 
at least equal in eon1binc•d \Vid1h to the r1:quired \\·idth <if 

the stair\\·:1ys, passag·1.:\\·nys, aisles 01· exit dnor\\·ays leading 
lo them. 

Order a:il6. Inclines and Aisle Steps. 

To O\'El"t(!l1H.: any difference in ](!\.1'l he1..v:1:c·n c.:nurts, cor
ridors, loLbies, pa~sagc\,-nys •)l' ai;.;li.:s J"t'quired, or used, in 
cgrC;ss frf•!E a Lht:atl:r 01· an as.sen1l;Jy hall, appro,·erl ra1nps 
as specifi..:::d in Or<l<::r ;).)08 shall he en11>loyi.·d \\'here i.he dif
ference in •..:l~vation dues not exet!l'd 3 ft:ct, exc.:cpt thnt tliis 
requircn1c:nt need n<;t apply to balconies. 

Steps in IJalcom· aisles shall pxlend the full "·ir1lh of the 
aisle and .shnll ha,·e n unifor1n rise and run as specified in 
<Jrder 55fi::l. No handrails \\'ill Le required. 

Order 5517. Obstruction. 

All lobl.1ics, aisles, passag-.::\\·n~·s and dor11"\\·ays shall be 
kept free fron1 fu1·nitt11·L., dr~1p0s. di::.play equip1nc11t, n1e::
chandise, \·ending· r:naL·hin<.'S ~ind other ol).structio11s. and 110 
person t'XC•:pt an t:1r1plo~·0p :::hall ht: allo\':Cd to stand in, 01· 

occup~;. nn~· (If the ai.-;ic·s, p;1;'~ag0"·a.\·s, cor1·itl:..:r.s or lobbies 
during an~· pcrfo1·nianc-c> or public g·athc1·ing. Except that 
patrons n1n~· be al1o''"cd to \\·nit in a JolJby or sin1ilar space 
if sueh use dues n1•t encroach upnn the required ck-'ar \\"""idth 
of the~ ~.:xit:::. Sueh \\·niting shall bl· i'C·strictt•d to art'as scpn
ratcd fron1 the i·c.·quirc-cl exit \\-ays by fixed railing-s not lc~s 
than -42 inches high. In cniranee Jol>bies 01~ly, the exit spnc0 
n1ay he di\·idt•d by railings not lt'~S than i1U inches high set 
up in the dir<.~tticin of 1ra\·cl in an approYed n1annc1· for the 
rpgulation ~·f ingl'css and cgl't.'~s. 

A hooth or ClJUnter fo1· thv ::;ale of paC'k;.1ge nH'relu.tn<lis~ 
ma;: b(2 plnce<l in the 11JblJ~· or foyer of~ thc~1ter \\'here there 
is stnilcicnt • .. 'xccs::: spacL· f:;O that the fronl of the booth or 
counter ean be located nnt lcs.::. than .j fct·t haek of the line 
marking the \vi<lth of the lobby or foyer required for exit 
purposes. 
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()rdcr ,jJl~. 1\lirror:-; and I•~al:-:c ()peninp:s. 
?\r, n1irror shall be pb.H:(·d in any part of a tl1c•ater or 

a.sse:nhly hall 11sc1d by 1 he pul>lie f11r exit purpusc's, i1H.·ludin!-{ 
l11bbics, co!'ritl;...d·~. stail'\\·a~·~. ratnps or :-1ny other exit fac:il
ilY \Vherc a 1nirr<rr is used in all audit(:•riurn. it shall be 
pta.ct;d flush \\·ith th<) ,,·all and \1,·ith th" l>otton1 at lea~t 7 
fi:et aLove any floor. balcony, µ,-;.dlcr.v or platforn1. 

:\,1, false opt•ning or decorative dcYice g·iving the appc..:'lr
ance uf a door or \ri11.lo\\·, \•;here none exists, sliall bP placc'.d 
in any })art ~·r a t!H:ater 01· a.s:;(:nil;ly hall ust'(! I>:: the l;U11lic. 

Order '.".i.)1~). JJecor~:tion~. 
I"abric dr·c<1raliuns L1secl in theatc:r:> a11d asscn1bly halls 

shall \JC flnn1e l1l"OOf. 

Order ;;~20. Elem I or and \' ent Shafts. 
r:nclusurcs fn1· cle\·ator ar:d \"f'llt sl1afts sh;_tll be of t\\·o

huul' Hre-rcsisti~:e t(Jn.struc:tiou as spctified in ()rdf'r :'.l10:) 
and ail O])Cni11gs th1_11·cin protected b:1; fire-re.·dsti\·c dour::; 
or \\·indo\\PS as spec:i1h .. '(l in Oi-ders 5100 and;)] 10. 

()rder G3~1. ~tage St•paration. 
Jn c·\·erY theater and :tssernhiy hall tl:t' ~tnge shall be 

con1pletel,\~ separ:ib!\l frorn the'. <ill.dH<1riun1 by a prosc:eniui:1 
\\·all of four-hour fi1·e-rt::'sisti,·c c:unstruttinn a~ _specitle:d in 
<)rclcr ;)105, cxc•:ipt as fo1lo,,·s: 

t_ 1) In theaters ancl as~l·n1bly ha1!s ha\"ing· a capacit,\~ 
not exceL1ding- flHJ persons, the prosceniun1 \\·all .sllall be of 
t\\·u-hour firc-re$istiYe co11~tructlon as sl}l't!1icrl ill Ot'<lcr 

:1100, or better. 
(:2) In thcate1·s and ass.t'n1l)ly halls an (li)L'il . .::.tagc Oi' 

})latforn1 \\·ill be 11crn1itted \\·ithnut the prn~een1un1 \Ya!I 
separation fro1n the auclitoriuni. proYic1ccl the ;:;tagl~ 0r plat
forn1 is not inore than (l rc•ct hiidic1· 01· \\"idcr than th<:' 

p1·ost:t•niun1 opc11ing. 

Order 5;>22. r•rosceniu1n \\'all. 
The prosc:cnin1n \Yall shnll extcn(1 fron1 nn iilcon1lJustible 

foundation, or fron1 the lo\\·cst fircprnnf Jlonr hel\)\\' the> 
st~tge floor, tn the highc·st adjoining roof. exe:t1pt that \YhCt":: 

a four-hour firc-resi:::;li\·e ,,·all is 1\.'quircd it shall exten<l nt 
least 2 fct•t e:1b0Ye the highest adjoining ro0r. 
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rrJ~el'c shall be JlUt n1ore than t\\"O upeninµ:s iu the !)l'O

Sl'.ClllUJH \Vall belo\\" the Jr:\·el of tlH~ auditoriu1l1 floor and 
not more than l\\"O ope1Ji11gs otln;r than the pr1_1~.::e;1iun1 
opening, in tlie 1n·osteniu1n \Yall abo\"(; the Jc,·el <>f the audi
to1·iun1 floor, <:X('Cpt that in addition to th~ ai;o\·r-~ opl·nings 
there n~ay Le 011e Opt'ning tu proYide at:tL·;-;s through th0 
prosccn11un \\·all to the urc.hc:;tra pit. 

Each sucli (Jpcning shall nut <:X<:(·cd ~1 square f•:e! in area 
~tnd shall be protectt•d by a 1ire-re.-;i.sti\·e rluor a.-:: . .;pccified 
111 Order ii JO~. or equal. 

Order ,j52:l. l'rosceniun1 ('urtain. 

~\\·'here a ~)rosceniu1n \\·all l~ required f, .. r tl11.~ :-;np;.i·atioa 
1>1 a stage lron1 an audituriun1, the f)J'U.3ceniun1 <Jpeni11g if 
m<Jr0 than ~O feet in \\-idth shall be pru,·idr~d \\·itl1 <1 rigid 
111etal cu1tain conforn1in;x to tlu• l"(~g·1datiu11;-; cc•tit~:inr.:.J i11 
... i\ppendix P of th<.:. Building (\if!l! 1·(·1:(1Jl1n11~qtl;·ci IJ',p the 
Xationa1 Board of lpnd-::l'\\·rit1.:1·s, r·ift!t J;:dilir)!· .. It~\·iscd 
I~eprint, l!);j.1. l·"or a prosc<~11iun1 OfH .. :11i11g Gf1 J\.:l·t iJi. le.s.s in 
\\'i<lth, a rigid n1t:.>tal curtain or a curt;·i.i1: •1!" <!-':J,:_.:-;tos con
fnrn1ing to tli(: follo\\"illg .spccificat i!•ll.:', o!· q( i.:q;1i;-all:nt 
appf(J\'l:'<l <.:on::;t l'LH .. :tirJJ:, .-:ili<ill he u.-::l'<..1.. 

.~3bL·sto.s eurtain::. .sh;;i.ll IJ(.~ snlisL~liLiall.\- \\11\-l'll t·f c.~Ll' .. .;.tt·i_~ 
ti.ber 11ot _JQss than ~L) per C('lli pur1.~. ;.nid shail y;:l·:t.:·h 110L 

less than 2~ 1~ pounds per square yard. Th(_'J\.' shall li:; i!it(1l'

p~irat0<1 into the yarn l>efure \"1·ca\"ing, r:ith\ ::· nll•lh.>l 111ctal, 
n1ckle, b1-,::1ss 01· otlt0r n1t~tal 01· all(1~·. ha\·ing 11oi ]ess 
st1·ength than these i11etals. at tL·n1pc•rc;t111·c:-:; up to 170t) de
grees Fahrenheit and nu lt's.s resistanc-t~ ro currosion at 
ordinary ten1peratnrcs. ~...\11 :--:can1.s shail lJc' yc1tit•al. shrill lJe 
lapped not 1..:s.s than one inth and shali be sC\\'L'd in t\\·o 
l'O\\'.:t \\'ith not less thn.11 ·1\; inch pure a~bc:;;to~ t'ri~1<: ..... \t the 
top and botton1 of the curtain a:!~~ inch (or Ja1}:·,,r\ ;;:teel 
pipe shall be plated and shall he s1.;cu1\?l,\· fnst1.:11r~l in, and 
roYc~·ed by, th~ curtain. "fhe curtain . ..:.liali o,.,_,riap the pro
~cen1u111 \Vall not less than 1:2 inches at ea«h ~ide ~;nd at the 
top, and shall be guided at each side by 1111:tnLH..: loops or 
rings sliding on a ~i~ inL·h steel cable or ~~o. G lT.S. standard 
g·uage 'vire. 

In addition to any docoration, the curtain shall he paintecl 
on both sides with a mineral J'aint hadng a silicate of 5 ,,da 
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uinder, which \nil completely lill the cloth. Filler paint 
shall ha,:e 11ot less than .1 parts of casein in i•aeh 10 parts 
of silicate of S(Jcla. ~rhc 1;ainl shall Ju: \rtdi l>rushL'd into the 
cloth so that no light ur s1nol;e tan con1c through. 

} ... or c:urtains of any type, th(~ connections bc:L\rce11 cur
tain a1Hl \Vall shall b(• n1aclc as nl•arly sn1oke-proo[ us pos
sible. Srnoke groo,·c.:s or pot'l·:cts shall be of sl1'tH:t11ral steel 
shnpcs and plalt:s not icss tl1a11 1/t inth thick. These 
groO\'(:S or pockc~ts shall Lt) not h;ss than 11 inches deep a11<l 

6 incli'~'S wide an<l shall be set ba('.k from the face of the 
a1·ch ut lt:H:3t 6 inthf!:S, They shall extend fron1 the stage 
flour to a point 3 fl:et al;uyc th(; top of the raised curtain, 
and shall be securely boltef1 to the prosc:cni11n1 \\·nli. 

l>roYision shall bt~ n1ude to p1·1.:vcnl tl1e curtain fr0n1 leav
ing or binding on thL" guides undt•r auy conditions. Appro
priate limit chains shall uc pt'<ffi<lcd to stup the downward 
travel of the top of the curtain at a line not less than 12 
inches aborn the tup of the proscenium opening. !\'o part of 
a c::urtain, 1101· nny (Jf the curtain guidi·S, or equip111cnt, shall 
be supported hy, or f<tslenl'd t(), a11y cvn1ln1stihle n1atcrial. 

1"he hoisting apparatus f!n· th(; cn1tain sh<.dl be dcsigi1l'Ll 

\Vith a factur (Jf .s~ifetr u[ ~or inure. 

BL'sidcs tl1c regular 'JPL'-rating n1ct.:lianisn1, there shall be 
an ('ll1L'l'gl'l1CY d~vier \Yllith \':ill allo\\· the curtain to drop 
by gravity. rrhc de\·ic~ shall be so arranged thnt it can te 
easily oprratLd hy hand frorn eacl1 :-:.ill(' of the stage and 
fron1 the fly gallc1·i1:s, ancl rtl-"o that its opcratio11 \\·ill be 
control!c•d b~· l:_):j dcgrc•e fusible links. or othc1· approyed 
heat release dcy;..:;l.>S, pl;_1l'ccl on caeh side of the stage, and 
\Yhcn thus upf:'·l'nted the <.:t1Ltain :-:.hall de.3-(:cnd at its no!'mal 

rate of SJ)Ced. 

rrhe curtain and its operating incchanisn1 shall be so de
signed and construc1. cd at ail points. \\·hcthcr speeifitally 
n1entioncd or not, as to forn1 an etlieient and reliable bar
rier against fire and :::.n1oke, ac('orcling tu the lJcst practice. 

