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BUILDING CODE 

INTRODUCTION 

The Building Code has been adopted by the Industrial 
Commission in discharge of its duties under Sections 101.01 
to 101.28, inclusive, of the statutes of \Visconsin. 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 ewry architect shall so prepare 
the plans for the construction of such place of employment 
or public building as to render the same safe." 

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

The terms "o"\\·ner", "employer", "place of employment" 
and "public building" are herein used as defined in the 
statutes. 

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



8 INTRODUCTION 

By "employer" is meant 11cvcry person, firn1 or corpo1·a
tion, agent, manager, representatiYc or other person l1aYing: 
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, trarle, or 

,rsiness is carried on, or 'vhcre any person is directly or 
mdirectly 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 
mechanical po\Yer." 

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, Hll I, \\·as 
prepared by the Industrial Commission "·ith the ach·ice anr1 
assistance of a Building Code Advisory Committee com
posed of the following named persons: 

A. C. Esch\\·eiler, Architect, l\Iihvaukee. 
C. F. Ringer, for1ner Inspector of Buildings, l\Iih\·aukec. 
Ho\vland Russell, Architect, 1\Iih...-aukee. 
C. A. Halbert, Civil Engineer, l\Iadison. 
Sidney J. \Yilliams, Deputy, Industrial Comn1ission. 

In addition to the original code, other redscd IJnilding
codes have been issued from time to time with effective 
dates as follows: October 15, 1915, September 15, 1918, 
January 9, 1920, September 30, 1921 (reprinted in 19:20 
and 1927). and April 16, 1831 (reprinted in 193,1). 

Some of the editions contained only minor changes or 
incorporated new orders adopted after previous codes had 
been published, but the present issue, effecti\·e July 28, 191:2. 
has been extensively revised and augmented. This re,·ision 
has been accomplished with the ach·ice and assistance of 
the following advisory committee: 
Peter Brust, l\.iil,,•aukee, Chair1nan, State . .&..ssociation of \\"i3c0nsi11 

A.rchitects nnd \Yisconsin Chapter, .-\1neriean In~titutP of 
Architects. 

Leon l\I. Gunia, l\Iih\·aukee, Cit;:,.· of l\.Jih\·aukcc. 
Jay Hatha\Yay, J\/[a<lison, \Visconsin State Federation (if L<ilv)r. 
Adolph H\llub, \Vausau, \Yiscnnsin . .\ssociat ion 0f Itc'<ll Esta+{' 

Brokers. 
Roger Kirchhoff, l\.Iadison, State Architect. 
O. T. Nelson, l\1adison, ~ccrctary, Industrial Con11ni.-:~i0n. 
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*I~oy L. Petersen, Kenosha, League of \Visconsin ~lunicipalities. 
Pctc:r T. Schof·1nann, 1\lihvaukec, \\"isconsin State Federation of 

Labor. 
fi. :\1. ~~<'s?l, Mih,·~ukec, J\'Iaster Builders Association of \\"isconsin. 
J; B. \\ !!k1nson, l'vl1h,·aukee, Fire In>'-urance Rating Bureau. 
C. ~.\. \\ illson, l\Iadi:;on, Engineering Society of \\"isconsin. 

\\'m. Gaethke, Deputy lnspector of Buildings, Milwau
kee, represented Mr. Gurcla at the advisory committee 
meetings. 

Administration 

The Building Code is enforced by the lndustrial 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 respecti,·e duties 
(\\'isconsin 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 requiremeats which ap
ply to cities and the state grnerally, and no local ordinance 
or code may be less stringent. 

Appeal 

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

"IlPsigned. 

------------ ..... ---
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Chapter 1 

SCOPE OF BUILDING CODE 

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

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

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

Order 5001. Alterations. 
This code shall also apply to all alterations in any build

ing or structure which affects the structural strength, fire 
hazard, exits, lighting or sanitary condition of any new or 
existing building or structure. This code does not apply 
to ordinary nonstructural changes or minor repairs neces
sary for the maintenance of any building or structure. 

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

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

If, upon an inspection of a building or structure, it is 
found that its use was changed since the effective date of 
the first Building Code (October 9, 1914) and that it does 
not comply with the requirements of the Building Code in 
effect at the time of such change, it shall then b.e made to 
comply with the code requirements in effect at the time of 
change in use. 

Order 5003. Exemption From Code Requirements. 
This code does not apply to the following buildings: 

( 1) Dwellings, and outbuildings in connection there
"-·ith .~nf'h :i;;: barns and priYate garages. 

I 
' 
I 

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

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

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

Order 5004. Local Regulations. 
This code shall not limit the power of cities, villages and 

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

-------------------------
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Chapter 2 

ENFORCEMENT OF CODE 

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

structures in the following classifications shall be submitted 
to the Industrial Commission for ap1iroval before letting 
contracts or commencing work. 

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

office and mercantile buildings containing less than 50,000 
net cubic feet of space is waived, providing they have no 
floor or roof spans greater than 30 feet and are not more 
than 2 stories high. Buildings, however, fo1· which sub
mission of plans and specifications are "·aiwrl shall comply 
with the requirements of this code. 

All plans shall be submitted in triplicate and work shali 
not be started until plans are approved. The following data 
shall be a part of, or shall accompany, all plans submitted 
fo1· approval. 

(a) The location and grades of adjoining streets, 
al!c,·s. 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 num-

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

co1un1ns. 

ENFORCEMENT OF CODE. CHAPTER 2 

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

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

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

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

After being appro,·ed, plans and specifications shall not 
be changed in any respect which ma,· inrnlve any provi
sions of this code, except with the \Hitten consent of the 
approving official. 

Xott>: The approY:.i.l of :1 plan or l-'p•·cifi<>:i!i"n i.-: 1:·•t tn l"· ('nn;;:t.ru0d 
as the a:0."umptio11 of n.ny r•·;:ponsil.oility f"r tl•·· •l··:.:i~:1. 

Order 5011. Evidence of Apprornl. 

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

Order 5012. Approval of :Vlaterials, Methods and Devices. 
All materials, methods of construction and devices de

signed for use in the construction, alteration or equipment 
of buildings or structures under this code and not specific
ally mentioned in this code shall not be so used until ap
proved in writing by the Industrial Commission, except 
sanitary appliances, which shall be app1·owd in accordance 
with the State Plumbing Corle issued b,- the State Board of 
Health. The data, tests and other evidence necessary to 
prove the merits of such material. method of construction 
or device shall be determined by the Industrial Commission. 

I 

r 
' r 
I 

i 
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EXTRACT FROM THE WISCO:l\SIN STATUTES 

RESPONSIDILITY OF OWNER OR EMPLOYER. 

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

PENALTIES FOR VIOLATION OF CODE REQUIREMENTS. 

101.28. Penalty for violations. If any employer, employe. 
owner, or other person shall violate any provisions of sec
tions 101.01 to 101.13, inclusive, of the statutes, or shall do 
any act prohibited in sections 101.01 to 101.29, inclusive, 
or shall fail or refuse to perform any duty lawfully enjoined, 
within the time prescribed by the commission, for which 
no 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.~9, inclush"e, for each such violation, failure or re
fusnl. such employer, emplo,·e, owner or other person shall 
forfeit ancl pay into the state treasury a sum not Jess than 
ten dollars nor more than one hundred dollars for each 
such offense. It shall be the iluty of all officers of the state, 
the counties and municipalities, upon request of the indus
trial commission, to enforce in their respective departments. 
all lawful orders of the irnlustrial 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. Every day during 
which any person, persons, corporation or any officer, agent 
or employe thereof, shall fail to obserYe and comply with 
any order of the commission or to perform any duty en
joined by sections 101.01 to 101.29, inclusive, shall consti
tute a separate and distinct violation of such order, or of 
said sections as the case may be. 

APPEAL ON REASONABLENESS OF CODE REQUIREMENTS. 

101.15. Petition and hearing on reasonableness of orders. 
(1) Any employer or other person interested either 

because of ownership in or occupation of any property af
fected by any such order, or otherwise, may petition for a 
hearing on the reasonableness of any order of the commis
sion in the manner provided in sections 101.01 to 101.29, 
inclusive. 

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

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

( 4) Upon such investigation, if it shall be found that 
the order complained of is unjust or unreasonable the com
mission shall substitute therefor such other 01·der as shall 
be just and reasonable. 
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( 5) Whenever at the time of the final determination 
upon such hearing it shall be found that further time is 
reasonably necessary for compliance with the order of the 
commission, the commission shall grant sue . time as may 
be reasonably necessary for such compliance. 

'Sotf.": Blank forin:;; for P<'tition for modifkation nf an cH·•l•·r may b•· 
:.:<·cur(>(} fron1 thQ Indu.'4trial Con1mis~ion. 

I 
f 
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Chapter 3 

DEFINITIONS AND STANDAHDS 

Order ,;ioo. Fire-Resistive Construction. 
L A building is of fire-resistiw construction if all the 

'Yalls, 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-resistiw conring, all as 
specified in this order. 

2. All exterior walls shall be of masonry or reinforced 
concrete of not less than four-hour fire-resistin 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 510,). 

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 510.), except 
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, wnt 
shafts, stair wells, waste paper chutes and other similar 
vertical shafts shall be of l\rn-hour fire-resistive construc
tion as specified in Order 5103, with all interior openings 
therein protected by fire-resistive doors or windows as 
specified in Order 5109. 

5. Structural framework shall be of strnctural steel or 
reinforced concrete. All structural steel members, not in
cluding structural members for ele,·ators and elevator en
closures shall be thoroughly fire-protected with not less than 
four-hour fire-resistive protection for columns, beams and 
girders and three-hour fire-resistive protection for floors, 
for all buildings more than 8 stories or 80 feet in height; 
and with not less than three-hour tire-resistive protection 
for columns, bea1ns and girdr·rs and t\\-o-hour fire-resistive 

------- -------- -------------------------------
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protection for floors, for all buildings which are 8 stories 
or 85 feet or less in height. All such fire-resistive protection 
shall be as specified in Order 5104. 

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

1ooroughly fire-protected with not less than three-hour fire
:sistive protection for all buildings more than 8 stories or 

,,5 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 
epecified in Order 5104. 

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

8. Roofs shall be constructed as specified for floors, ex
cept that wood sheathing of not less than 21h inch nominal 
thickness may be used for buildings not more than 8 stories 
or 85 feet in height when all of such sheathing is more than 
:25 feet distant from any floor, balcony or gallery, or wood 
sheathing of not less than 1 inch nominal thickness may be 
used at any distance not exceeding 5 feet from a two-hour 
fire-resistive attic floor, and when such sheathing is covered 
on the outside by a fire-retardent roof covering, except as 
provided under occupancy requirements. 

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

10. Doors and windows may be of wood except as other
wise specified under occupancy requirements and in Orders 
0117, 5119, 5120 and 5201. 

11. Projections from the building, including bays, oriels, 
and penthouses, together with other roof structures shall 

f 
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be constructed of incombustible material as specified in 
this order. 

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

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

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

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

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

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

4. For structural steel or iron members, the fire-protec" 
tion shall be not less than three-hour fire-resistive protec
tion for columns and not less than two-hour fire-resistive 
protection for beams, girders and floor systems, as specified 
in Order 5104. 

--------------·-·-----------
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5. All reinforcement in concrete columns shall be fire
protected with not less than three-hour fire-resistive pro
tection, and all joists, beams, girders, slabs and steel floors 
with not less than two-hour fire-resistive protection outside 
of all steel reinforcing as specified in Order 'Jl04. 

6. Wood floor construction shall be of tongued and 
grooved, or splined lumber not less than 3 inches nominal 
thickness, with a top layer of flooring of one inch nominal 
thickness laid thereon, or of solid lumber placed on edge and 
securely spiker! together to make a floor not less than 1 
inches nominal thickness. 

7. Roof construction shall be as specified for floors, ex
cept that the minimum nominal thickness shall be 21/:! 
inches. Roof covering shall be a fire-retanlent roofing as 
specified in Order 5107 and shall be required over all com
bustible roof construction. 

8. Enclosures for elevator or dumb waiter shafts, vent 
shafts, stair wells, waste paper chutes, and other similar 
vertical shafts shall be of two-hour fire-resistive construc
tion as specified in Order 0105, with all interior openings 
therein protected by fire-resistive doors as specified in 
Onler 5109. 

9. Stair constrnction may be of 'mod in buildings not 
exceeding 3 stories in height. In buildings 4 or more stories 
in height all stairs and stair construction shall be as re
quired for Fire-Resisti,·e Construction specified in Order 
5100. 

10. Doors and windo"·s may be of wood except as other
wise specified under occupancy requirements in this code. 

Order :;102. 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 co,·ering as specifier] in Order 5107. 

2. The strnctural framework shall be of 'tee!, iJ"On, rein
forced concrete. masonry or "·oorl. Fire-protection of steel, 
iron or wood strnctural members may be omitted. except 
that all membern carrying masonry in buildings more than 
one stor~· in height ohall be fire-protected "·ith not less than 
one-hour fire-]11'0tection. as specified in Order ;;10.J. 

t~'--

DEF!!\ITIONS AND STANDARDS. CHAPTER .j 21 

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 "·ood, shall be protected 
on the under side by one-hour fire-resisti\'e construction 
and in buildings of 4 stories or more in height the lowe1'. 
side of all metal or wood floor or roof construction shall be 
pl'Otected by a ceiling of one-hour fire-resisti\'e construction 
as specified in Onler 5106, unless otherwise pro,·ided under 
01:c::upancy rc<1uire1nents. 

4. Stairs may be of steel, iron, reinforced concrete, 
masonry or "·ood, \\'ith 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 anrl other l'Oof structures shall be 
of not less than one-hour fire-resistin construction as spe
ci tied in Order 5106. 

Order 5103. Frame Construction. 
1. A building is of frame construction if the structural 

parts awl enclosing walls are of "·ood, or of wood in com
bination with other mate1·ials. If <uch enclosing \\·alls are 
veneered, encased or faced v:ith stone, brick. tile. concrete, 
plaster or metal, the building is also termed a frame 
building. 

... ·-·--.... -------·-··· --····· 
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Order 5104. Fire-Resistive Standards-Structural Mernher8. 

MlNillUJU THICKNESS IS ISCHES- FOR ,~ARJOllS 
FIRE-RESISTING MATERIALS 

Struct. St('('l Parts 
to b<! Protected 

St~l or Cast Iron 
C<:>lumns: AU 
:itemhe:-s of Pri
mar~t Tr11SS!!!!l or 
Primary Girders. 

v.· f'f.s and Flan~es 
of Steel Beams 
and Sl'condary 
Girdc>rs 

Reinforcing Steel in 
Columns, Beams, 
Girders&Trnsses 

l\finimum Thickness of ~ta.kri:il 
in Jnchf'!! For thf' Fn]lowing 

Fire-R.-.sistivi> }'('riods 
-----------1--- --------

4 Hr. 3 Hr. 2 Hr. 1 Hr. ------··----- - ------
Conl."rl?te 2 2 

1-----------·- ---- -- -- ·--· - - ---
Gunite 2 I).1 M 

·- ---------i----- - -·-· __ 
Bric-k of Clay, ShalP, ConC'retc fJt I 

Sand Lime All Spaces Filled 3~~· __ _:1~-, _::_1 £_ ---=~~ ·-
Clay Ti!f' or Haydite or V.' aylite 

or ConcrC'te Blork or Gypsum 
Block or PourC>d Gypsum. A!J 
SpacC!!Filled. M<'talT:esin 
Horizontal Joints. 