Detailed p1ans ::lnd ~iK~cificniions fdr all curtains and their 
operating n1cchanisn1 shall be sutn11ittt~d to the Industrial 
Con1111ission for approYal before installation. 
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Order 5fl2-l. Automatic ~moke Outlet. 
\\the1·e a fi1·cproof proscenium curtain is required, or 

prnvi<lccl, the stage shall l>e provided with one or more aut0-
n1atie snioke outlets, cnnstruct(;d of n1ctal or other inco1n
bustible rna1"ri"1, placed near the center and above the 
liigh(;st parl of the stage, and haYing a con1bined area equal 
to •wt k-0 .S than 8 per cent of the area of the stage iloor. 
\'ertital louver opPnings shall be placed not kss than 3 feet 
above th8 roof anJ shall be not less than twice the area of 
the shaft. The smoke outld shall be designed and con
stru<:te<l so as tr_; upc:n hy gravity, an(l so as to effectively 
OV(;!rcon1e th~ effects of i1eglcct, rust, dirt, frost, snO\\·, heat, 
t\visting, or \Varping- of the fran1e \Vork. The louvers, or 
dampers in the 0pe11ings shall be held dosed b;· cotton or 
hen1p cords l'unning to the stage floor close to~ eacl1 stage 
<loor. Fusible Enks, 01· ntht:r approved heat rel..:ase devices 
shall be inscl'ted in ci:ch cord 11car the outlets. ' 

Order J52.J. Stc1g;c \" f:-;iihuies. 

. .-\JI entranees to thL~ stage shall lJ~ \·estibuled in such man
ner as to protccl the: curtain, stell(!r.}', and auditoriun1 fron1 
drafts of air. 

Order 5;)2fi. J:>ooili:.d1t 'froug-:1. 

The fo0tlig-ht trnugl! shall he made of, or lined with, 
incon1hustible n1at0ri;1 l. 

Order 5t)j7. I•~ireproof l)aint. 

All .<tage sc1~n2 1 ·;-, propert:es, eurtains, and decorations 
n1ade of con1\Ju::::tiblc: i11att.:1:ial, and all ,,·ood\vork in or about 
the stnge, shnil be effectiYely flame-proofed. 

Order 552S. Stage ...:\tces~or)· Roon1s. 

All dressing· rooms. pl'OJlCl'ty rooms, and other storage 
or \\·orkl'oums shai! be built of incombustible material 
l11ro:1g:hout, an<l ohall be separated from the stage by a 
special occupancy St'paration as specified in Order 5108. 

No dressing room 01· en1ploycs' room shall be p1aced more 
than OliC stoI)" Oclo\,. tho g!·ade line, and no dressing room 
sh«ll be place<! above or below the auditorium unless sepa
rated therefrom hy a special occupancy separation as speci
fied in Order 5108. 
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Order 5529. Boiler and Furnace Rooms. 
Every boiler or furnace 1·00111, including breeching and 

fuel room, shall be enclose1l with a s1weial o<:cnpancy sepa
ratio11 as specified in Order 51(18, exePpt that in the case of 
an asse1nbly hall accommodating 11ut n1orc than :~00 persons 
au ordinary occupaney separation as specified in Order 
5108 may be used. 

Gas fired ttpplianccs use<! for heating waler shall be 
locate<l in a boiler or furnace roon1. 

Order z:,5;~0~ Lights and IJghting. 
Electric lights shall be us.,d for lighting where electric 

current is available. X o oil lamps or other open lights shall 
be used in or about any stage containing sc.:enery. 

No gas lighting of any kind shall be used 011 any stage 
containing scenery, nor in any )Jl'Up~rty roorn, storage roon1. 
scene dock, or fly gallery, except in localities \Vhere elec

tricity is not aYailable. 
In all theaters anrl assemlJJ,· ha!k all stairways, passage

ways, and exit doors shall be properly lighted and shall 
remain lighted throughout 0yery· pt:rforn1hnc.:c or entcrtain
n1E:nt and until th0 ~n11licnce has 11~ft tl10 1iui1di!~g·. 

Order 5532. Sanitary J<~quipn1ent. 
1. Toilets and l"l'inals. Separate toili:t roon1::i iu connec

tion \Y"ith tl1e auditoriun1 shall he prO\'idL:d for n1ales and 
females. One water-closet shall be installed for each 200 
females or fraction, and one \Yater-clcisct and one urinal 
for eacl1 300 inales or fraction, assun1ing the audienc:e to be 
equally divided bet\\·ecn n1alcs a11d fc·n1a!(\S; 4:xcept that in 
dance halls there shall be proYifled one "·ater-cluset for each 
100 fen1ales or fraction, one ,,·ater-t'lost.:t for each 300 n1ales 
or fraction and one urinal for each 100 males or fraction. 

Where stimulating drinks. such as beer, wines and olher 
alcoholic beverages, are scrYecl Jor cons'...1mption on the 
prcinises, tl1erc shall be pro\"i(\C(l one \~:at0:i:-c:l0.set for every 
10 females, or fraction, one water-closet for every 150 
males, or fraction, and one urinal for e\-ery 50 n1ales, or 
fraction; except that where the capacity iu such places ex
ceeds 300 .persons, the ratio of the number of fixtures to 
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the nu1nber of persons accon1n1ocl~;ted in excess of :-;oo need 
be only one-half of the above. 

There shall be separate water-closets pro,·ided for males 
and females in C(Jnnection with the stage of every theater 
and assembly hall "·hich is equipped for the showing of 
stage productions. 

. In theaters \vhere n1otion picture machines:: arc ruu cun
tmuo~sly for a period of more than 2 hours without at least 
10 minutes intcrn1ission for the motion picture n1achine 
operator for each 2 hour period, toilet" shall Le prnvided in 
direct connection with lhc motion picture booth. 

For general toilet roon1 rcquirc?nents sec Orders G:Z::JO 
to 5264, inclusive. 

2. Drinking Water. Separate drinking fountains of a 
t~·pe approYecl by the State Doard of Health shall be pro
vided fo1· the .stage and auditorium where water supply is 
available. Drrnkmg fountains shall not he placed in toilet 
rooms . 
. 3. \V~shin~ Fac!lities. \\TashbO\\·J;.; shaii be provided in 
co~nect1on \VIth toilet roo1ns, one for e\·ery t•,\·o closets and 
urinals, or fraction. 

Order 55:33. Standpipes. 
\\There proper \\'ater supply i~ <:1Y<-diahl2, at least 0ne first 

aid standpipe, as spet:ificd in ()rdl)1· 0121i sliall be provided 
on the stage of eYcry theater and a;o:;scn1bly hall '"here a 
~:e curtain is required. Each hose sh<dl be not n1ore than 
'': feet long. and .where such hnse \Yill nnt !'each e', ery pa1t 
of the. stage section addition<d hose C'Onnection~ nnd hose. 
or additional standpipe,;. shall he pr,•vi<krl. 

Order 55~J--14 Fire Extin~·uishcrs. 
St_anda1:cl fire extinguishers 1;f nn appropriate type as 

specified in Ordel' ;)1:2~ sh;_11l i.~c· pru\·itle•l for all theater5 

and assembly halls as folknrn: 
T\\TO on stage, if scener,~ is useq. 
One on stage. if no .scen~ry i::' used. 
One in motion picture booth, or in ticket office if there 

is no booth. 
One in dressing roon1 section. 
Extinguishers shall l;e prripcrly exposed to vie\v an;.! 

always accessible. 
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Order 5535. Automatic Sprinklers. 
In every theater mul assembly hall where a proscenium 

curtain is required, approYed automatic; sprinklers, as spe
cified in Orrler 512;;, shall ]Jc provided under the stage, 
under the stage roof, and in the dressing rooms, but not in 
the automatic smoke outlet. 

Order 5540. Motion Picture l\Iachine Booths, General. 
E\·cry motion picture machine using nitro-ccllulose film, 

together with all auxiliary and associated equipment, shall 
be f:nc:Iosed in a booth so arranged as to permit the oper
ator to walk freely on either side and in back of the 
machine. At least •18 square feet in area shr,11 he provided 
for one machine, and 24 square foet additional for each 
machine over one. The ceiling height shall he not less than 
7 feet. 

Order :;:; 11. Construction of Booth. 
The floor of each motion picture booth shall be con

structed of masonry or reinforced concrete. or shall be cov
ered ,,_·ith not less than 2 inches of fire-resistive material. 
The \\·ails and ceiling shall be not less than two-hour fire
r1:-sistiYe con~·1 rue:tion as specified in Order 5105. 

Order :J3J2. Doors. 
The door to the booth shall be not larger than necessary 

for the safe and proper use and maintenance of the booth 
and equipment, but in no case shall its dimensions be 
smaller than 2 fed by 5 feet or larger than 3 feet by 7 feet. 
The to11 of the door shall be nut less them_ 12 inches below 
the ceiling of the booth. 

The door shall be a tight-fitting self-closing fire door as 
specified in Order 510!l, shall open otilwardl>·, and shall not 
Le equipped \\" ith any latch. 

Order 5;) 13. Openings. 

Ty,-o Gpenings for each rnotion picture rnachine inay be 
nrovidL~d. The one for the operator's Yie\\· sl1all not be 
iarger than 200 square inches an<l t}1e one for projection 
not 1nrvcr than J ?.O square inches. \\"here separate stereop
ticon. ~pot, or floodlight machines are installed, not more 
than 011c opening shall be pro\·idcd for each such machine 
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for both tl1e operator's view and the projection er light. 
All such op1mings shall be as small as practicable. 

Each opening shall be provided with an approved gravity 
shutter sd into guides not less than one inch at sides and 
IJolt0m, and o\·erlnpping the top of the opening by at least 
one inch when closed. Shutters shall be not less than No. 
10 U.S. Standnnl gauge iron or equivalent, arranged to 
move frC'el,- in guides of like material and thickness bolted 
to th,, wall. Each shutter shall Le suspended by a cord, and 
sll:ill be .so arranged that closing is hy gra\'ity action. A 
fusible link shall be provided in the corr! ove1· each shulte1·. 
A link shall also be provided over each magazine, which 
on op;:;1·ating '\Vill close all shutters. A manual release shall 
be provided near each exit door by which all shutters can 
he closed simultaneously. Shutters shall not be blocked 
open nur held open in any inanner except by the harness of 
cords and links as herein described. 

Order 3314. Yentilation of Booths. 
E\·ery booth or room housing projection, sound or any 

ut1H•r cquiprnent \rhich Yitiates good air conditions or re· 
quires the attention of an attendant shall be nntilated as 
n·qui!'ed b>· Order :'58-J:l of the Heating, Yentilation and Air 
ConclidoniEg Code issued by the Industrial Commission. 
Fresh ai1· i11takes in booth walls, except for outside air. 
shall not cxcee<l 72 square inches in area, nor be n1ore than 
3 inches above the floor. They shall be equipped with auto
matic shutters as described for projection openings. 

OrdN '15-15. Helief Outlets. 
Every booth or room housing projection, sound or other 

equipment which constitutes a fire. smoke, explosion or 
fnn1ing hazard shall be equipped \'~:ith one or n1ore gravity 
<;ullcts extending upward from the ceiling through the roof. 
Tlie net area of such grm·ity relief outlets shall be equal to 
one pcir c.;,'nt of the roorn or booth floor area, hut not less 
tlinn 1~ i::chcs in diameter. Such outlets shall be con
.st ructvrl as shret n1etal ducts ha\'ing double '\ra1Is \\rith 11~ 
i1H.:iL ai1· spacL: bet,··:een, or better construction. ''·11crt: a 
relief outlet passes through, or is within 18 inches of an.1· 
combustible construction. or passes through any other occu-

--·-- -----------------------------------------------



1'16 THEATRES AND ASSEM!lLY HALLS. CHAPTER 7 

pancy, approved n1asonry flues as sriecified for chin1ncyz, 
Order 5210, shall be used. The relief omlets shall !Jc 
equipped, at the booth or ro<>m outlets, with a _gravity 
shutter ,vhich \vill OJH'n aut.omaticaliy undPr cxct:;:;s1ve heat 
conditions. The automatic shutter shall normally be tightly 
closed \vhere mechanical exhaust \'entilat ion is required in 
the same room. 

Order 3'i46. Electric Wiring, 
Ali lights and electric 'viring, also 1notors, a1·c lan1ps. 

rheostats, and associated electrical equipment shall conform 
in type and arrangcn1ent to the requircn1cnts vf the \\"is
co11sin State Electrical Code. 

Order 554 7. Motion Picture Machine. 
Every projection machine shall be securely fastened t_o 

the floor, and together with sound head allfl other associ
ated equipment, shall be of safe design. N'o part of the film 
shall be outside of a tight metal inclosurc during projection, 
and the feed and take-up reels shall hm·c ri,·etted, flanged, 
or welded joints. A shutter shall be placed in front of the 
condenser arranged so as to he closed except ,,-hen held 
open by ti1c operator, or by son1t? n10cho.nic<.11 rl~-:\·ic:e yi;hich 
wi11 assure in1n1cdiate elosu1·c \\·h1_:n 0pcr.id1un of the 
machine is stopped. 

Order 5548. Fire Protection in Booth; Care and l'~e of Film. 
All shelves, furniture and fixtures shall be incc·mbustibl.e. 

N'o combustible material shall be permitted lo lw. w1th1n 
such booth. except filn1s and filn1 cen1ent not exceeding on(: 
pint. Smoking is prohibited. Heating equipment in bootl"'.s 
shall be limited to steam. warm air. hot ,•;atcr ur electne 
convection heaters \vith lO\V surface tcmperatur() elcnv~n.ts. 
Radiators shall be protected by l/; inch mesh screo< with 
the top sloped at least -15 degrees to the horizontal. 

Fihns not in process of re,,·incling-, exan1in:ttion ()r pro
jection shall be kept in metal containers. t'p to 40 pounds 
·of film may be kept in the pro,ieclion booth in Interstate 
Commerce Comn1ission sh1pping containe1·.:;. Excess oYer 
40 pounds shall be kept in an approved film cabinet, but 
the total quantity of film in any booth shall not e:<ceecl 
125 pounds. 
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Rewinding in the projection b<JOlh is prohibited unless 
done in an approved enclosed type re\yind n1ai.:hinc. Au 
approved enn \\·ith self-closing hinged cover shall be pro
vided for scrap film. 