Pt'.lrtland Cement Plaster on 
1.'letal Lath 

Clay Tile, End Const. have l€'SS 
than 26~ voids v.-ith all Rpa~ 
Filled and Ml•tal Ties in Hori
zontal Joints 

2Thick-
t1P!<.'<<"' 

2 Tn('h"s 
E;wh 

Concrete 2 2 

2 

1~.{ 
No 

Filling 

2 

1!< 
No 

Filling 

1~ 
1-------------1--- -- --- ·---·--

Gunite . 2 lY:i 7-:i 
1----------1--·-- ---··-----

Brick of Clay, Shale, Concretr or 
Sand Lime 2

,, 
• 

C!ay Tile, Concrete Block, Gyp-
sum Block or Poun>d Gypsum 2 

,_J,,.tal Lath anrl Gypsum or Port· 
land CPment PlastPr 

Concrete 

)-----------

--~--1~ ---2 -

--- -1--1~----
1 

Reinforcing Steel in 
R"'inforced Con- Concrete 
Crete Joists 

114 
I --------------

RPinforcing Ster:-\ in 
ReinforN'd Con- Concrete 
Crete Slabs ----- ----------

Reinforcing St~! in 
ReinforcM Gon- Gypsum 
Cr<'t ... :=:Jah!' 

-~--1~-~-

I 
Concrete shall have a coarse agg1·egate of limestone, 

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

Other materials, assemblies and thicknesses of necessary 
strength and durabilit~- for the use intended and which 
harn successfully performed under tests made by a recog-

' f, 
f 
I 
f 
f 
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nized laboratory in accordance with the requirements of 
the "Standard Specifications for Fire Tests of Building 
Construction and Materials" ( C19-33) of the American 
Society for Testing Materials, shall be accepted for specific 
ratings in addition to those prescribed in this order. 

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

:Minimum Thicknes.'I in Jnche!, 
Face to Fae"' 

V.'all Construction --- ----------
4 Ur. 3 Hr. 2 Hr. 1 Hr. 

---------
Solid Brick, Load lh•aring, l'nplastered 8 8 8 8 ------------ - ---- ---------
Solid Brick, !'."on-Load Bearin~~. Unplastered H 8 ' 4 

-·--· ------------
Solid Brick, Load Bearing, l'\astered Two Sid"9 8 8 8 8 -- ---
Solid Brick, Non-Load Bearin;r, Plast,erOO Two Sides 8 8 4 ' ---------
Hollow Clay Tile, Load Bearing, Unplastered 12 12 8 8 

4-Cell S-Cell 3-Cell 2-CeU 
------

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

Hollow Clay Tile, Load Bearing, Plastered Two Sides 12 8 8 8 
3-Cell 3-Cel! 2-Cell 2-Cell ------

Hollow Clay Tile, Non-Load Bearing, PlasterPd Tv•o 12 8 ' 3 
Sides 3-Cell 3-Cell 1-Cell I-Cell 

Concrete Block, Load Bearing, Unp\asterf'd 12 12 8 8 ---- ----
Concrete Block, Non-Load Bearing, Unplastered 12 12 6 ' ---------
Concrete Block, Load Bearing, Plastered Two Sides 12 8 8 8 ---------
Concrete Block. Non-Load B<'aring, Plast{'red Tv.o 

Sides 12 8 4 3 
----------

Solid Plain Concrete, Load Bearing ' 8 8 6 --- ---·----
Solid Plain Concrete, Non-L0:id Bearing 8 6 ' 4 ---------
Solid Reinforced Concrete, L0ad Bearing 6 s 4 4 ---------
Solid Reinforced Concrete, Kon-Load Bearing 6 s • 3 

---------
Solid GyPsum Block, Non-Load Bearing, Cnplastered 6 6 3 s ---------
Solid Gypsum Block, Non-Load Bearing, Plastered 

Two Sides 6 4 3 s ---------
Hollow G;;rsum Block, N"on-Load Bearing, t:"n-

plaster 8 8 4 • 
Hollow GyPsum Block, Non-Load Bearing. Plastered 

Two Sides. ____ .. _____ - . - - • - - - - --- - - -- . - --- - . - - 8 8 4 • ------
Solid Cement or Gypsum Plaster on t'letaJ Base, 

Non-Load Bearing --·. ·--- 2 2 
------

Hollow Partitions, Lath and plaster shall have a mini-
rnum thickness of ~~inch. Lath may b'O' of metal or 
% inch perforated grpsum. If constructed of wood • .!ltuds, thE>y shall be fire-stopped. ---- ---- ----

Other materials, assemblies and thicknesses of necessary 
strength and durability for the use intended and which 
haYe successfully performed under tests made by a recog-
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nized lauoratory in accordance with the requirements of 
the ":Otandard Specifications for .Fire Tests of Uuilding 
Construction and Materials" ( C19-33) of the American 
Society for Testing Materials, shall be accepted for specific 
ratings in addition to those prcscriued in this order. 

Thicknesses as estaulished in this order shall be construed 
as estaulishing minimum requirements for tire-resistance 
and shall not preclude the application of other requirements 
of this code where considerations of strength, durability'"' 
stability require greater thicknesses. 

Where plaster is required in this order it shall haw a 
minimum thickness of 1h inch except that for hollow parti
tions the thickness shall ue not less than % inch. Either 
Portland cement or gypsum plaster may be used. 

Order ;;106. Fire-Resistive Floor Constructfon. 
Fire-resistive floor constrnction shall be accepted for the 

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

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

2. Three-Hour Constrnction. Three-hour fire-resistive 
floor constrnction shall consist of reinforced concrete, 
gJ psun1 or solid n1asonry slabs or arches not Jess than 2~-~ 
in<.:hes in thickne:;s, or shall consist of l1olJo,,- masonry slab3 
or arches not less than ..I inches in thickness with a top 
covering of solid masonry not less than 111i inches in thick
ness, or .shall consist of steel joists or steel floor construe· 
iion protected \\·ith lire-resistive materials as tabulated in 
this order. Except in the case of steel joisted construction 
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all reinforcing. lie rods and supporting structural members 
in such floor con<\l'uttion shall be protected with not less 
than three-hour fire-resistive construction as specified in 
Order 5104. 

3. T"·o-l!cuJ" Construction. Two-hour fire-resistive floo!' 
constrnc-tion shall consist of reinfo1·ced concrete, gypsum O!' 

s()lid 1nas(Jnry slabs or arches not less than 21/~ inches jn 
thickness, or shall consist of hollow masonry slabs or arches 
not less than 3 inches in thickness '"·ith a top covering of 
not less than one inch of solid masonry, or shall consist of 
steel joists or steel floor constrnction protected with fire· 
resistiYe materials as tabulated in this order. Except in 
the case of steel joisted construction all reinforcing, tie 
rnds and supporting struc·tural members in such floor con
struction shall be protecterl with not less than two-hour fire
resistiYe constrnc:tion as specified in Order G 1 fJ l. 

,I. One-Hour Construction. One-hour fire-resistive floor 
construction shall consist of i·einforced concrete. gypsum or 
solid n1asonry slabs not less than 21/~ inches in thickness, 
or shall consist of hollow masonry slabs or arches not less 
thau 3 inches in thickness with all joints in such hollow 
unit construction thoroughly filled with cement or gypsum 
morhr. or shal! consist of steel joists or steel floor construc
tion protected \\·ith fire-rcsisth·e materials as tabulated in 
this ordrcr, or shall consist of \VOod joisted construction 'vitl1 
a double \\·ood floor on top (the sub-floor not less than "~ 
inch thick. and the total thickness of the t\\·o layers not less 
t!Jan 111~ inches thick) and with a tire-resisth·e ceiling as 
tabulated in this order, securely fastened to or suspended 
from the under side of such joists, except that the metal 
lath and plaster ceiling shall not be required belo"· the Jo\\·
L':--t floor joist oYer unusable space. 