Up to 12;; pounds of film in addition to that permitted 
in a projection booth, n·1ay be kept in containers as specified 
above, pro\·iding this cxe<Jss is in a l°t.:\\·ind roon1 of not less 
than 80 squ:irn feet area, and of the constrnction specified 
in Orders 55.Jl and 5~12. Such room shall haw a \'ent of 
at least 50 square inches area extending upward to the out
side of the building, with a clearance lo combustible mat<·
rial conforming to Ordei· 55cl5. Furniture and heating shall 
be as for the projection booth, and smoking is prohibited. 

Note: In the foregoing orde:r t1'1e v.·~it;"ht of a 1000 foot roll of 35 
nli1lin11::ter fihn is assurncd as ii p0unds. 

Order 55J9. Portable Booths. 
Every portable booth used to confine the tire lwzards of 

a motion picture machine shall i.Je of appro\'ed design con
forming to the requirements for permanent booths. 

E,·ery booth used for more than 3 consecutive perform
ances in one location will be considered a permanent booth. 

Order 5550. Maintenance. 
All theaters and assembly halls, and all parts thereof. 

shall be kept clean, sanitary and in good repair. 
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Chapter ~ 

SCHOOLS AND OTHER PLACES OF INSTRUCTION 

Order 5600. Scope. 
The requirements of this chapter, Orders 3600 to 5619, 

inclusi\·c, shall apply to a]] public, parochial and private 
schools, universities, colleges, <i.caUen1ics, sen1inaries, libra
ries, n1useun1s ancl art galleries; including all buildings or 
parts of buildings used for the purpose of acquiring 
knowledge. 

Order 5601. Maximum Height. 
No building which accomrn0daies pupils below senior or 

junior high sthoul grades ~hall 11c n1ore than 3 stories high, 
nor shall the topmost floor lernl be more than 35 feet above 
the grade at anJ.·· outside exit door. 

No building \\·hi(:h is u.s(::d as a senior o~· junior high 
school shall be n1ol'e than ·1 ~t•.'lric.s high, nor shall the top
most floor le\ el be more than -18 feet al,o\e the grade at 
any outside exit 1..loor. 

Order 5G02. Class of Construction. 

Every bu.ilcling· not n1ore than one story in height n1ay 
be of fl'an1e C!)nstt·uclion as specified in Order 5103. 

E\'ery building 1rhich is n1ore than one story, but not 
more than t'\'O .stories in height, shall be of ordinary con
struction as spc·citl(_·cl in Order 5102, or better, except as 
provided in Order ;)tJOJ. 

E\·ery buildi11g ,,-}i.ich is n1ore than 2 stories in l'1eight 
shall be of fire-resi..-tlYc eonstru<.:tion as specified in Order 
5100, excr~rt th:-lt ill a ;3 st•)l'Y building ordinary {;Onstruc
tion, as specific(1 in ()rder i)I02, 1nay be used above the third 
floor level. 

Order 5G03. First Floor Fire-Resistive, 
In ::i.11 2 story buildings having more than 4 class, study, 

or recitation roon1s ·of oi'dinary size (750 square feet in 
area) on any floor, the firsi floor shall be of at least two-
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hour tire-resistive construction as specified in Order 5106 
unless nil of the stairways and corridors throughout the 
building, including stairs, \\"alls, ceilings and Hoors, are of 
at least t\v·o-ho111· 1irc-resi.stiYe construc:tion as specified in 
Orders 510-J lo 5107 intlu>in>. In all other 2 siory build
ings, the bHsernent ceiling shall be of onc~hour fire-resistive 
construction as specified in Order Gl06, or better. 

Order 560-1. Subdivisions and Fire Stops. 
Every building of this classitication which is built in 

connection with a builcling of a lower grade of construc
tion shall be separated from such other building by walls 
of four-hour fire-resistive construction as specified in Order 
510:>, and all communicating openings shall be protected by 
fire-resistive doors as specified in Order 5109 or equal. If 
such openings are usc.:<l as a n1cans of €:grcss, they shall be 
kept normally open during the occupancy of the building. 

Order 5605. Exposure and Courts. 
N v wall containing windows which light a class, study, 

ree:it;.1tio11 ur l'i.:'ading· roon1 shall be less than 30 feet a\vay 
fron1 any (Jppo.;itc Uuilding-, structure or Jot line. or oppo
sit1;; cotnt \Yall; except that the distance fron1 such opposite 
conrt \\"all may be reduced t•) not loss than 20 feet provided 
light rars at an angl0 uf ~\•) degrees are not thereby ob
:stru(..'.tr.:cl frun1 c:ntering the 0ntire upper half of an)r such 
\Vindo\\·. 

Order :i606. Number, Location and Type of Exits. 
The number and location of exits shall be such that, in 

case any exit or passage\·:~1y is blocked at any point, some 
other exit will still be accessible through public passage
ways, from eYffY room used by the public or by the oc
cupants general'.:-. Except that in a high school, university, 
coliege, library or museum building, not more than 2 class 
rooms of ordinary size (150 square feet) may be placed 
bct,,·een an exit and the end of the building, provided that 
the exit doors from such class rooms are not more than 10 
feet beyond the exit. In a one-room building, only one exit 
will be requireJ. 

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 ren1ainiug exits shall l>i: either such stair,,·ays or hori· 
zontal exits as spcti11ed in Order 0119. Where such stair
ways lead to the basement they shall be euclused below the 
first floor as specified in Order 511~. 

In buildings of more th«11 2 stories all stairway.> shall be 
enclose<l as specified in Orders 5117-5118. 

1'""irc es<:apes n1ay onl.Y Le usc-d as exits from the tem
porary end c·f inc0n1pletc or unit type 1Juil<li11gs, as avproved 
in Y<riting hy the Jn<lustrial Co1runission. Such fire escapes 
shall be o( the "1~" type \Yhcre n1orc thnn 100 p~rsons can 
be accr;1n1no<latcd above the 1ir::>t Jloor. 

II:indrails shall be pro\'id1.:d on both sides of all exit stafrs 
uswl by pupils. 

Closets shall not be placed belo,,· stai1·\vays or stair\vay 
landings. 

Order 0G07. Total Width of Exit". 
The total \\·idt!-L o.f exits fro1n any i~oo1· shall be not less 

than the follo11ing rates, based un ihe total ca]Jaeity of 
su(:h fioor and of the floors abo\·c: 

Fire-rt'SistiYe huilclings, ;}() inches pe1· JOO persnn . ..,. 
Ordinary or frantc buildi11gs, ·10 i!i.L:li<.:s pr~r 100 persons. 
\\rhi:l'e per1nittcd under C>rdel' 0006, standard tire escapes 

n1ay be used for not to cxct:ed on.e-thi1·cl of the above total 
\Vidths. 

The capacity of a school building shall be established by 
the actual 11un1ber of fixed seats in roon1s \\·here such ~tre 
us.ell, or by the nnn1ber of 11crsons \\·hi<.:h n1ay be accon1-
modatcd. (See Onler 5611) The capacity of a library, 
n1useurn. o:· art gallery s11all be estalJlish0d on the basis of 
100 square feet of total i1oor a1·ea of the building, exclusive 
of stainrnys mid elernlors, to each person, except that for 
library reading rooms this area shall be rc<hced to 20 square 
feet per person for the space so occupied. 

Order 5608. Exit Doors. 
Exit doors shall comply with the requirements of Ordet· 

5115, except that in elementary schools the width may be 
reduced to 3 feet. The aggregate width of exit doors sh.all 
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. Pa~~age,rays. 
Corridors and passap:c,vays sliall LP. E~j c1c-sigr1cd as to 

prevent eongestion and confusion anr1 shall be provided 
with winrlo11·s and artificial light so as to maintain a light 
intensity throughout of not Jess than :2.5 foot candles at 
the floor line wlwncYer the building is occupied. 

The minimum unobs\J·ucterl widlh of corridors and pas
sageways which are used by the public or by lhe occupants 
generally, skll be determined in the same manner as speci
fied for stairways in Order 5607, but in no case shall this 
\Vidth be less than -1 feet. Corridors and passage\vays ser\'
ing as a means of egress shall h•~ at least equal in combined 
width to the rN1uircd width uf the stairways or passageways 
leading to them. 

Order ">610. Acee"' to _.\!tic and Hoof. 
Eve1·y building n1ore than one strir~: ir! height shall have 

per1nnnent 111e,1ns of access to the rriof nr~d attic space fron1 
inside ll1e building. \~.-here a sr..'.1l"ctlo orenir.u is pr0Yided, 
the opening shall lie nut 1c·~s 1han 20 x St.I inches, \Vith a 
pern1anent cnc:Jusnrc for a stnir\~:a;\· or ladder leading 
thereto. 

Order r>Gll. }<"'loor Sp:lee and H('ig;ht of CeUin:.~:. 

... ..\.11 class an(11'ecitation roon1::; shall h:·t\·c ;i n1i11in1un1 floor 
space of JS sqnnre feet per person. l~tJOnl!" used on1y for 
study purposes sha1l ha\·e a 1ninin1un1 lloor ~pace of 15 
square fct't per person. 

All rooms used for educational purpu;cs si:all be not less 
than 12 feet high in the clear. Toilet rOrJn1s. service roo1ns 1 

store rooms and similar spaces shall be not less than 8 feet 
high in the clear. 

Xott": 'l'h(· following nro.J rC'cutnrn.:-ii-1··,_l t.:: 1;1..,, D<·1,:.rtni.e1:t of Public 
1 nstruction; 

(1) .A standard da:<s roo1n ;:huul·J l.e f10;,~ '.:2 i""t to ::3 feet in 

('::) Althuugl1 tlie minimun1 !";•:l<:'e l·~'t'Y'-' ll ti1~ fir;:t \\·indo-.\· and the 
front blaekloonnl b r<:quir,·d t.1 be 4 f,:.,'t, :\ ,; ;: .. ,~t "lla,»~ ls r~C<)ffi-
rnentlcd. 'Thi::; spfl<'0 shonld he• !<-ft ent\r(·iy ;,1:~1:i;; 

(:l) Blackboards sh0uid be !~Ot h'='s tl1n11 ~-1 in<:'h.:,, ahr.n··~ the flr•or 
for even the .s.m:l.llf'st children: ::1 to:;.; in~h<';: ls r•'Ci>rnnwnJcd f(>r front 
hla.ckboards. Bl:1.ckbvards shcntld nDt bl' lii~h··r than ~S inches; ~2 inches 
is reconnnended. 
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(~) Ample hu11et!n bo.'\!'d spact- th·~ full ,\-idth of tlie bladdJoard8 
shr.ulr) Le prov!<lf·c\ in :Iii runn1s an(] f':<I>"''Pl!Y ;11 thr· kin<l<·r~art<"n and 
prin,:..ry rooms. 'fhi.s Ii> Jn :i.<ldition t<• t~":k hu;u·d::; O\"cr th« hlacl<hoards. 

;\""ol<> on '\'irul•nn<: F<Jr window rf'qui1·l·m<·nt:1 .SC•'.: the School Ligl,ting 
t:ode i;>;stoed by tlll~ Indu~trial Co111u11:1s1un. 

Order 5612. Ilascincnt J~oon1s. 
No class, recitation, study, laboratory, domestic science 

or library roon1 shaJl have its floor more than 2 feet bclo\v 
the adjoining grade. Inclustrial arts rooms, shops, toilet 
rooms and other rooms used by pupils (not including play 
rooms) shall h:n-e floors not more than -1 feet below grade. 
The walls and lloor where expose<[ lo soil shall be water
proof and damp-proof. 

OrdH GG13. Assembly Rooms. 
_<\. roo1n \Yhich seats, or \Yhicl1 can accon1n1odate, 100 or 

more persons slrnll conform to tlce requirements of Chapter 
7 (Theaters and As:ocmbly Halls) of this code except that 
the ininin1un1 \Vi(1th of any exit door\ray used exclusively 
by elc1nentar~· 8chu.o1 1.·hiklren n1a~· be 3 feet; but in any 
case the aggrc~f!."atc: \\id th of such door\vays shall be in 
accorclancc with Chnpter 7. 

Order 56! L Seats, Desks and Ables. 
Sf'at::.:. chairs anrl dcsl:s in class, recitation, or st1Fl>· roo1ns 

seating n1orc than 30 pr:rsons shall be~ sPcurcly fnstcnrd tn 
the floor; or scats shall be fastenc.:d togi:::thcr in gro:_·ps of '1 
01· n1ore, or in ~'~roup:s nf ~ scats and ~ desks. Except thnt 
this reqoirPn1ent shall not a11pl;..' to desks arHl chairs use:d 
b:.~ teachers, or to ehairs, table.<::. an(l equi11111ent used in 

kin<le:rgart211 roo1ns. 
Class. recitation and stud~· roo1ns shall have aisles olong 

all \Yalls. 
In elcn1rntnry school rooms, the intern1edi:.1tc aisles shall 

he not less t11an 18 inches and the \Yall aisles i1ot less than 
80 inches in \\·idth. 

In hivh school roon1s, and in an other cla.~s, recitation 
and stndy roon1s, the intcrrnediate nislcs shall be not less. 
than ~~f_1 inches and \rall aisles not less than 30 inches 
in \':idth. 
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\\"here rooms arc used fo1· assembly purposes, seats and 
aisles shall conform to the requirements of Oni<:rs 5Gl3-
5,;17 of this code. 

Order 561•). Heating Plants. 
In every building n1ore 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 sp0cifiec1 in 
Orders 5JO:i and 510G. All openings shall Le vrotedcd with 
sc1f-clc).sing tire-resistive doors as speeific<l in Order 510U. 