Exc,,pt in the case of steel joisted construction, all rein-
1'0rcing, tic rnds and supporting structural members shall 
be~ protcc:tc<l \Yith not le.$S than one-hour fire-resistive con
st rtH.:tinn as specified in Order £110.1. 
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MJNl'.\1t':11 J•flOTECTIO:V FOR JUF.TAL A:VD ""OOD .JOISTS TI.\SEU OX 
Tl)J~ PF.RIODS FOR VAHIOUS JXSUl,.\Tl:VG MATJ<;RI \L~ 

Joists to be Protected Insulating :Material 
Minimum thickn<;>Ss of material in 

inches for the following fire-resistivu 
materi11.ls 

--------
4 Hr. 3 Hr. 2 Hr. I Hr. 

---------
Ccilinf pl:'otection of Metal or wire lath and gyp-

ete<i' Joi~tll, where in- sum or Portland cement 
combustible slab not pla!'lter, concrete, burned 2 1)> 1 '" less than 2),1 in. thick clay products or gypsum 
i9 placed above ------------

Gunite l)i 1 ~i '" ---------
11.letal or wire lath and gyp-

Ceiling protection of 
sum or Portland cement 
plaster. ~-'8 in. perforated 

wood joists with dou- gypsum lath, }2in.gypsum 
hie floor on top plaster, joints reinforeed ~" with 3 in. wide strips 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 V:i 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 %. inch thick, the required 
slab thickness may be reduced lf:i inch but in no case shall 
be less than 2% inches thick. 

Order 5107. Fire-Retardent Roof Coverings. 
Fire-retardent roof coverings have no time resistance 

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

Roof coverings on buildings of fire-resistiw and mill con
struction shall be not less than Class A. or equal, those on 
buildings of 01:dinary construction shall be not less than 
Class B, or equal, and those on frame buildings shall be not 
less than Class C, or equal. 

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

Note: The Underwriters· Laboratories "List of Insp(·o:;tcd Materials .. is 
obtainable from the Fire Insurance Rating Bureaus and Fire ln~urance 
Agencies. 

The Industrial Commission will approve, subject to the 
provisions of this order, any roof covering which has de
veloped the required fire-resistance in tests as specified irr 
the "Standard Specifications of Fire Tests of Building Con
struction and Materials" (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 division as provided for under the occupancy require
ments of this code. 

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

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

2. A special occupancy separation shall be of not less 
than three-hour fire-resistive construction as specified in 
Orders 5105 and 5106. All openings in walls forming such 
separation shall be protected on each side thereof by self
closing fire-resistive doors as specified in Order 5109, and 
such doors shall be kept normally closed. The total width 
of all openings in any such separating wall in any one sto1·y 
shall not exceed 25 per cent of the length of the wall in that 
story and no single opening shall have an area greater than 
120 square feet. 

All openings in floors forming this type of separation 
shall be protected by vertical enclosures extending above 
and below such openings. The walls of such vertical enclo
sures shall be of not less than two-hour fire-resistive con
struction as specified in Order 5105 and all openings there
in shall be protected on one side thereof by self-dosing one-
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hour fire-resistiw doom as specified in Order 'i109, and such 
<:oors shall i,,, kept llormally. closed. 

:t An ordinary occupancy separation sha11 be of not lc::s 
than one-hour firc-reRistiYc construction as spceificd in 
Orders ,;10:; and !,106. All openings in such separations 
shall be protected by self-closing fire-rcsisti,·e doors as spe
cified in Order G109, an<l such doors shall be kept normally 
closed. 

Order ~109. Fire-Resistive Doors. 

Fire-rcsisti\·e doors have no time resistance Tating estalJ
lished by go\·ernmental agencies. It will be the policy of the 
Industrial Commission to approYe, 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 haYing 
Yarying degrees of re8istancc, and suitable for Yarious 
locations. 

Class A doors, or equal, shall be used for all openings in 
!1 and -1 hour fire-resistive \Yal1s. Cla$S B doors, or equal, 
shall be used in opc•nings in y;alls enclosing vertical shaf\5 
whenewr firc-resisti\·e doors are required. Doors for ele
rntor shafts ,;hall be of Class B type or equal. Class C 
doors, or equal, shall be used in openings in corridor parti
tions in fire-resistiYe bnilrlings, except that wood doors of 
solid flush type, 1" '1. inches thick may be used in such build
ings which are less than RG feet in height. Class D and E 
doors, or better, shall be used in outside \Yall openings 
\Yhere rcquil·ed for fire escapes. 

Xote: The °(;!Hl•·l'\Vl'it('r>"' L~tboratori(·s "List of Tn:<p•:t.:tf'd J.[at.:•rial,.;" il' 
olitui11al>le fron1 the Fi1·<> In..;urance Hating llun·atts :trHl Firf' In~ur::i.nc•_· 

C•·n~1•!1 ni""· 

Order 5110. Fire-Hesistiye Windows. 

1. Windows shall be of a design approwd by the Indus
trial Commission for the intended use as proYided under 
occupancy classifications. The tern1 "v.-indo"-" in this order 
shall include the frnme, sash and all other parts of a com
plete assembly. ApprnYed wired glass 1.'(. inch in thickness 
shall be used for glazing. 

2. Windows shall be limited to sizes for which elfectiYe 
fire-resistanCL' has been dcn1onstratcd by actual fire test, 
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and \vhich in 110 ease exceed x.1 square feet in area and 1~ 
feet in great.est di111cnsion. Such ,,·in<lo\vs may be con1bincd 
in multiple ass"mblics when separated by appro\ed metal 
mullions, whicli shall be considered non-bearing. 

:l. Individual glass lights shall not exceed 720 square 
inches in area, anfl 5-1 inches in vertical and 48 inches ii1 
horizontal dimension. 

Not.-: Tt will 1,,, th<> polio'~· of the Tndu~trial -C<)1nn1i~·sion to npprnY•>, 
:.:;uhj,.ct to t11'" pri1vi;:inn,.: cJf tl1i;.; or<l"r, any 'l.Yindow h•·:irin~ th•• ill~'i"'''
tion 1na1lif«;.;t .,f th<: lJn•l· rwritr•r;.;' Lahorat<>l'if'»• for till' l'ituatinn ol 
inr-;tallation. 

Order 5111. Glass Block. 
1. Use. Approwd glass block may be used in non-load 

bearing panels in "·alls where ordinary glass will be per
mitted, unless specifically prohibited br occupancy require
ments of this code. 

2. Installation. Glass block panels shall not exceed 120 
square feet in unsupported area, with a maximum height of 
12 feet and a maximum \\"idth of 16 feet. The horizontal 
and Yertical nrnrtar joints between each block shall be com
posed of one part uf Portland cement, one part of lime and 
4 parts of sand, or its equi\·alent. 

All panels oYer 6 feet in width shall be supported on each 
side b:,- cha!3CS, not Jes~ than 111 ~ inches in depth, of n1etal 
or other incombustible material. 

Apprond continuous metal bond ties shall be prodded 
in each horizontal mortar joint for block of nominal 12 x 12 
inch size and in at least ewry third joint for block of 
smaller dimension. 

Provision shall be made in all panels for expansion, using 
approved expansion material not less than~~ inch thick for 
heads and lintels and not less than l/t inch thick for jambs. 

Order 5112. Heig·ht of Building. 

The height of a building is measured at the center line 
of its principal front, from the sidewalk grade (or, if 
setting back from the sidewalk, from the grade of the 
ground adjoining the building) to the highest part of the 
roof, if a ilat rnof, or to a point "'.1 of the height of the roof, 
if a gabled or hipp•ccl roof. If the grade of the Jot or adjoin
ing- sidewalk in the rear m· alongside of the building falls 
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below the grade at the front, the height shall be. measured 
at the center of the lowest side. 

Order 5113. Basement: First Floor: Number of Stories. 
A basement is a story whose floorline is below grade at 

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

Order 5114. Street: Alley: Court. 
1. A street is any public thoroughfare 30 feet or more in 

width. 