In one story buildings all heating 1;lauts :in<l fuel roun13 
shall be enclosed \vith not less than tv,·o-hour fire-resistive 
construd;un as specified in Orders 5105 and ;c.1'16, except 
that this requirement shall not apply to building< where 
jacketed sto\·cs or school l'Oom heaters are permitted. All 
1J}}(-nings shall be protected by self-clusing firc-r:~sisti--.-e 

doors as spcciiicd in Order 5109. 

Order· i\616. Sanitary E<1uipment. 
1. Toilets. School buildings shall ha\·e the following- toilet 

cquipn1e11t: 
(a) In high schools, one water-closet for every 30 

fen1alE:s or fraction. 
One water-closet for e\·ery 60 males or fraction and 

one urinal f•.Jr eYery ;30 n1alcs or fraction. 
(L) In jnniur high and c-lcn1cntary schools, one v.7ater .. 

closet for cYery 25 fe:nales or fraction, one v .. ater-closet 
for e\·er.r 50 n1ales or fraction and one urinal for every 25 
nialcs or fraction. 

2. Drinking \\'ater. One drinking- fountain skll be in
sb.lkd in each story and basement, for each 6000 square 
feet of floor area, or fraction. Drinking fountains shall not 
be installed in toilet rooms. 

3. Washing Facilities. La\"atories shall be pro,·ided in 
connection \\"ith toilet rooms in the ratio of one laYatory 
for e,·ery hrn toilet fixtures (closets and urinals). 

4. Cloakrooms and Wardrobes. In every school buildino
there shall be pro\·ision for the placing and storage of ti~~ 
wraps of occupants. Such provision sliall consist of ward
robes. lockers, or cloakroon1s, 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 iJS-17 of the Heating. \' cntilation and Air Condi
tioning Cc,de. 

JXote: Thi;; prohibits tlit: us.;, o( corrid•1rs, v<:sUIJu\1•s, Ptc., for cloak
roon1 pun•u.s1·_;, unkss ·11t.•ntll<tt"tl ]{,ckur;:; :;r;, 1,r0vi<lcd. Or,en boolu; and 

bc:.n~ers \Viii uot. h::! np11r11'":U. 

:;son~ on ll••:llini.;- :ind \'t•n1il::i.tio11: FrJr h•:·,1tiu~ ~nd vcnti,1ati~n. In 
schv.,l-;, iil11.,1ri2;.;, .,tc., .s•·f· tllc- il<·at1n;;., \',:11t:l:.it,ion. :tnd A_ir C~nd1t1r~n~ 
in:; c 0 ,J.., is,.;u•_.J i>:,· the Inda.stria! c .. uu11t>-.'1un, \\·,ur.:11 code ,qiplie::i to ,d 
pul.,Jii.; J,uilditig'.s ancl riLtC•:S uf cn1p1~,y1111.:nt. 

Order ii617. Artificial Li~hting. 
Each class, stu<ly or recitation roo1n of standard size (31 

to:};) feet long by 22 to 23 feet wide) shall be equipped with 
l!t ieast 6 art ifkial lighting units symmetrically spaced. 

\V.here elec:lrie serviee is aYailalJle at least one circuit of 
l~ anipcrcs capacity (sec Wisconsin State Electrical Code) 
shall be supplied to eacl1 sta111lar<l roon1. 

:S(•tc: Fur ;;.-·:1o:r:ll rl·quii-c,1;F;nt::: v:hich :ip;lly to the natural and arti
i~.;:t.ll l.g! 1tinJ (J[ sdH,ols >'CB th<.: Sd1vvl Ll1::hti11;; Co<l<: is:;ucd by tiH' 

l•1.Ju;-;tri;..tl Cvlillni~~!<Jll. 

Order ;)iil8. [•'ire I~xtingui~h<!rs. 
In e\·ery builcling, ::;tan(lar<l fire extinguishers, as speci

fied in (Jrdc;r :)1:2:;, shall be proYided in the proportion of 
one cxt.inguishcr tu each 2500 square feet, or fraction, of 
floor a rca. but there shall be at least one tire extinguisher 
on each iloor including basemont. In addition to the fire 
extinguishers for general protection there shall be at least 

0 n0 extinguishcl' of nppropriate type a11d size in each 1~b~ 
oratory, shop or other \"oc:ational roon1. ~~\'ery fire ext1n~ 
guis.her sha1l be pr1 n1incnlly exposed to vie\V and al,vays 
a('cessible. 

Order ,-)Gl9. F'ire Alarn1s. 
EYerv building t'rn stories O!' more in height shall be 

pro\'icl(:d with a prciper alarm or gongs which can be op
erated fron1 any story, including Lasement, and can be 
heard throughout the building, with the operating device 
prominently located and d:stinctly marked. Such alarm 
.sy.stcn1 shall be tested at least once a v.-eelc 
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Chapter 9 

APA!tT'.\JENT BUILDINGS, HOTELS AND PLACES 
OF DETENTIO]'; 

Order 5700. Scope. 
The requirements of this chapter shall apply to all apart-

1nent buildings, roo1ning houses, hotels, dormitories, con
Yents, hospitals, asylums, jails and other places of abode 
• 1r detention. 

}Jy I)lace of Abode is rr1ennt a building, or part of a build
iug, suc:h ftS an apartn1cnt building, roon1ing house, hotel, 
do1·1nitory. conYent, hospital, as follo\YS: 

( 1) Occupied as the residence of 3 or more families 
Ii .. -ing i;.de!P•'tHir:nily, ur occupied by 2 such fan1ilics and 
nl:;(, usc-:<l for J;usin12ss purposes, or 

(2) Occupied for sleeping or lodging purposes by 3 or 
n101·l! P'"~r;.;ons not n1Pn11Je:rs ol' the san1e fa1nily. 

}Jy l)late of Dl•tention is meant a building, or part of a 
building, u~{_~d as a place of abode and 'Yherein persons are 
foreibl:v· confined, such as asy1un1s and jails. 

.:\ott•: The atturrH·y sen<·r;::,.l bar: ruled th::i.t all persons c0rn1nitted to 
B?1 i1•:-:u~.:o a~·~·:u111 b:>· court ord<::r com.-, within the meaning of the \Yr>rds 
"f_11·,··bly conrined". Als.o that th» \~·ortb "fo1·cibly confined" apply to all 
p,;r,;ons contined v:ithout their <'•Jl!sent. 

Ordc•r ;,101. Cla-.s of Construction. 
All places of abode which are more than 3 stories in 

height shall be of fire-resistive construction as specified in 
Order 5100. 

All 3 story places of abode, other than hospitals and 
places of detention, shall be at least of ordinary construc
tion as specified in Order 5102, except that a 3 story apart
ment building \\·hich will accommodate not more than one 
family ''" eaeh floor and a 3 story hotel or rooming house 
which "·ill accommodate not more than 6 persons on each 
floor may be of frame construction as specified in Order 
5103, except as provided in Order 5702. 
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All places of detention and all hospitals of :: or_rno~·c 
stories shall be of fire-resistive construction as spec111ed m 
Order 5100. 

Order 5702. First Floor Firc-H<•sistive. 
In 3 story buildings, except those ba ving not m,ore than 

one fan1ily on each floor, the first lloor ar:d it~; s11pports shall 
be of not Jess than three-hour fire-rcsis:.iY(~ ('unstruction as 
specified in Order 010G; except that in a;; story apartm:nt 
house \vhich \vill acco1nn1odatc not n10re than 4 fam1hes, 
or a 3 story hotc:i or ro0n1iug hour-;c \l:hicL ,.·ill accn1n1nodate 
not more than 30 persons, ulJu\·e the fir.3t story, the base· 
ment ceiling shall be of not less than onr:-i1our fire-resistive 
construction as specified in Order iilOG or shall iY" prot~cted 
by automatic sprinlders as spPcifie<l in (>rricr 512::L Spaces 
bet\\'CCn floor joists, be-lo'-''>' u1· aboY(' :::t1:d i:~~rt.itions \;;here 
the studs extend through oue or 1Hf1: · . .: stuJ.'ic.:;, shall be 
fire-stopped. 

Order 5703. Grirage and Business Sep<lratio:i. 
In every building in v:hich a 10,;,·c·r stn~·y !s nscd for 

garage purposes, the ceiling oYi;r the g~lr:tg-~-: shrJI he_ of u~
pierced four-hour fire-re:;istivc con~t1 nctic .. n as specified 1n 
Order 5106. Stainrnys from garag-.,s k·:!cliug to the upper 
stories shall be separab:~d fron1 the g;1raµ·c area \\·ith \Yrtlls 
of four-hour fire-resistive constructinn as specified in Order 
5105, with openings protected as specified for special occu
pancy separation, Order 5108 (2). 

In a building n1ore than 2 stories in hc.:~!,'11t \\·hr:ire the 
lo\ver story is used for business p11rpns0s, other i.han the 
hazanls listed in Chapter 10 of this cnd.0

, the ceiling O\"er 
the lov:er story shall be of not less than nnc-honr :fire
resistive construction as specified in Orckr 510G. 

Order 5704. Corridor and Dividing- l)artitio;1s. 
All 3 story places of abode \vhkh h'ffc moi·e than 01'.e 

apartn1ent or 8 roon1s on any floor, shall have the pubhc 
passage,\·ays enclosed \Yith partitiOilS of not less than one
hour fire-resistive construction as speciiicd in Order 5105. 
If there is more than one ;ipnrln1cut on any !loor, such 
apartments shall be separated by such partitions. If there 
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are more than 8 rooms on any floor, they shall be di
\ided by such partitions into groups of not more than 8 
rooms each. 

Doors in such corridor pa1iitions may be solid slab doors, 
l 'l:J. inches in thickness, and need not be self-closing. 

Order G70~. Court Walls. 
The walls of courts and similar interior shafts for light 

and air shall be of not less than three-hour fire-resistive 
consiructiun as specified in Order 5105, except that \vhen 
the building is permitted to be of ordinary construc
tion, the court v:al!s n1ay be of one-l1our :fire-rcsjsti\·e 
construction. 

Order 5706. Yards. 
Behind e\·ery apartment house, the rear of which does 

not abut on an alley or street, there shall be a yard across 
the entire width of the lot, open <\lld unobstructed from the 
ground to the sky. The width of the yard behind a 2 story 
building shall be either: 

(1) _.\t 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 Le unobstructed, and 
the remainder may be occupied by an open (or screened) 
porch. 

For apartment houses of more than 2 stories, the un
obstructed width of the entire yard shall be increased one 
foot for each additional story, excert in the case of 
corner Jots. 

No apartment house shall be placed behind ;my other 
building unless there is at least 50 feet between the 
buildings. 

Order 5707. Number, Location and Type of Exits. 
Them shall be at least 2 exits accessible from each room 

or apartment by means of stair,\·ays, ramps or horizontal 
exits. The number and location of such exits shall be such 
that in case any exit or pass;igeway is blocked at any point, 
some other exit will still be accessible through public pas
sageways from ewry 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 



158 HOTELS AND PLACES OF DETENTION. CHAPTER 9 

building, ,md except in 2 stufy buildings "-here there are 
not mo;·e than 2 apartments on tho second floor, one exit 
may be through the adjoining apartment provided a con
necting door containing a glass panel is provided in the 
partition se1-;araling t.hc 2 a1n1rln1cnts. The lock or locks 
on such doors shall be of a type which can be unlocked from 
either side \Vlil1out the use of a key. 

Exits shall be distributed so that the entrance to each 
roo1n or apa1trnent \\·ill he nc,t n1orc than GO feet distant 
fron1 nn ex.it. n1t:asuring al<,ng public passage\\Yays, if in a 
building of uoa-1lre-rrsisti,-e construction, 01· 75 feet in a 
fire-resisti\·e building. 

At least oue-half of the required exits, in buildings of 
n1ore than one story, shall be stair\vays as specified in Order 
GllG. 1'hD rcn1ai11ing; exits shall be either stair\vays, or 
horizo~1t:.11 exits; or ii re escape.::; n1ay be used as exits frorn 
floors which "re not more than 40 feet a hove grade if they 
are placed ng·ainst blank \Ynlls. E\·ery building \Vhich ac
con1modates rnorc than one fan1ily, or 8 persons, above the 
seconJ story .:;hall ha\·e at least 2 stair,va:,.-~. 

.. .:\partrnent huildinss 3 stories u1· less in height \vhose 
floors an<l snpr)urtiJJg n1cn1b12rs are of not less than t\\'O

hour Hre-rcsisti'.·1..: CPn5truction, as specified in Order 5106, 
anll \\·hic:h ha\·c n }'JLn1 so arranged that not more than 2 
occ:u1Ja11cif:S on nny floor n1ake use of a con1mon stair\vay, 
n1as be eu11str11etc·d ,,·ith one co111n1on stair\vay as a single 
exit. proYidci,.l l11L' \\·alls bct\\·ecn oc:cupaneics and those en
closing the st:_dl'\\·ay nre of t\\·o-hou1· tlre-resistiYe construc
tion as speeiflcd in Order 5105. In this case the stair,\·ays 
n1ust be of ncit less than t\\-o-hour fire-resistive construc
tion, must lead dircc:tly to the outside and haYe all interio1· 
openings prott•ctcd b:r appro\·ed fire-resistive doors as 
sp0cif1cd in ()rdr:r 51U9. 

Order :i70'. Ag;,~reg;ate Width of Exits. 
The aggrcvt<' \vidth of exits shall be as provided for in 

Onlcr 5404. 

Order 5709. Exit Doors. 
Exit door,; shall be as spccifie1l in Order 5115; excepi 

that a dooi' \Vhich is used by not n1ore than 6 fan1i1ies, or 
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4v persons, shall be not. less than 3 feet wide and shall not 
be required to open outward. 

Order 5"710. I>assagc\rays. 

Every public passageway leading from an exit shall be 
at li.!ast as wide as the required width of such exit. Every 
public passageway lc.iding to an exit shall be at least 3 feet 
wide. The i·equircd width shall be kept clear and unob
structed at all 1.imcs. 

Order ;)711- Lighting of Exits. 
In every Luilding which accommodates more than 4 

fan1ilies, or JO p01·son~, and in every building \\·hich aecon1-
modates trnnsicuts, the public passageways and stairways 
and exit doors shall be illuminated from one hour after sun
set to one hour before sunrise. rJ'his illumination shall in
clude lights at all intersections of passageways, at all exits, 
and at the head, foot and landing of every stairway. The 
lights at emergency exit doors shall be red lights and shall 
be aL'.co1npa11ied by a sign bearing the \\'Ords "exit" or "out", 
in plain lc1. ters . 

()rder 3712. l~nclosure of Stair\vays and Shafts. 

1. In 3 story buildings all siail'\\·ays shall be enclosed 
as provided in Orders 5117 or 5118, with one-hour fire
resistive partitions, as specified in Order 5105, or better, 
unless the building is either of fire-resistive construction 
or equipped throughout with automatic E.prinklers. The 
doors n1a;..· be omitted in the stories nbove the basement in 
one stair,vay eneiosure. In all 3 story· buildings accommo
dating more than 2 families, or 1.5 persons, aLove the first 
story, all basement stairways shall be enclosed with two
hour fire-resisti,·e partitions as specified in Order 5105. 

In buildings more than 3 stories in height, all stidrways 
shall be enclosed with two-hour fire-resistive partitions, as 
specified in Order 5105; except that one stairwar may be 
unenclosed in the first and second stories, proYided such 
stairway does not lead to the basement. 

In all buildings more than 2 stories in height in which 
the first story is used for business purposes, at least one 
stairway shall be enclosed in the first story with an un-
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pierced wall of two-hour fo·e-resistive construction, as speci
fied in Order 5105, and such stairway shall not connect with 
the basement. 

2. Every ele,·ator shaftway, dumbwaiter shaft way, 
clothes chute, waste paper chute, pipe shafts and other 
similar vertical shafts in buildings more than 2 stories in 
height shall be enclosed with two-hour fire-resistive parti
tions, as described in Order 6105, except that for 3 story 
buildings, one-hour fire-resistive partiiions may be used 
where the enclosure docs not pass through a business por
tion. In all cases the basement enclosure shall be of not less 
than four-hour fire-resistive construction. 

Order 5713. Toilet Rooms. 
Every apartment shall have a water-closet in a bathroom 

or separate co1nparin1cnt; except that \\·}1ere there are 
apartn1c11ts consisting of not more than 3 roon1s, there shall 
be at least one water-c:loset for eYery 2 such apartments. 
All other buildings in this classification shail have at least 
one \\•ater-closct for e\.-eL'y 1.3 roon1s or fr~~ction thereof. 

Rooms •dth printte water-closets shall not be considered 
in countirg either the numlJcr of r<JOn1s or the ntunber of 
fixtures. 

\\1 atcr-closets and urinals, and the pipes connected there~ 
\vith, shall be p1·0tected against freClzing as provided in 
Order 5261. 

Order 5714. \\1ashing I•'acilitiPs. 
In every building of this classification where water sup

ply is available 01· can be nladc 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 
\VaRh bO\\'l in each apartn1e11t. 

Order 5715. Repairs. 
Every building of this classification, and sll parts thereof, 

shall be kept in good repair and the roof shall be main
tained to prevent leakage. All rain,\·atcr shall be so drained 
and conveyed therefrom to prevent dampness in the walls 
and ceilings. 

' 

l!OTELS AND PLACES OF DETENTION. CHAPTER 9 161 

Order 5716. Cleanliness. 

Every building shall be kept clean, and shall also be ktpt 
free from any accumulation of dirt, Jilth, rubbish, garbage, 
or other matter in or on the san1e or in the yards courts 

' ' passages, areas or alleys connected with or belonging to 
the same. 

Order 5717. Size of ]{oon1s. 

EYery sleeping room shall be of sufficient size to afford at 
least 400 cubic fed of air space fo1· each occupant over 12 
years of a6e, and 200 ~uLic feet for t'acl1 occupant under 
12 years, except that ~t n1ini1nun1 of 150 cubic feet n1aj~ be 
provided fo1· infants in ho~pital nur:Seri(~s. No greater num
ber of occupants than th0 ntirnh~_·r thus c:stablishtd, shall 
be pcr1nitted in any suc:h l"1lOm. 

Order 571~. ilasen-.. ent Rooms. 

Xo Jiving or slr~l=!ping rooro shail haYe its floor le"·:E'l belo\V 
the adj0ini11g ya.rd, court, ul1€!Y or street grade. 

Xo roon1s \Vht'r(~'in pe1-son:-; arc~ foreihIJ~ conflned shall be 
located in a basement. 

Order 371~. Windows. 

The ontside \vindov/s in ever:: siceping or living roon1 
shall lrn•·e a total sHsli area of al lrnst one-tenth of the flO<Jr 
area of the room, but not iess tl»m 12 square foet. The top 
of at least one such \Yinrlo\Y .shall Le not less tha11 61.{) feet 
aboYe the floor, au<l :.he uppc1· hal.f thereof shall b: ;nade 
so as to op.en the full wi11th. 

Order 5720. Isolation of Fire Hazards. 

r\.ll boiler and furn~ce rooms, including· fuel roori1s and 
breeching, all 1aundrie$, drying rooms, carpenter shops, 
paint shops, antl other ha7arc!ous work rooms and storage 
roon1s in all buildings ac:co1nn1odating trausients, and in 
hospitals, asylums and other places of detention, shall be 
enclosed with a four-hour fire-resistive enclosnre as speci
fied in Orders 5105 and 5106. All openings shall be pro
tected by self-closing fire-resistive doors as specified in 
Order 5109. 
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In all other buildings unfler this c1:.issi11c_at~un, such 
roonis ~hall iJe ellclo.secl \\'ith t\\'o-hour firc-rcs1st1YC enclo
suri:s as specili{._'cl in Order;; i'"llOi) aud Gl06 .. or Letter. 

Ordt.•r :>721 . .Firt• l'rotcction J~quipn1cnt. 
l. :Standard first-aid standpipes shall b'.~ pro\'idr:d in 

e\·cry iJuildit1g \Vhich is rnore than~ storic~s h1~h and ~t1..·con1-
in1.:dat{._'s ~o or niure transients, and in all hospitals, asylun1s 

and othe1· places of d(•tE~ntion. 
2. Jn the abo\'<: !iuilclings \\·here adequate :\·atcr supply 

is nut a\'ailabl~, and in buihlings accon11nodat1ng 1f•s:s than 
::'.II lr<.in:-:icnts ,;;!iere lirst-aicl standpip(·s arc not pro\·1decl, <: 
sland:i i·d fire extinguisher shall be placed on <:ach tioor n•, 
tile· hcacl of each :-;tair\Ya,\· and al each ele\·ator or group of 

elevators. 

Or<ler :>722. ~"ire A.\larnl. 
In e\'ery building ,,·hicl1 accon1n1odatcs 2(1 or n.1ore tran

sit_~J!t;-;. thPr.::> shall !H' a proper a1arn1 or gongs ,,·hu.:~1 c~n be 
opf·l'cit 0 d J'rntn a 11 y stoi·~~ and can be heard thr~ui;no;1t. th: 
J;uilding. l•:\'l'l'Y ~lH:h alar1n sy.stcrn shall be tested a" leas .. 

UH(;P !.!VCJ:_\' \Veek:. 

Order :J72:L 8cut1le. 
l·:\·l~l'\. J

1
uilding 1nort: thau one story in heig;ht \\·lii{'h 

ill'.<.:oinn;ndatr;s 111(Jrt:! t.ha11 4 fan1ilies, or 30 ~ersons,_ sh~ll 
hr1.\·c a p(•r1nan1~nt rncans of acc:ess to the root fr?n1 the 111-
side. ·r1i<~ upPni 11g ~hall he not less than 20 :x. 30 nH:hc:s ~nd 
t hc!'P shall bt' a 1Jern1anent la<l<ler or stail'\\·a~.· lea(hn::r 

thL·l'(;lP. 

Ordl•r :l 72 J. [)irection~ for I~scape. . 
Jn e,·~r\· 1·ootn liable to be used b:· transientb. a 11ot1~c 

shall be ~onspicuou.-:.1,\· posted giYing _co1nplete and plain 
dh'i.'C'tions flH' rcac:11ing at least t\YO ex1ts. . . . 

Jn addition to thi;;. a red exit light shall be prov1cle<l O\ Cl 

Paeh ~xit on every floor. 
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Chapter 10 

HAZARDOUS OCCUPANCIES 

Order ;)7;)0. (;arag·es. 

1. Definitions. 
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~.\ garage is a J_;uilding, or part of a building, \rhich ac
'"'mmu<.laks or houses self-propelled vehicles. For tlw pnr
JH1se of thi:-j code the ter1n vehicle i.ncludes land, air an<l 
wakr vehicles. 

A priv;1tc garage is one used il1 connection \.V"ith a pri\-.fite 
residence for the purpose of housing self-propelled \'Chicles 
n\\·n..:rl f_;y the occupant of the residence and used only for 
1 ~c·r.c-;011al 01· f~1n1ily service. 

2. (ju11:-:.ti-11c:tion l!equirements. 
(a) All garages, except priYate garages, ,,·hic:h are 

more than 500 square feet in area shall lla\'e walls and roof 
or ordinary (:()llStruction. as specified in Order 5102. or 
hi tlf•i', aud all floors of Ychicle storage roon1s, .salt~srot">n1s. 

and l'l:JJail· situps shall be of not less than four-hour fire
rcsh,ti\"l! cnn~tru('.tion, as specified in Order .5106. 

E.'<•'•t·I•tlon'<: 

t ! ) .\ g·1:·:1;;e not more than one story ln height and 2,000 square 
f· et la art'a 1n11y have walls and roof of fra1ne con,;truction lf located 
r-.t 1..-<i:;t l1J1j f1~·~t fro1n any other bt:lidlng or bou11da;y lin;:, l.·ttWl·en 
JJft:ilOl.~,_,:<. 

('.:l .·, h;,ng:-..r for th<' stu:·;1g·~ of not inore t!:an one airplane or a 
l.o:rt ho11;;.,-, f<lt" th·: ~torag:t: .,f 11ot n1or~· than 011.:. ni..:itor boat ma~· !.:>»of 
!1 :>•· "''1:;;.tructir'n if lo~·ated at l.:·::...st 15 feet from any property 

0

ll~t: or 
,>T L·:r buil,!ln;;-. 

(b) _.\II walls, or parts of walls, nearer than 5 feet to 
a bounda;T line between premises or to any other building 
shall be unpierted; all ,valls, or parts of' \\·alls, nearer than 
10 feet, hut not nearer than 5 feet, to a boundary line be
tween premises or to any other building shall have all open
ings therein protected by n1eans of fire-resistiYe doors and 
windows as specified in Orders 5109 and 5110. 

(c) Where a garage, other than a private garage, 's 
built in connection with a building used for other purposes, 
it shall he separated therefrom by means of unpierccd four
hour fire-resistive walls, as specified in Order 5105, and un-
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pierced four-hour tirc-resif'tivc tloors abo\·e at1tl lJelo\\' .'.l!:i 

specified in Order 5106. Stairways from garages lending to 
upper stories shall be separated from the garage art.:a \Vith 
\Valls of four-hour fire-resistive construction as specified in 
Order 5105, with openings protected as specified for special 
occupancy separation, Order 5108 (2). 

EX<-t•Ptlou: \.\l'hC;re a fire stallon I;; incorporat<·d \VJti1 in ri r.1unlcir,a.I or 
slrnilar community building, .:-onneo~tlng do01· Ol•t:nin~;i will be p.~nniltt·d 
It protected with !ire-resistive doors as sr•ec!fi·~tl in Or<l<'r ;,Jl1:1. 

( d) Where a garage which is Jess than 000 o<jU<ll'e feet 
in area is built in connection with a public building oi· place 
of employment under this code, ilie garage shall have walls 
and ceiling of not Jess than one-hour fire-resisti\·e construc
tion as specified in Orders 5100 and •:il06, and the openings 
to adjoining parts of the builcling shall be protected by 
means of fire-resistive doors as specified in 01·der 5109. 

3. Fire Protection. Boilers, furnoc:e.s and all open flan1e 
equipment within garages shall be erfectively separated 
from other areas by not Jess than hrn-hour 11re-resisth-e 
walls, floors and ceilings as specified in Orders 5100 and 
5106. Such enclosures in basen1ents shall have nu 01)eni11gs 
into other basement areas .... .\ll stair1.r~1ys 11.~acling to such 
basement enclosures from the first t1oor shall be enclosed 
on the first floor with not less than twc-hom· fire-resistive 
construction as specified in Orders: 5100 ar.d :)10G. and the 
opening thereto protected \Vith a iire-rcsisti\·e door as spe
cified in Order 5109. 

4. Floor Pits_ There shall be no pits r,1· othe1· depressions 
in the floor of any garage area~ except that thif; requiren1enl 
shall not apply to tl1e shallo\V depressions fornH'd to secure 
floor drainage, no» to catch basins installed in compliance 
\Vith tl1e provisions of the Pltn11bing Crid .. ~ i~stH'cl hy tlh: 
State Board of Health, nor to rioor openings for access to 
i·egular basements. 

Note; This will poermlt service openings tn tt"• ft<J(,rs of gar:tgc'"' or 
service stations provided that the areas b.:low c:,:·, h·-' .~l<i.'.""'l "'" r .. ;;ul:1r 
basements and are ventilated lri aC,":'ord."l.nce v.·i;:!'J th,;, rc·qui1·en1··nts ot 
the IIeatlng, Ventllntlon and Air Conditioning Cod~. 