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

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

Order 5115. Standard Exit. 
Every door which serves as a required exit from a public 

passageway, stainrny or building shall be a standard exit 
door unless exempted by the occupancy requirements of 
this code. 

Note: For required exits see Orders 5406, 5510, 56,)8, 5709. 

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

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

A standard exit doorway shall not be less than 6 feet 
4 inches high by 3 feet 4 inches "·ide, except where espe-
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cially provided under occupancy classifications and in Order 
5120. Where double doors are provided with or without 
mullions, the width of each single door may be reduced to 
2 feet 6 inches. 

In every building which is used at night, a red exit light 
shall be placed over every emergency exit door and also 
over every exit door where other doors or openings may 
cause confusion. 

Doors, windows or other openings which are not exits 
but which give the appearance of exits shall be effectively 
guarded. 

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

of steps and the necessary platforms connecting them to 
form a continuous passage from one level to another within 
a building or structure. 

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

:Xote: If other stair'\\•ays are provided in addition to those required 
by this code, such nrlditional stair,\•ays need not conform to the '9..-idth 
n·quirernents of this code. 

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

Stairways \\·hich are more than 8 feet wide shall be 
divided by center rails into \ddths not more than 8 feet 
nor less than 3 feet 8 inches. Rails shall be not less than 
2 feet 6 inches vertically above the nose of treads or 3 feet 
6 inches abo,·e the platform. Railings on open sides of 
stairwa,•s and plRtfonns shall be provided with an inter-
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mediate member at mid-height, or with vertical members 
having a maximum spacing of 11 inches; or its equivalent 
in safety. 

Stairways on the outside of buildings and an integral 
part thereof, having more than 3 risers shall haw a hand
rail at each side, and if the stairway is more than GO feet 
wide, one or more intermediate handrails shall be pro,·ided. 

4. Risers and Treads. All stairways and steps required 
as exits by this code shall have a uniform rise of not more 
than 7°:1. inches and a uniform tread of not Jess than 91/i 
inches, measuring from tread to tread, and from riser to 
riser. X o winders shall be used. There shall not be more 
than 18, nor Jess than ;3 risers between platforms or between 
floor and platform and not more than 22 risers from floor 
to floor with no platform. 

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

For stainrnys to elevated walks, platforms and rtm\\·ays 
in places of employment see Order 15 of the General Orders 
en Safety issued by the Industrial Commission. 

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

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

which is entirely cut off from the building and which is 
reached by means of open balconies or platforms. The stair
ways, landings, platforms and balconies shall be of incom
bustible material throughout. The enclosing walls shall be 
of not Jess than four-hour fire-resistiYe constrnction as spe
cified in Order 5106, and the floors and ceilings of not less 
than two-hour fire-resistive construction as specified in 
0 rder r, 106. 

The doors leading from the huiklings to the balconies and 
from the balconies to the stairwa>·s shall be fire-rcsiotivc 
doors as spccificcl in Order 510:., and all openings \\·ithin 

! 
I 
; 
f 

t 
'· 

' t 
' ' f 
f 

f 
f 
' f 
I; 
t 

f 
r 
i 
! 
i 

! 
I 
! 
f 

~-

DEFINITIONS AND STANDARDS. CHAPTER :l 

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

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

Order 5118. Interior Enclosed Stairway. 

An interior enclosed stairway shall be completely enclosed 
with walls of not less than two-hour fire-resistive construc
tion as specified in Order 5105, 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 enclosure shall include at each floor Je,·e! a portion 
of such floor which will be at least as "·ide as the stairway; 
and such enclosure shall also include the passageway of the 
first floor level (if any) leading from the stairway to an 
outside door, so as to afford uninterrupted passage from 
the uppermost floor to such outside door "·ithout leaving 
the enclosure. 

If windows arc placed in any such enclosure they shall b0 
fixed fire-resistive windo\\·s as specified in Order 5110, ex
cept in outside walls. 

Order 5119. Horizontal Exit. 
1. A horizontal exit shall consist of one or more open

ings through or around an exterior "·all or occupancy 
separation, or of one or more bridges or balconies connect
ing two buildings or parts of buildings entirely separated 
by occupancy separations as described in Order 5108. 

2. Openings used in connection with horizontal exits 
shall be protected by fire-resisth-e doors as specified in 
Order 5109. If S\vinging doors are installed in pairs, they 
shall be arranged to s\\·ing in opposite directions; with 
direction of traYcl indicated b>· signs, except that where the 
travel is in one direction only, both doors shall swing in 
that direction. Such doors sha!J be kept continuously un
locked whene,·er the building is occupied and be normally 
closed or be self-closing nnd equipped with fusible links. 

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

' E· 

' 
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4. 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 windows as 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 
the balcony or bridge. 

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

Order 5120. Fire Escapes. 
1. Location. Every fire escape shall he so located as to 

lead directly to a street, alley, or open court connected with 
a street. 

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

2. Exits to Fire Escapes.· Every fire escape shall he ac
cessible from a public passageway or shall be directly ac
cessible from each occupied room. Exits to fire escapes 
shall be standard exit doors as specified in Order Slli\, 
except that doors to "A" fire escapes may be not less than 
2 feet 6 inches wide. 

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

No other material than wrought 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 14 inch thick shall be used in the construction of 
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any fire escape, except for separators, ornaments, struc
tural shapes over 3 inches and rigidly built up treads and 
platforms of approved design. In the fabrication of a fire 
escape. all connections or joints shall be made by riveting 
boltmg or welding in an approved manner. All bolts or riv~ 
ets •. except for ornamental work, shall be not less than 
% mch 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 between stringers, measuring at 
th~ narrowest pomt. Each platform shall extend at least 
4 .1~ches be_yond the jambs of exit opening. The above 
nummum widths and lengths shall be increased, wherever 
nece~sary, so that no exit ~oor or window will, when open, 
block any part of the required width of the fire escape. 

Every platform shall consist of either 
(1) Flat bars on edge, not less than~ x lcj, inch; but not 

less than ll,4 x 14 inch where bolts and separators are used; 
bars shall not be more than ll,4 inches center to center. 

(2) 112 inch ~r _% inch square bars "·ith sharp edge up, 
not more than 11, 2 mches center to center. 

(3) '%inch round bars, not morn than lV;> inches cen-
ter to center. -

Platform and treads may be solid if covered by a roof. 
. The platform frame shall c?nsist of not less than 2 x % 
mch flat bars on edge or eqmvalent, provided the brackets 
are not more than 4 feet apart. If brackets are more than 
4 feet. apart, the frame shall be correspondingly stronger 
and stiffer. Every platform wider than 30 inches, if made 
of square or round bars, shall have a third frame bar 
through the center; if made of flat bars, the platform shall 
have separators and bolts through the center. Frame bars 
shall not project more than 14 inch above platform bars 
except around the outside of platfo1m. ' 
T~ere shall be a platform at each story above the first 

. and mtern:ediate platforms if floors are more than 18 feet 
apart vertically. 
. Platforms shall not be more than 8 inch es below the door 

slll. 
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5. Brackets. Brackets for a 28 inch or 30 inch platform, 
when spaced not more than 4 feet apart, shall be made of 
not less than 7;i1 inch square bars or 11,i x 11/i x 1/i inch 
angles; such bars or angles shall he larger if the platform 
is wider or if the brackets are farther apart. Each bracket 
shall be fastened at the top to the wall by a through bolt 
(at least '.Iii inch diameter), nut, and washer (at least 4 inch 
diameter). The slope of the. lo'' er bracket bar shall be not 
less than 30 degrees with the horizontal. The lower bar shall 
have a ,vasher or .shoulder to giYe sufficient bearing against 

the wall. 
The strength of the wall to which brackets are to be 

attached shall be carefully considered in determining the 
spacing, shape and inside connection of brackets, so that 
under full load the wall will not he unduly strained. Where 
it is necessan· to install brackets adjacent to wall openings 
they shall b~ located at a suitable distance therefrom, or 
the wall shall be properly reinforced. 