Order 5751. Filling Stations; Ruildings and Structures. 
1. Definitions. 

(a) By filling station is meant one or more pumps. 
tanks, and other pieces of equipment used in the storage 
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and dispensing of liquid fuels and arranged for the sale of 
such liquid fuels to the public. 

(b) By dispensing area is meant any area within 15 
feet of any pump or other dispensing equipment. 

( c) By basement or open space under a floor or dis
pensing area is meant any space that does not have an out
let at its lo,vest level, at or above grade. 

2. Construction. 

(a) All buildings having a service space of more than 
500 square feet in area designed to accommodate motor
driven vehicles, and all other buildings erected within 15 
feet of the dispensing equipmellt 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 Le of incombustible constrnction throughout. 
No pumps or other dispensing equipment sen·ing li,1uid fuel 
to the jJublic shall be located within or under any oecupiecl 
part of any building or structure. 

(b) Buildings not more than one sto1-y in height and 
not exceeding 500 square feet in area may be of frame con
struction if located at least 15 feet from d;spensing equip
ment and 10 feet from the boundary Jines between p1·emis~s 
and from other buildings un the sa111e prernises. 

(c) Buildings more than 500 square feet in area used 
as office buildings exclusively, or in connectic•n \Vit.h other 
non-hazardous occupancies lnay be of fra111e construction 
if not more than one story in height and located at least 30 
feet from bounda1,- lines between p1·c,mis·cs, from· other 
bui~dings 011 the san1e pren1ises and fro1n the dispensing 
eqmpment. 

(d) All walls, or parts of walls. in buildings under 
(a) which are nearer than 5 feet Lo" boundary line bet\\-een 
pren1ises or to a11y other building shall be unpierccd; all 
walls, or parts of walls nearer tlian JO fcvt. but not ne<ffet" 
than 5 feet, to a boundar)'~ line bct,,~ecn prc1nises or to an\· 
other building shall haYe all openings t),erein protected b~· 
means of fire-resistiYe doors and wimlow.s as specified i~ 
Orders 5109 and 5110. 

(e) The main floo1· JeyeJ of any lJUil<ling erected within 
15 feet of equipment used to dispense li~nid fuel shall not 
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be bt:lO\V tl1e h~yei of the dri\·e\vay ur grade at such equip
ment. 

( f) Thel'e shall be no basement or other open space 
undel" the f\00r of the dispensing area outside of the build
ing. 1'1H:rc shall be no has~n1cnt or other open space under 
th(.: tluur of any filling station Uuilding, unless: 

( l) The main floor level is at least 6 inches abo,·e 
Lht: driv(:\\·ay ut· grade at the dispensing· cquipn1ent, and 

(:.!) 1'hc1·e is nu outside door, \vindo,v or other ,,·all 
opening to such undel' floor space, except fuel chutes or 
other sin1ihu· \'(·rtical Ol-J0Tiings havilll! a tight-fitting CO\"Cl', 
with the oultorn of such opening at least 6 inches above the 
dri,·e,,,·ay or grade at the dispensing equipn1ent. 

(3) TL.' floo1· ~nd cnciootli'e of the undee floor space 
is (If fou1'-i1on1· fire-resistive constructio11 as specified in 
Orde1·s 510.5 and 51M. 

( 4) The under floor space is effectively ,-entcd by 
grn:vity 1ncans. 

Ordt~r 37:>2 . ...-\.utornohHt 'fire or Battery Shops. 

l. :\n.\· bui1<lin,'2.·. or pait of a building. in \\·liith tires are 
repaired or ntt(:d i11 ,.1:hicle~ slHtll be const1·uct(;d, equipped 
aucl n1aintained as a garage under f)rder 57.JO. 

2 . . ..\n,\· building· 01· 11nrt of a building·, in i.Yhich electric 
::stol"age brttt·,:ries arc charged. repaired. or are installed in 
Yehicles shall be constructed. cquippecl and inaintainell as a 
garage unch;r Oi·der 5750. 

I 

I 
l 
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Appendix 

QUALIFIC\TIOX A::\D l::\SPECTIOC\ RE(!UIHK\IENTS 
FOR WELDL'.\G Ol'El!ATIO::\S A::\D OPERATOUS 

Tlie st:ite l.;uilding code provides that the Industrial 
Cvn1rnissio11 si<all <lcter1Bino 11tct;3~nry data, tests and other 
evidence ruquircd to prove the n1erits of n1uterials, n1ethuds 
of conslructi1.1n au<l deYices used in the (;On.struction, altera
tion and equipment of buildings ul' strnctures, and further, 
in connect.ion \':ith \reldiug1 requires such \Vork to be done 
by skill~<l \\"0ldt1·.s \\·ho inust giYe satisfactory proof of their 
skill and alJi1ity. 

lu conforn1ar.:.L·e \ritl1 these pro\·isions, th.e iollo"\viug regu
lations are adopted and pro1nulgatcd to apply to all \velding 
oper,1Liou.-'.> on IJuih.ling,;:; an1l .structure.s coining "\rithin the 
scope ut 1.l1e :-;tatL' IJuildiug code. 

1. til.:!neral. ..:\.11 \\·e:lding operators en:ployed as suc.:11 in 
cxccu.l"ing· \l.'ork c1.1\·erl.:d Ly the \\'iscL1nsin ::State Building 
Co<le shall l;e iireri1)U.sly qualitic:cl b:; tests as prescribed 
herein. Tl1ese qualifie:ation tests shall be pe1·for111ed under 
the SLll)t'rYisi(ln cf an appro\·ed testing laboratory or con1-
111e1·cia1 t<.-'.Slil1g· c11g·iue01· \\"hO \rill certify to tl1e 111d11strial 
Con1n1is.~-iu:1 that the operatol' has passed ihe prescribed 
qualiJicutiuu tt·~rs. 

1~he lnllustrial cc,n1n1ission shall issue, t.o an.r operator 
"·ho ha~ sticcessfully p:i,;sed the pres1.;ribcJ qualitication 
tests, a <-1::1titicat0 bearing the operator's nan1e, address and 
sig11;.:tu1:0, and the:: record of the extent of his successful 
quali11c:1ticn ti.:,~ting. 1'his tertificate shall ren1ain in force 
for one year provided the operator is engaged ill ,,·elcling 
\Vithout an interruption of 111(1re than three consecutive 
mm1tl1'' 1luralion, in \\·hidt latter case the certificate shall 
a:.1ton1·1ticall.'· beco1ne ,-oid. 'f}1c renC\\·al of a certjticate 
shall be grante,l only upon successful completion of new 
qnalifiC;ation tests. 
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2. Operator Qualification. The procedure for qualification 
of welding ope1'.ators shall be as speci'fied in Appendix D 
of the Code for Arc and Gas Welding in Building Construc
tion, latest edition, as published by the American Welding 
Society. This consists essentially of tests for the making of 
both groove and fillet we!Js in four positions each. One 
test is required for each position for fillet we!Js, an•! for 
gi·oovc welds one test for each position in material up to 
and induding '}i inch thick shall be made in material 
'Vs inch thick, except that if the construction involves weld
ing of material over %. 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 maximum or one inch 
thickness, no test weld is necessary in the % inch th;cJmess. 

3. Inspection of Welding Operations. All welding shaii 
be subject to examination by a competent inspector ap
proved by the Industrial Commission, who shall certify to 
the Industdal Commission that. all welding has been •com
pleted in accordance with the approved plans and spocifica
tions and with the provision of the Wisconsin State Build
ing Code. The methods and procedures of surn inspection 
&ball be in accordance \vith the provisions of ::::.ec.:Liun ;) (Jf 
the Code for Arc and Gas Welding in Buillling Consuuc
tion, latest edition. as published by the Amerif'an Welding 
Society. 
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DY ORDER NUMBERS 

Acoustical materials, 6101. 
Aisles, 

Factories, office buildings. etc., 5401, 5411. 
General requirements. 5221. 
School::i. llbraries, mus.:-ums, etc .• 5609, 5614. 
•rheaters, assembly ha!Js, etc., 6514, 6515, 5516. 

Ad<litions to buildings, 50fJ(). 
Alleys, 

Definition of, 5114. 
St1own on plans, 51)1.J 

A1te:rations In b11lldini!'S1, 5001. 
Apartrnc1n btiildings, hotels. pls.ces ot' detention etc. 

Automatic sprinklere, ~702, 5123. ' 
P,11sement rooms, 5718. 
Boil~r rend !urnaDe rooms, enclosure, li720. 
B)1slness separation, 5703. 
Chirnneys, 5:!10. 
r·:eanllness. ;;716. 
<'.1nstructlon, dass ot'. 5701, 5702, 5705. 
Corridor and dividing parttttonfl, 5704. 
(;r·,url \\•alls, elas!' of coustructlon, :.705. 
Dirftctlon;i f•;r escapf'. 5724. 
Exit doors, 5709, 5115. 
E:z:lts, number. lo~ation and type, 5707, 5221, 
Exits, total ·width re11uirt:d, 5708. 
Fir<::: alarm, 57~2. 
Fire e::;cal,H~s, 5707, 51 ~fl. 
Firl': <:::xtini;uis.h·~rs fi721. !il~:!. 
Fir·~-'''"'i . ...:tJ\''! conJCtr1:,'tic•n. "\Yllr·rr· req11in-..J, ~7•11. 
Flr:ot ftoor fi:..,-r,,fl::ot?"\·.~. ;,7(t'.:;. 
J<'ran'ie construction. "·hen pi:>rntittf·d, 5701. 
Garag-e on first flr.>or. ,.;('p;1ratio11, 5703. 
Hr,ight, limit;i.tlons on. 5701. 
Isolati0n ot fir .. · llazard:i, 5720. 
LiE!'f,tir.g- of exits, 5711. 
Ordi11ary Const.ruction. \\'h!':re reoqulred, 5701. 
Pa:-:Rag~"\\"~lYl'l. 5710. 
Placl-! of df•tr·ntlon, de!l.nltion, 5700. Typ.;: o! con,,.i:ruct1on, 6701. 
Re'p8.lrs, 5715. 
Scnttle. 5723. 
S\zP, of roo1n.s, 5717. 
Ri:ze of windows. etc .. 7'719, 5202. 
Stairwn:rs a.nd shaftwnys, 5707, 6 :"12, 5116. 
St:i.ndplpes, 5721, 5121. 
'l'olkt rooms, 571:'!, fi:.:;:ifl-5264. 
\Y;ishing- f~cilit!es, 5714. 
Y.'lr<l.o:: :ortd courts=. fi70ti, :0204. 5205. 

Appro\':'l.l of plans and sp.:cU\cattons. 5010. 
"\ppl.'•1vnl of m~tel.'ials, rn.:t hods ttnrl devices, 5012. 
Asb;.stns curtain, 5523. 
"\s:;"n1hly llalls. {See TheatPl'l'I and Ass=l'tnbly Halls). 
A.'<yl11r:1s. (S>'-~ Apartment buildings) . 
. \.ut.-.1l1atic SPl'fllklcr::i, 

Ap;1rtnH·nt hni!dln,c::-s. 5702, 
Fa.~t<-'r!es, offi_ce buildings. etc., 5401. 
Gt·nl-ral rcquir<:>ml'nts, '1123. 
Th.:;aters, a.ssen1bly halls, etc., 5535. 

Ra~em€'r.t, deftnltlon, 5113. 
H1.ts«mt·nt rnoms, 

Apartn1ent bnilCi:"'i.g;i, hotels, etc., 5718. 
_\":<<'mhl!-· halls, fi.'i11,'l. 
Plac.~s of det~ntion, i>71S. 
Sc:hools and other plu.::es Of cor.structlon, 5612. 

i~'.ttterv SIO'l'Vlc.-~ stat.ion~. 57:.0'.!. 
l~e:i..rln'S- masonry \\•alls .arid pa.rtltlons, con.struction, ~309. 
l\1,a.ring w;dls ~uH1 par~ition5, wood, 1>32S. 
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Bolli·r a.11•] funi.u::e roon;;l. i!'lolatlor1, 
l\f•,1rlrnent ht1ildi1;1;:i, hott-Js, ~tc., r.720. 
J-".ictor!c-s, ollh:e o..nd rnere<.i.n:..ile Uulldings, 641:.. 
Gar-as-•-~. 57:;0. 
llo~1p1ta!s. 1•l;1ct:s ~)f <l1·t•:1Llinn .... tc., 5720. 
s.·ii1J0l;i, pl;u~"s of in.<itruct!on, r,n15. 
Tli..;aters a.':lsemhiy httlh1, etc., 5529. 

I~ooth:c, n101i;•n pi<·t.ur·~ n1acb11i"'" !>540-5549. 
Honll. n1a~o111·y \\'>llJ:.;, ii30:1. 5:llu, 5311, 5312. 
llncJ.:. i;»ncral requirern••ut:-:. r,a,,;,, 
Hril \.;: wal!s. cvnstruction, 5:l0~. 5310. 5311. 
liu!l<tinc:: unlls, hollow. ge11end re11uiren1ent~. 5306, use In \Vall..:. 530;1, 

f,z. 10. 
Building, hPlg-ht, 5112. 
J~uil<l\Hg rn:it<:n:ll;i, ;i11proval of, 5012. 
Buildi1•g' ."tOrlf•, natnr:1I :inU cn,.,t. ~.:tu-I. 
H11llding:> Ci•\"(ff•'d by cod(\ f,Ol1 1J--fi002. 
Buildin;..:.>i not cov'--'red by C'Orle, tiU03. 