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

Each stairwm· of a "B" fire escitpe shall be at least 3 feet 
.1 inches \vide J;et,veen stringers; such stair\vay shall have 
a uniforn1 rise of not more than 8 inches, and a uniform 
run of not less than 9 inches. 

Xote: The ri,.:e i,; the Y•.·1·ticn.l di.<::t:u1c"' frorn tll•' e:xtren1f' ('dgf' o[ any 
stc·p to th·~ cuJTL'$POJH.ling, :xtr•·!llC' i..'df;"•~ of th·· next ;;t1·p. Th" rnn i.~ the 
horizontal tli::t;111cc bct,V•'•'11 th" :'atnc point:::. 

Stairway stringers slrnll consist of either 

(1) A 5 inch channel or larger. 
(2) Two angles 2 x 2 x 1/1, inch nr larger. 
(3) Two flat bars 2 x % inch or larger. 
( 4) One flat bar 6 x 11 '.~ inch or larger. 

If two angles or two flat bars are used, they shall be 
properly tied togetlwr b,- lattice bars, wrtical as well as 
horizontal. Jf flat bars are used, e,·ery stairway of more 
than 10 risers shall haYe lateral bracing. The connection 
of stringers to platform, at top and hottom, shall be at least 
equal in strength to the stringers and shall safely carry 

DEFINITIONS AND STANDARDS. CHAPTER :"\ 

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

Treads shall consist of either flat or square bars, (not 
round), of the size and spacing specified for platforms. 
An "A" trearl shall consist of at least six square bars, or 
seven flat bars. A "B" tread shall consist of at least sewn 
square bars, or eight flat bars. A "B" tread made of flat 
bars shall have separators and bolt through the center. A 
"I~" 1.read n1ade of square bars shall be trussed. 

Treads arnl platforms ma;· be solid if coYered by a roof. 

7. Balanced Stairway. All "B" fire escapes, and all fire 
escapes on schools, theaters, and assembly halls, either shall 
reach to the ground or shall have a balanced stairway reach
ing to the ground. "A"' fire escapes which are not on 
schools, theaters, or assembly halls. may terminate in a 
platform at least 3 feet long, located not more than 10 feet 
above the ground. 

Every balal!cetl stairn·a;· shall conform to the require
ments for other stair\vay.s except that the stringer~ and top 
rail may be lighter if they are properly trussed. The coun
terbalancing device shall be attached to both sides of the 
stairway equally, or a special attachment shall be used to 
prevent \varping or t'visting. 1'he counterbalancing de\·ice 
shall operate gradually and easily as the live load is ap
plied. Cable counterweights are not permitted. 

Treads for "A" balanced stairways may be made as fol
lows: two 1 \,4 x 1 ~ ~ x t,4 inch angles at front and back; 
two n:, x 1/1. inch bars between, lying flatwise; one inch 
space between bars. Treads for ''B" balanced stairways may 
be made as follows: two 1 ~ ~ x 1 li! x t,J inch angles at front 
and back; two 11 ~ x %, inch bars between, lying f!atwise; 
one inch space between bars. All such treads shall be 
strongly fastened together with cross bars not more than 
U inches apart. 

8. Itailings. Railings shall be provided on all open sides 
of platforms and stairways. and on both sides of balanced 
stairwa;·s. 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 floor 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 1112 x 1,4. inch angles or tees, or 
1%, inch pipe; top rail not less than 11,4. x 11,4. x 1,4. inch 
angle or equivalent; center rail not Jess than 11,4. x ·f. flat 
bar or equivalent. All connections shall be such as to make 
the railing stiff; two bolts ( Ys inch or larger) shall be used 
at the foot of each post whcreYer possible, or at least one 
112 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 
with a diagonal brace extending at least 3 feet horizontally 
and 3 feet vertically. 

All outside railings which are more than 60 feet above 
grade shall be at least 6 feet high, measuring vertically from 
floor of pla tfo1m or from nose of step. Such railings shall 
be of special design approved by the Industrial Commission, 
having not less than four longitudinal rails, and vertical lat
tice bars not more than 8 inches apart, and proper stiffening 
braces or brackets. 

9. Ladder to Roof. Every fire escape which extends· 
higher than the second floor shall be provided with a ladder 
leading from the upper platform to the roof, unless the fire 
escape stairway leads to the roof. The ladder shall have 
stringers not less than 11/i, inch pipe, or not less than 2 x % 
inch flat bars, at least 17 inches apart in the clear. The 
rungs shall be not less than % inch square or % inch 
round bars, 14 inches center to center. The stringers shall 
be securely tied together at inter\"als no greater than every 
fifth rung. The stringers of each ladder shall extend not less 
than 4 feet above the roof coping and return to within 2 
feet of the roof, with the top rung of the ladder level with 
the coping. 

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

Order 5121. Standpipes. 

1. Standpipe systems are designed for two classes of 
service: (a) for use by fire departments or others trained in 
handling heavy streams from 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. Required standpipes shall be installed as 
construction progresses, to make them available to the fire 
department in the topmost floor constructed. 

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

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

(d) No required standpipe shall be less than 4 inches 
in diameter, and not less than 6 inches in diameter for 
buildings exceeding 75 feet in height. Material shall be steel 
or wrought iron pipe with approved fittings, designed for a 
working pressure of 100 pounds in e'cess of the static pres
sure due to elevation. An appro\·ed 21;2 inch hose valve shall 
be located at each story, not over 5 feet above the floor 
level. An approved pressure reducing device shall be in-
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stalled at hose valves where the pressure would otherwise 
he in excess of 50 pounds. 

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

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

(g) Automatic water supplies will not ordinarily he 
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. \Yhen required, they 
shall be designed to provide not less than 40 pounds flowing 
pressure at the top outlet, with volume for two fire streams. 
Any of the following supplies will be acceptable: 

1. Connection to city water works system when pro
Yirling required minimum ,·olume and pressure. 

2. Gra,·ity tank of not less than 3500 gallons capac
it)·, elevated 50 feet ahove the top story. 

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

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

(h) An automatic water supply from· an approved fire 
pump shall be provided in buildings over 150 feet high, or 
in huildings over 10,000 square feet in area per floor and 
requiring a standpipe. The capacity of the pump shall he 
not less than 500 gallons per minute for a 4 inch standpipe, 
7~0 gallons per minute for two interconnected 4 inch or 
single 6 inch standpipes, and 1000 gallons per minute for 
1arger syslen1s. 

:j. First Aid f:tandpipes. 
(a) Shall he 111·0,·i<le<l as required in Orders 5114, 5533, 

57~1 of this code. 
(IJ) Standpipes shall he sufficient in number so that any 

parl pf cYcry flopr area can be reached \Yithin 20 feet br a 
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nozzle attached to not more than 75 feet of hose connected 
to a standpipe. 

Xot(": :::-tn.ndpipe outl<>ts should Ue J1>eated in O•'<..:lll'i,.rJ ar• a;.:. an<! 
usu~dly at illt••rior <:<>lumn~ in large area huildingi::. _\l<y]ums :incl pla('»S 
of d•,t•·nti<•n n1:1y r•·•iuir•• sp~·~ial arrang«J!l+'Jlt~. It shoul<l h<· Jo<>:-;;;i!,l•· in 
all C'nws tn dir•·('.t the ;.;tre;im into all in1portant c·neln."ur<·l-( >=uch '1.S 
<·lo>i•·t:-:, ,.,,.. 

(c) No required standpipe shall be less than 2 inches 
in diameter, and not less than 21/2 inches in diameter for 
buildings 5 stories or more in height. l\Iaterial shall be 
wrought iron or steel and pipe and fittings shall be of suit
able weight for the pressure used. An approved 11/~ inch 
hose valve shall be located in each story, not more than 5 
feet above the floor level; valves of the gate type shall be 
equipped with a suitable open drip connection. An approved 
pressure-reducing device shall be installed at hose valves 
where pressure would otherwise be over 50 pounds. 

(d) Not more than 75 feet of hose shall be attached 
to each outlet. Hose shall be of unlined linen construction, 
ll'2 inches in diameter, with a 1/2 inch nozzle attached, and 
shall be located in approved cabinets or racks. 

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

~-ott•: V:ttn. on the de.sign of r<tandpipe i-;;r<te1ns <::ln he found in thr· 
~tandar,ls of the National l3oari.l of Fire l,'rHh•r,\·rit•·n< fnr th•_' Jnsta.Iln
tinn nf ~tandJiiJJe nnd Hose SystP1ns. Th•' Indu~t rl:ll C•nnr11i~sion ,\·ill 
or<.lin·1dly a11p1·nve :t:l:).' installll.tion "·hi. h is approv+:d by the Undf'r
\\Tit•·l".". 

Order :;122. Fire Extinguishers. 

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

Extinguishel"S shall be conspicuously located where they 
will always be readily accessible and so distributed as to be 
immediately available in event of fire. They shall be hung 
on hangers or set on brackets or shelves so that the top of 
the extinguisher is not more than I) feet above the floor. 

:SofC"": Th•_·. ln(lustrial Conunir<r<inn "·ill onlinarily :ipproyp :i.ny ('Xtln
gnish»r \\"hkh hear.-.: th~ Und•·r\,·1·it('J"l' 0 lal ... J :i.nrl "·llieh i!< of th.-• i-ir.>', 
111\<J suilabh·. for tll\• hnzard f•'r \VhiL'h it ii' intP111lP11. C'on:<nlt t!1.-. Jnclus
tr·ial Cn1:11nissio11 for lists of :i.ppro\"("<l <'Xtini;ui~ht'l"S. 

t 
' ' . I ,- .• 
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Order 5123. Automatic Sprinklers. 
1. Required automatic sprinkler systems shall be de

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

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

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

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

5. Every sprinkler system shall have a suitable audible 
alarm and an appro\·ed siamese connection marked "To 
Automatic Sprinklers", and otherwise conforming to 
Order 5121-2 (e). 

Note: Tt "·ill bP th(' TH'licy of the Industrial Comn1ission to approve 
<'quipment co11fonning to Standardi; Of the z.;'ationa\ Board of Fire 
Underwriters for Sprinkler Equipments, also n1aterials and devices cur
l'•'ntly listed l1y t!H; CndP-1'\Yriters· Laboratorit·s. The Con1mission re
serves thD right to or<l\'r il i;prinkl<>r !")"Stern in any building, regardlei:;s 
of height or number of persons, if the occupancy i;o: '-'-"P<.:'Cially hazardous. 

I 
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Chapter 4 

GENERAL REQUIREMENTS 

Order 5200. Design and Supervision. 

43 

Every new building containing more than 50,000 cubic 
feet of usable space, or addition to a building which bv 
reason of such addition results in a building containing ove.T 
50,000 cubic feet of usable space, or structural alteration to 
a building containing over 50,000 cubic feet of usable space 
shall he designed b,· an architect or engineer in accordance 
with the pro,·isions of this code; and shall be constructed 
under the supen·ision of an architect or engineer who shall 
be responsilJl~ for its erection in accordance with the plans 
~nd spec1ficat10ns of the designer. No change from the orig
mal plans and specifications shall be made except with the 
knowledge and consent of the designer, and as provided in 
Order 5010 •)f this code. 

No O\~·ner shall construct or alter any building, or portion 
of a bmldmg. or permit any building to be constructed or 
altered, except in accordance with the provisions of this· 
section. 

Order 5201. Hekht and Class of Construction. 
All build'r:;:-s 1:igher than i5 feet above the adjacent grade 

shall be of f.!·2-resistive constn1ction. 

Buildings ·.•: r:ill construction shall not exceed a height 
of 75 feet i:· "·!:'ch heigh: there shall not be more than 7 
stor_1es; pr~r,.-:,_~,,~~- that t}:e heigl1t of a building erected on 
s~opmg grc•::::d ,,._,,,. be no:.: to exceed 75 feet plus a vertical 
distance eq·.::;! :., the wnical change in slope along the 
le~gth of ar.y s;c:2 of such h1ilding, but in no case shall such 
height exce,· .. : ;S:; feet al:><)Ye the adjacent finished ground 
level. To\Vt.'-:·~. (•:~·.er thar: :anks. spires and steeples erected 
as a part c< :':,· bnildi~.:: and not used for hab;tation or 
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storage may extend not to exceed 20 feet above such height 
limit. 

Buildings of ordinary construction shall not exceed a 
height of GO feet in which height there shall be not more 
than 4 stories; provic!Pd, that the height of a building 
erected on sloping ground may be r;o feet plus a vertic~l 
distance equal to the wrlical change in slope along and m 
the length of any side of such building, but in no case shall 
such height exceed GO feet above the adjacent finished 
ground leYel. Tower><, other than tan ks, spires and steeples 
not exceeding 20 per eent of the roof area, erected as a part 
of such building and not used for habitation or storage may 
extend not to excee<l J!) feet above such height limit. 

Buildino-s of frame eonstruction shall not exceed a height 
of 35 feet in which height there shall be not more than 2 
stories, except as 1n·o,·ided in Order "701; provided, that 
the height of a buil<ling erected on sloping ground may be 
35 feet plus a vertical distance equal to the vertical change 
in slope along the length of any side of such building, but 
in no case shall such height exceed 40 feet above the adja
cent finished ground lt'\·el. Spires, to" .. ·crs, other than tank~. 
or steeples not excc'L'ding 20 per cent of the l"O'>f area, 
erected as a part of sut'h building and not used for habita
tion or storage may <':<lend not to exeecd 20 feet above such 
height limit. 

In even- buildino- nwre than 4 stories in height, all doors. 
windows ~nd othe~ Clpcnings in outside walls shall be pro
tected with fire-resbtive doors or shutters as specified in 
Order 5109 or fire-n'sistive windows as specified in Order 
5110, unless such opt.'tdngs are on .streets or on alleys 01· 

outer courts 20 feet ,,r more in width. 
Xott•: :-:l'(~ Chapf('r 3~:;.~\;\ pf th·~ \\'isron:<in ~t;itut•·.-= f•>r :-:t:1tnl•· l:iw 

re;:;-ul,ltiii;.: h••i,;ht of J,1:iJ,~1n~~s U11·"11ghn11t th,. >'t~llP ,,f \\-i1<•· .. nf<in. 

Order :l202. '':incl<nr~. 

Every roo1n in '"hil·h otH' or n1orl' person:-; liYe, sleev, or 
are employed. (except ~tornge roon1s or other i·ooms \vhere 
the nature of the ocl'UJ'ancy will not permit) shall be lighted 
b\· a \Vindo\v or v.rind,)\v..; opening <lirt'ct]y upon a street or 
aile;", or upon a c0urt (as defined in Order 520.J) on the 
same lot with the hi!ilding-. The windows shall he so con-

I ,. 
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structed and distributed as to afford prnper light and venti
lation. Every building more than ~O feet deep (measuring 
at right angles to the windows) shall have windows on at 
least two sides. 

l·~:.:et•t•tion: Th~' 1•r•)Yi:<ions of thi1'1 order niay be wniY•'•l for factory, 
ofliee nr n1ercantilt> bt1ilding:; if p1·ovi:;i(}n::: ar" mndc f<)r pn>p<·r Rrtifir:i;•\ 
Jig"hting. and if Y"ntilation is proYi<lf'd in accordancf' ·with thl' prPvi,,inn::; 
of the H1,ating, Yl'ntilation and Air Conclitioning Co<l<:>. 