Cnn::tdtv of buildings, 
- l':J·:tnr·i(:S, u•i1<.:r;, m·~rrantil" building_-,, f't_c., ;;4(15, 

;-;, hnol.._, (Jtl"'r JJl:u;v::;. vf cvn:;tru.:::tiun, Ot:>o7, t.Gll. 
Sign:; t:•O: u,J, ~.~IS. 
TJ·,,·:lt.<:f::l, :c:id;rnidy l:fllls, etc., ;:.snti. 

Ca::;t iron ron:>'ru~tion, ::.a2L 
C..i.v1ty '\"alls, 5311. 
Cba11g:<: in ;l..·c ,JI' b11ilr1ii.gs, 5:1:)~. 
Ch••r:iic:tl toiJ._.ts. 'i:!li~. 
Chin1ncy:s, c~·n;;tr~i.:tlon of, etc,, 

::'\[:,.:unry, li:.!11J. 
~h:tal ::>moi-a·:;t~dc'.'l, !"'.211. 
i'rotc•·ti<,10 ;.(, fi!:H" £:.OlL 

Chun::J,._.,;, IS••: Tlwa!o.:1'"1 <dld Ass.~rn'bly hrJls). 
Concn•tc lilor·k, l:'•·e Cow~t·.:te :i::t.-;0r.:·y t.:n1t8,, hollow). 
Concri~tr:, pLdn, 5220. 
C..:oncr\.'te, r~infnr•:ed, 

Allowabl.; str·e~,..t~:-i, ~.:;~·:,,:. 
Beam~. fr:i::11·-s ~wJ s!~.J.,;;, fi31G. 5317, 5318. 
COlLlmll.o<. :,:n!l. 
Curinµ:. ;,;n G. 
F ... ,,,t!n:;s. 53'.!1. 
F0rn1s :.nd ><hnrini;, ;,;:l;i. 
J.h.terir1!,;_ s:.:1-1. 
l'r:">p<·t·Lion.'1. l':i,•it!f::", etc., 5315. 
;o;t1·v11gt.lo. :;:;1 G. 
\Val~~ an<l 1Jl(-1 s. C,3:;0, 

Co::(·1·,_·tc~ 1,w_,._n?;ry n:ilt:>. Ji:.,llcw", 
Detin1ti1,n, 5:)1tG 

t\;;~n~\\~'~,,:~~~'.~ \~1):~'~,r: ~~.;~~ '/~:. ~5 ;·~ ~·. 
l">ie in j,,o.arir;;r w:·db, 5309. 
L_-::1(' in non-be:1ring W'1]J:;, r.310. 

Con::;truction. e!".~H (1f, n.-t11ctinn". 
•. \p,,rtnl•:nt \.iiilrli;H"o". IF•t<::I::, .,tc., 57f11-5705. 

(j~~~.';'l~!~- 1.11~·1\\~.:.,~.~·~~'.-:.5 ;;.~(bui!din.;~. F_:!Ol. _ 
B"spital:o, p!:-1cec: (>f d·:tel!ti(•!l. t~t.; .. 5,(11-5105. 
Sc-h"ol0<. pJa,.,.,., r,f 1n;.:tru<:'t1on, 5602, 5603. 
Theater;::. r.50::. 

Con\'·:·nts, (!::le~ _\pa1·1.11!•nt buihllnbS). 

cr,·ti:_t~.:::.rtm•.·nt bnildi11gs. hott:ls, etc., 5705, 57(16. 
D.-1in\cio1, ,)f, Jll·:. :<~l· 1 
.Schools, 06<lf,_ 
Size of. 5::0::.. 
'J'h"'at..-T.:', ~1~~3~m<•'Y 1. .ib. et(', 5SC•4. 
·v,~ntilntiua of, :.,2._iG. 

Curlain walls. -.. ~tl!. 

Dane•~ h:ills, (~.,.~ The:·t1)1':0 ::ll1,] .-\j-':SCinbly_halls). 
De;;i;;n and ~upt-rd.~ior, ot 1,ulnih:t;">l r•.«1u1:·ern:·nts, 5200. 
'Dining ronn1;;. (Si:·e T!1<:at.cr~~ on<l _ _., e111b!y hails). 
Door><, fir••-n•><ist1\ ~. fil •d, 
Ducts. prutt•1.:tiu11 of, ;)~11. 

Electricn.l \vorl<::. 5:?20. 
El"'Y:1ton;, (Sc'-' ~lt·vat"t cc,:1e). 
Ble\·ator sh:.lt.'1. e.1,~lo.-.ur(-.'>, 511~(1, 5101, J408, 5520, 0712. 

INDEX 

E\·id.-;11r+~ of n.ppr•n·nl of i1Ja;1,~. 5011. 
Exhihiliqn h11ildi11g!l, (SE·e F:ictori1<s). 
J·:xistini";" huil<ltng-,.;, 5000, 5001, f.002. 
Exit r]onrs. 

Apiirtm""nt \.nil•llngs, hotf'ls. ~!<'.. 570~. 
F:1r:tnrv, rdl1(·1, r,nti m•·:rcantile builrlings, 5406. 
Fir1i e,.r_::np .. :--, 5120. 
Srhonb. p!:irP!l of ln.:itruct.lon, etc .. 5fif•~. 
f-;1 an.J:1rll. f>l ! :.. 
Tl1•·:,t.•r:<, a>'sl'"mbly h:...lls, etc., 5f.10. 

Exit iii.dirs. 
Api1rtme11t buildings. hot"ll'l, <!t(": .• 5711. 
F;,etorY nfll•'L' ;111.J n1.-,rr·:111liJ,, louild!ng:<, 5111. 
fi1·rir,r:l1' r•··q•rir .. 1r1•·nt>l. ail l111ildi11i.;-~. ri11;,_ 
t-;r·hn~•ls, pla< .. ·8 r.f in><tn1,~tlon, r-tr:., 5609. 
Tl!•-a1•:r.<, <i:;;.-:i;,rntdy htdl~. <·tc., :,stl. 

Exit>J. 
.\p:1r!inPnt huil1ling-s. h0U·ls. 1·tr- .. S71l7-::i712. 
Fa•·tory. r,lflr•• :ind m~?"· :,nti!rc lmii<ling:s, !i41i2-540S. 
<; .. nnr11! r(,qui .. •'lfi':nt,.,, ~l !f.-5120, 5221. 
J-fr.1•!-;:r-.nt:d. 5119. 
T.n•·ntinn an1l n1aint1;1n1nc~·. 52:!1. 
:.:.~i1on·;:-:, 1il•1C'"ll rJf in::u 1.1<.:tion, ;~tc., Z!lrJli-5609. 
.'-'t1111d;, ,-rl, ;,l 1 'i. 
Tl,f·::t .. r:>, .. ~l'l:mbly hal1.::i, etc., 5507-f,$12. 

F ,•;r,.1-it-.-;, or::w;! 11n•? rn~rcantile buildings, 
.\1!1',l'rl~ctif' !<'J'rinklcr~. 5115. 51Z:L 
l:oil•·r u.~1d f11ri:~,~~ roorn8. ls<il:ttion, 5413. 

;:~;:~r;~!~.'tj~~~'.;hPi;;ht. tl.TC'U, 5401. 
T•i-iul\i•-g- w1tf•·r. 2'!17 r,-,;,g-.-- l'.":71. 
EnrJq.s .. cl :o:tnirw"ys nnd ."li:>.fts. \\'}J<crf' reculre<l, 54C8. 
Exit (i,.-,..-,r~'. ~4·-16 

F>:it 1100"."· ;.:i;::n~:-' :nHl: ii~1it::o. ;:;~116. 
r:xit::. 1n:mher ;,r,,.J Jo,:.-nion. 5H!~. 
F.xit;;. t.y:.e ;11'. :. ;r13_ 
r-:~itR. r•·qn!:···•l 1J,t~.i w!,lth .. ~~•1.J. 
Fire nl~rr11. filli: 
Fin• ,.~r·, r'·'-"'· •_•.-1'1···~··· pr-nn tterl, 5403 
Fir<> •"·x•ir,::;-11i"h" -,,. i'd14. 
J-')i,('Jl" ;,;.-·;·-~. ~·1•·1. 
F1<.,1r J,,,,r. "'~1'"· ::i117. 
Flnnr <·l"l•·Pini..:~. ;.41n. 
i.~~li1in.=:-. 5111 
Xo- ;:mol;:iri:; ni:.;-1,:-:. 5419. 
~.:·11!lh(·J" r•f pf·r;:,,r .. ", ::ign:o. fi418. 
l'''"""ar<e·Kay~. 54()7, 
n•-"l ro,,T1l:--. :!:'.I:'. cnr1;::;:•~ 1'.:';). 
~ ·~1ttl·-- t.~ rrorof. 540~. 

~l,t!1ilrir-'~.~. r.n-1. 
T:•ilo·t 1"'·"111:"°, ti:'l.r11r•··"'· ,.,,._ 5ll:!. 2:.'(•:~ 1p:1g;:> l:.'1). 
1'.,\•··lo.. :?~1-~ '"'•::t• t::·~) . 
Tr:ip 1l0nr-::, :>.:10. 
'\Y:t'>l<iPL:'. lnf'i;i:i".". G41:: . .'.::11. (p:1,_:-•· i:'.51. 

Fil'~•H-'." .-<;itions, 5~51. 
.FJr.~ "·""'a D··:<. 

-\r1;1rt'1;\>ent hniltiin~>=, hnh'l>=. Ptc., 5707. 
DC't:>il,.: or c•111,-tr11~~tir•n. 51'.!0. 
Factori">'. ntll(',· :ond n'ercantlle buililings, 5403. 
;::rhonlR. place:: 0f in,.,truction, ~ti" .. 5606. 
Th,.,nt••rs. :·ll"S;:>mhh• l1a\1.-<. etc .. !'i508. 
'\\-ldth 0f !loors, 5120 . 

Fil"' .-x1ingul-<hf'r::. g"••n,"'r:-tl. Pi1:?:!. 
Firf'-!f'~is::tjy,-. coni::trurtion. 5100. 
Fir•·~-rr-:<isti\'•' Rtandards, 

Pnnrs. ;:i 109. 
Floor con;;tructlon. Sl1)f;, 
1-:.l><_,f co\·f>rings, 5107. 
~trn<'tural n1.:,mla:-ri::. 5Hl4. 
'\Yrill~ and J•artition::. :>105. 
'Virn!Ol~'.!<, 5110. 

Fi:-·~ :::tnp~ in p:!1·titinns. :51«5. 5~23. 5702. 
F\r;.:t jjnor. U~·finc-.:l. !\~13. 
Flt>Cll' area. maximuin pc-nnitt.~r't. 5401. 
Flnt>r con>"trud.!i•n, fire-rl'Si,.tl\·(!, 5106. 
F!oor l;1:1ds, 5300. 
Flnor np.~ning>; in f11ctori..:s. 5410. 
Floor :iitl'l In :::-arng:es. 5750. 
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Floor protection, 6216. 
Flue linings, 5210. 
Foundation loadlng, 5302. 
Frame construction, 5103. 
F'urnace rootn~. (See Boilers, etc.). 

Garages, requirements tor, 
Apartments over, 5703. 
Assen1bly hall over, 5505. 
Holler and furuncP. room protectlon, 6750. 
Class of construction, 5750. 
Floor pits, 5750. 
l!otc:l oYer, !i703. 

Gas llghtii, 5219. 
(ias vents, 5218. 
Glass block. 511 L 
Grandstauds, load, 5300. 
Gyrnnn.siunui, (.See 'fheaters and Assembly Halls). 
Gypsum concrete, 5323. 

II1Ul!lrails, stairways and pla.t!orms, 5116. 
}H·;1.ti1J,;o app.;J.ratus. protection o!, 5413, 5529. 5615, 6720, 5750. 
Ileight of buildings, limit ot, 

Gc·neral requirements, 5201. 
Schools, 5601. 
Theaters and assembly hnlls, 6503. 
\Vhere measured, 5112-

Hollo,~· tile, (See Tile, hollow). 
Horizontal exits, 5119. 
HospiUds, (Ree Ap3rtment Buildings, etc.) .. 
}iotels, (See L\j:)ar1r::ent Buildings). 

lnterior enclc:!-'cd stairways, Cl18. 
Iron, cast. fi:>:l7 .. 
Irun, \Vro•,;g-ht, 532G. 

J31l!'. tScc Apu.rtrner.t Buildings). 

Laundries, protection for, 57!l0. 
Libraries, (S€e Schools). 
Lighting, electricity, 

.A;-Jartnlt!Ht Luil<lings, hotel~. etc., 5711. 
Assen1bly halls, 5511, 5530. 
Factorits. otlice buildings. etc .. 5~11. 
General requirement, all buildings, 52::0. 
Schools, places of instruction, etc., 560S, 5617. 
Theaters, 5511. 5530. 
Toilet roon1::;, ;,25.>. 

Lighting. oil and gas, 5219. 
Local rl·gulations. 5004. 
Lodge hall, (See . .\ssemllly Hu.ll). 

1!:tso:>nry, a!lo,Yable stresses, U'.>07. 
M&.teriuls u;eth<..ds and dcviees, ti_pproval of, 501:?.. 
1\letal curtain. Whl're required, G5:l3. 
11lll con.-;truction, 5101. 
?-.lort:...r general requirf•lnt'.'nts, 5:;0s. 
:Motion' picture: machin~s and booths, 554:)-5549. 
:t.!u.seums, (St.?e Schools). 

Non-bearing n1ason!"~- wulls, 5310. 

Occupanc~' i::eparatlons, 5103. 
01llce bulldintr:1, (See Factorle.3). 
Oil lights, 52l:J. 
Ordinn,ry con;;truction. 5102. 

Paint stor[tge, 5413, 5720. 
Panic hardwR.re, e"~it doors, 5115. 
Parapet \Va!!;;, construction and us~. 5313. 
Pil~ founJntion, 5:':02. 
Place o! a.1.Judt;, dciinitlon, l:i700. 

INDEX 

Place ot detentior., definition, 5700. 
Plans. u.pprovu.I o!. 50lfJ. 

Information on, 60l0. 
KPpt at build!:ig. 5011. 
Sub1nitted In triplicate, 5010. 

Rt~glstr:red a.rchlt"cts and engineers, 5200. 
Registers, prot<oct.lon ot, 5215. 
Repairs to building, 5•Jlll. 
Rool' <:ov<:ril1g!;, firl:-rc-slsti-.·12-, 5107. 
Roo! loads, 5300. 

&tnltatton, general, 5250-.'i.'.164. 
Schools, librarJ..,;,i, 1nus...,un1s, etc . 

.Astit:1nb!y ha!ls in, 5613. 
Hat>.(~meut roorns, 561'.::. 
Ila?·~ru<:::nt stair:>, cnc;osure. 560G. 
Boll!;r ancl furna~,; :001ns, e11closun'·, !'.:615 
C:.i.pa¢lty, 5607, tit;ll. 
L.:IO!>cts btJlo,.,- :;t::..irv..-:...yio, GGv&. 
Con::nruction. class of, 56ft::. 
Exit doors, 5G08. 
Exits, nu1nbE:r. location nnd tyrl'·, ::06v6. 
Exits, total \vfdth rcqalred, 55r_17, 
Exposures and courts, !'.;C05. {Se<:' S•;:1or,\ Lighting Co<l(') 
F'ire alarms. 5619. 
l•'ire escap1,;:i, 5606. 
Fire cxtinguish.:rs, £613. 
First tloor firc-resisti•:e, t;G02. 
Floor space per pc-r:;on. 6511. 
Hanrlrails Otl stair.:>, f..t.i06 .. 
J-J...,ig·ht, ma:x.inturn, 5601. 
Hei;;ht of rooms, 5611. 
Lii;l:ting, 560::!, t.617. 
Pttssag~·ways, :;c119. 
:3ani1a.ry equivru.::nt, 5616. 
Scuttle, f.61/). 
s,.nt_,:, desks r:n.1 :dslc3, 5614. 
Siz<: of rooin~. ;;131 i. 
Stair,V:tYll, 56•:•:. 
Subd1Yi.Si(JZl fo; f.r..: prot:.;cti:.n, 5CC-L 

~~~~~·;1i..,_uu,Jllorit:111s, <~c•e Tl~f::.t.V:rs and ~\:O:"vti.1-;,· IJ;:ll,..l. 

.'..pzlrlmr;r1t l;o~;i;,ling.'<, hot1>J2 ... ·t<"- 57:;,; 
p.,i't,,ri.--s .. orll·~•: bu'.ldinr;!', ;::tc., 5'40:?. 
~ChO<JI~. hbr~rJt;S, l:lUSl..l;m,;, <::tC., 5•~10 . 

S1::ats. 
Schnnls, <:tc., 5i:14. 
Th<::;itc1·::::, as,...,n1bly hall~. etc., 551:::. 

Septic toil<"-ts. 5:'.15'.!. 
Service stations, 57:::>0, 5751. 
Si<h·walk loads, 530•). 
Skating rinks, {St,; Th(·ato:r.'> and A:;;o,_.rr,bly H<1~lsJ. 
Sn1ol>:1:: pipes and brt'cching, 5:!12 .. 
Su1ok;c-prn.:if stair towers. 6117. 
Smoke st~i.ck.:i, metal, 6211. 
Sprinkler::i, (Se<: Autor.natlc nprinklers). 
Stairways, 

Apartnient building.'>. hotels, e~.~ .. 5107, 571:!. 
Definition 6116. 
F:i-ctories.' offic~ bulldh~gs. etc., 54!'12. 6403. 5Hl4. 540S. 511'3. 
Fire escape, 5120. 
G"'ne:ra1, 5116, 6117, 6118. 
Handrails, gentral r<.!QUil'en;ent, 611\l. 
Interior enclosed, 5118 .. 
B.isers and tr"'ads, general. 5116 . 
.Schools, 11!".n-..rii:;i, etc .. 5606, 5€07. 
Smokeproot stair v·wer, 5117. 
Theaters and as.gen:ibly halls, G50ll, 550!'.I. 
\Vidth, i; .... nera.l requirements, 5116. 
\Vlnders, 5116 .. 

Standing room in theater and ass.::mbly halls, 5iJ06. 
Standpipes, 

Apartment building:"!. hotel~. etc .. 57:::1. 
1'~actorles, office buildings, et·~ .• 5414 .. 
Fire departm~nt, 6121. 
Pirst a.!d. 5121. 
Theaters, assembly halls, etc .• 5533. 

Stea.n1 and hot water ;iipe.::, protection ot, 5213. 
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St<><,], ~tniclural. 
,\ll0Ytabl•: unit strl'l'>!-l•'!'l, 532·1. 
}{.,;uns and girJr~rs. f.32-l. 
r;,,1Hmn bn~•·,.; and anchor bo\b1, 532L 
Er··etir,n, [,32·1. 
!\li11irn•11n thi,·101<·.Rf'I of 1n·1terial. 5:'.:.?4. 
Shop p:dnt!n)T, ;,3::;4, 
\\'t•!olilq:;-, :,;)'.!1. 

~t<'{'i _1oi~t cor,strqrtiou, 5::125. 
Sk• 1 ft.nor con;.tructiuu, ;,106. 
51•·•·1, !'.:;nford11g, r.:::14. 5;q1), 5317, 5318. 531~. £>321, 5322. 
f..;tn11•· mn::ir1ni·y, f.: i.4. ~.:inf1. 
:.;1or~·'l. e:c., (S(·e Fa1·tnrie.RJ. 
~t<,ri•·,;, n11rnb•;T of, 5113. 
St,_,y .. ,_;, rang•·,;, 1·t<:., 

I•'lr>or p10t<:('ti1.n. : • .?!G. . 
\\':di and c•·il1ng pr.-,to·ct;nn, ti217. 

St.r.-..·t, d···fini1i"n •,f, 51 J.I. 
Str"."'·''·:1 :n c•,ucrr,r~. [.322. 
St•·i:s!''"'' i11 1na<'o11ry, 5::r1-1. r.307. 
.Strr-. .- i:>' in struct11ral ste·~l. 532·1. 
~tr<·;: ''0:' in 'r/OOJ, 532:-1. 
S1r11. :ur-:.I ,_,,dcul;i.tion:~. 5010. 
f:{! :i. 1UT~\l gypsnrn, 532::. 

T.1 V• 11.s, ! :-; .. P. F:>_<;to1·i<-<:. ~tc.). 

T\,, ;,t.·r.<1 rtnr\ as!?0mbly hall!'!, 
A:~;P~'-'. ;-,5l·I, i'i5l6. 
_\-,,;._rnb:v Jvdl;<; anJ g1rages, etc., 5505 . 
. \-;t<inr:tf,,~ :<prinkJ,~rs, ;'.i535. 
1·~,1c01ii(':», '150~. s:.16. 
1; ,_~,·1rlf'11t 0<:coip:1n•'.'.Y. 5503. 
D·iil··1· nnd furn:,c.:• rooms, (,uclosur<', 5::;29. 
C:.pacitv, f,,Ji,):;, 55116. 
c;;"~'·"' of con:-tn;<::tion, 550~. 
1-,,.c .. r:tT~ni:s. 50,1L•. 
!-,, ,.,,.-;n~ re.oms, f,52S. 
E!··Y.<1 .. ~· :11,,J Y•·nt slirl!t cnclnsuJ'(':.". 5:~20. 
.. , : ' ,j,-,,:>C.-'. ;-,5; fi, 

;·~~: ~ -~.1i ~~~: ~i;.?:~"r:;, (1 ·1 nca tiiJTI, ii;,(• 7. 
]'.\'.it.-. ~ .. 1~ti ,,,_.·.:1h. ;;512. 

f::::~:.:;:1;\~,r~·- :,·;,';i ~.:~1 '.13,:ts, ;;::o4. 
! 'i r'· ••S,•;1 j1··-'i. ·,;;1l(. 

]1;~ :·: ·1, ·:::-'.:1¥' f.:'~ ~; ;: i ;~.s. s ~ ;·R.4. 
1:i;·";1,:- .. o: ;1aint. ;-,5_:}.-; 
I· ... ,;;l1i;l11 tr'-'":;:-h, .,n_G. 
l:T:!lll•! ('"!1~tt·:1cci0n, ·w!H•J1 fh:~rmltted, 5[>02. 
< i.·>< 1~1·,..,J :q,plt3nc.:·s. J.,<:ation, 55::?0. 
n.'.,~ 1 \l.· lirn1r oi. ;iiiO~. 5503 

J_'.;.·~,\~\\r~;:t1~xl;.:c~Y:?r~J:· ::~:~ 551G. 

:,; <i::tt nn11ce, ~.;:.s0. 
\,;, rnrs .111<'! fu\;o~ openings, 551S. 
;.i .1 1.,n JJi<-tur·~ m~ichiue booth. '1540-53--19. 

f:::':~·;~:.~~·;~~:;-;u;:_;~·ir::~v·~~::16. 531,. 
1';·,, e•-1.in:n \\·:ul, ,,;i_.L, 5:..-2. 
~·<•!:'!, 5:.13. 
:-:. .. 1,:1, at! ")ll fro1~1 other p:i.rtsi of buildir>J;, 5305. 
81>1•·"-..: out!"t fro1n :>t111;t·. 55::?4. 
:-=1:1_~.:;. r.r.2t. • , 
:-!!;·gc ·.-.·ntila:i,H1, a1:tom::ttiC', 5:i:.4. 
:-'1;,<?;l' Y··.o'tibU]('!:', 5525. 

~~~-::~:f~,~,~·:s. ~~·~~~. :;5o9. 
•r,,i;~t :-~•om~. 5;:,32. 
'f'q\\t·t<> :ind urinnls, number, :;5::2. 
\\':,,.,J.,.:g !acilitll'-". 5:J32. 

T iick;,, .,s tl! t<,•ull:'J. 5;,u9, 5310, .i311. 
T !·., hollO'\\', rcqu~rcinc•nts for, 5306. 
T 1.:. h.1\10w·, wall c<'.'lnstructiou, {;306, 5309, 5310. 
'.r mher cunstrnction, 5C:2S. 
T r-e >'h0ps. 6752. 

INDEX 

Toi !et r<>oms, 
Apartf!lent buildings. hotels, etc., 5713. 
CH:anl1ne!-!s, etc., 5264. 
C<>mpart1nent doors, 5259. 
Enclosur" of fixt:ir.--.s. ii:!69. 
l":":toric.-=, <•Hlc_·l' building-.-; t·t<., '1112, ~203 (page 121). 
Fl.-.;ture~. 5260. ' 
Floor ('r,nstructlon, 5257. 
G1~n1.:ral i·criuir(·Tn•;nts. i:.2'10-5264. 
Litrhtlng or, 5253. 5~54, 525&. 
Loc.-.tlon. 525:!. fi25·1. 
.\fa1nt•·r:arH·•· und housekeeping. 521;1. 
c •utd"!•I' t\,ilet:'. 52G:>. 
Partitions bo.:tw€cn fixt.ures. t.:!59. 
l '1.:rri1its (,ir spc(!i:tl tolJ,;ts, s::1;2. 
Sd:uols, pJ;1c1:::::; of in:itruction, etc., 5G16. 
};"Wll/.;"" di~J!O~;LJ, ;'.;~62. 
Sex s<·gregaUon, 5251, 5252. 
Si:.:·~. 5:.:51i. 
Thea.tPrs, ~si<embly halls, etc., 5532. 
Urinal:;, 3::5'.J, 5'.!60. 
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Ventilation, :i253 (S~e also !-!eating, Vcntllatio11 :!nd Ai!" Couditlou
ing Co(hd. 

n-·~tll and c.,iling ~onst:·uction G2G8. 
\\';•t•:r~closet.s, 5259, G::e60. ' 

'f,;1p door:::>, etc., in ia•:turics, 5'110. 

Undivided !luor art','.l..'<. :;.J(1l. 
l;nnal~. ~Sec Toilet rooms). 

·ventil:ttlon, toil•:t ror·u:s. [)25:1. 

)\~:ilb. _thickne:;~ ot. 5:10!!, 5310, 5311. 
"' areh,.us«:o;. (!:i\:c P:1ctt1ries). 
\Yat•,r~..:loset:::, (S~e Toil•:t rooms), 

\\'eli!~~~ ~~<:;,.t~~!: 5120. 
Ste.~! joist::-, ;;3;;:,,, 
~truct .. r:.s.J stt:cl, ;;3;:.1. 

\Vin1l 1)'_\' clean<::rs saf~·ty d(•\·ic0s, 5~03, {Gcnero.J Safety O:·der 56). 
\Vit.00',<,•s, 

.-\p;.rt.rnent bui!din~;»:. l1ote1s, etc., 571fl. 
t..Zl!ncr::::.l rc.:itlircn~tllt>l. 5!?02. 
S·:hoc:<s. ;;so~ .. iS«e 3chvul Lighting Code). 
Toilet. rOOTilS, 5253. 5254. 

\\'ir.•l ;,r.::ssure on buildings, 5~01. 
'.\iirgJ p.:e.s."-ur,;: on chimn,,ys, 5210. 
\\'iro;J g>l:t"1S. 5110, 6111, 5119, 5120, 5201. 
\Yir1n;, cit'ctrk, i>:!2C. 
\Voc1d <..0n"tru,;;tlon, 

Allo\Vall!e working ::;tresses. 5328. 
G·:·ner:.d r1.:qulremc11ts, 5328. 

\Vr.:.ug:ht lron conRtructlon, 5326. 



f. 