Order 5203. Window Cleaners, 
Windows in public buildings and places of employment 

which cannot be cleaned from within, the tops of which arc 
more than 20 feet aboYe the ground floor, flat roof, balcon;.· 
or permanent platform shall be equipped with approwd 
means to protect the window cleaners; such means shall 
consist of, 

1. A safety belt for each window cleaner, which belt shall 
be fastened at each end to a permanent dc,·ice that shali 
be firmly attached to the "·indow frame, or to the building 
vroper; or 

2. A substantial portable platform that is projected 
through the window or supported from the ground, floor. 
roof or platform level, for the "·indow cleaner to stand 
upon, and thnt is equipped with an approYed handrail and 
toeboard; or 

3. A substantial swinging scaffold equipped with stand
ard handrails. toe boards and life line; or 

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

5. Other equally efficient devices. 

Order :\20-1. Definitions of Courts. 
1. By imwr court is meant an open au· shaft or comt 

SlllTOllllflecl on all sides by walls. 
2. By inner lot line court is meant a court bounded oa 

one side and hotll'encls b;· \\"a 1Is and on the remaining side 
by a lot lint'. 

3. B;· cut<'r court is meant a court bounded on three 
sides with \\·alls and on the remaining side b;· a street, alley 
or other open space not less than 15 feet wide. 

4. B;· onl<'r lot line court is meant a court with one >'irle 
on a lot line ~1nrl oprning to a street or opPn space not Jes~.:; 

than 15 feet wide. 
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Order 5205. Size of Courts. 

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

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

Outer courts bet\\"een "·ings or parts of the same build
ing, or between different buildings on the same. lot, shall be 
not less than 6 feet wide for a court 2 stories or less in 
height and 40 feet or less in length. For each additional 
story in height, the width of such court shall be increased 
one foot, .and for each additional 10 feet or fraction thereof 
in length, the "·idth of such court shall be further increased 
one foot. 

\Vhere outer courts or outer lot line courts open at each 
end to a street or other open space not less than 15 feet 
wide, the abow lengths may be doubled. 

Inner Jot line courts one story high shall be not Jess than 
4 feet wide and not less than -!O square feet in area. Inner 
lot line courts h,·o stOJ'ies high shall be not less than 6 feet 
wide and not less than 60 square feet in area. For eYery 
additional star:-· ewry such inner lot line court shall be in
creased by at least one lineal foot in its length and one 
lineal foot in its width. 

Inner courts shall be not less than 10 feet in width nor 
less than 150 square feet in area for courts two stories 01· 

less in height; and for e\·e1-y additional story eYery such 
inner court shall be increased IJ,· at least one lineal foot in 
its length and one lineal foot in its width. 

Courts shall not be cowrecl b\· a roof or skylight but the 
entire required area shall be open and unobstructed from 
the bottom thereof to the sk\-. No lire e'cape or stair"·av 
shall be constructed in any court unless the court be e;.
larged proportionate!\'. 

I 
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Walls of inner courts whose least horizontal dimension 
is less than one-fourth the height, shall be faced with mate
rial with a permanent white surface or shall be painted 
white at least e'·ery two years. 

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

Order :\206. Yentilation of Courts. 

At the bottom of eYery shaft or inner court there shall 
be sulikient access to such shaft or court to enable it to be 
proper\\· cleanecl out. EYery inner court which is required 
under Order ,)202 and which is more than one story in 
height shall haYe an intake for fresh air, leading from the 
street or other open space. The area of such intake in 
square feet shall equal at least .002 of the number of cubic 
feet contained in said court, but such area need not be more 
than 5•:• square feet. EYery intake shall be of not less than 
two-hc'!Jr fire-rcsistiYe construction and unless said intake 
is used as a passage\\·ay for persons, there shall be no open
ings ir::o the same other than the inlet and outlet. 

Order 3210. Chimneys. 

1. T;1e \\"alls of all chimneys shall be built of brick or 
other apprcwed fire-resistiYe material, except that a metal 
smoke stack may he 1wo,·idecl as specified in Order 5211. 
No cLmney shall rc;;t upon a flooring of wood, nor shall 
any W.'c'cl be built imo. or in contact with any chimney. The 
found,;tion ,,f cwr,- chimney, flue, or stack shall be designed 
and b'.:ilt in ccmforn1ity with the requirements for founda
tions :,,r building;. In no case shall a chimney be corbeled 
out m:re tl:an S illc-hes from the wall, and in every case the 
corbe::01g shull ccn;ist of at least 5 courses of brick. Chim
neys ;'.iall extc'lho :it ieast 3 feet above flat roofs and not 
less t'·.;m 2 lc'c'l ""'''-'"the ridge of gable and hip roofs, and 
lime-<:·,·men: or l'c'ment m01tar shall be used in the laying 
of ch~::111ey n1:1.sc1!:ry aboYe tl1e roof line. 

2. o:w'l;.· ma;c':ll';· chimney shall haw walls at least 8 
incht'~ 111 .$1.•1id t!::l·l--:ness, exeept that in a chimney '':ith a 
flue r:.-•t Ia'!.·g·:-r t~:~111 ~GO square incl1es '"here a fire clay or 
other rnit'1c'lc' n':·:·actory clay flue lining is used for the fuH 
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height of the chimney the walls shall not be less than 1 
inches in solid thickness. No smoke flue shall have a cmss 
sectional area less than M square inches, except that flue 
linings 7 inches by 7 inches inside, or 8 inches in diameter 
inside, may be used. 

3. All lluc linings shall be adapted to withstand reason
ably high temperatures and flue gases an<l shall have a 
softening point not lower than 2,000 degrees Fahrenheit. 
Flue linings shall be not less than 'Vs inch in thickness and 
shall be built in as the outer walls of the chimney are con
structed. Flue linings shall start from a point not Jess than 
8 inches below the bottom of the smoke pipe intakes and 
shall be continuous to a point not Jess than 4 inches above 
the enclosing walls. Flue linings for gas or fuel oil appa
ratus shall be of salt glazed fire clay equipped with bell and 
spigot joints, or of other approved material. 

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

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

Square Chimneys ------------------------- 30 
Polygonal Chimneys ---------------------- 25 
Round Chimneys ------------------------- 20 

Order 5211. Metal Smokestacks. 
Steel or iron smokestacks may be used in place of 

masonry chimneys specified in Order :'i210, in which case 
the thickness of the metal shall be not less than .~, inch for 
heights up to cJO feet and 1,4 inch for greater heights. Such 
stacks when used for manufacturing, for high pressure 
boilers, furnaces or other similar heating or manufacturing 
appliances shall lie lined "·ith fire !Jrick for a distance of 
not less than 25 feet from the place where the smoke pipe 
enters an<l shall be protected on the outside up to and 
through the roof of the builcling with R inches of masonry, 
or a metal shield "·hich provides an R inch ventilated air 
space bet\\·een such shiPld an<l the stack. All stacks shall 

.-. ..-'---
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be properly guyed when the height of the stack exceeds lG 
times its least diameter. 

Ex<·r1•tion: l'uhli« utility or inclustrial JHlwtr plants ure ex<>mptcU 
fr um !h•· 11rnt;·cti<>n l'<'(lUin·mPnts of this paragraph if th('Y ii.re of fire
r1·sistive c:onstru<..:li•1n. 

Smokestacks under 30 feet in height may be constructed 
of not less than No. 10 U.S. Gauge steel, with either welded. 
m· riveted joints, and may be mounted directly upon 
masonry chimneys or foundations or upon industrial heat
ing or power boilers provided all of which are designed to 
support the stack load. A clearance of not Jess than 6 inches 
shall be maintained at all times around such smokestack 
and any inflammable material within 12 inches of such 
smokestack shall be protected by 1,4 inch of asbestos cov
ered by sheet metal. 

Order 5212. Smoke Pipes. 
N 0 smoke pipe or breeching serving boilers, furnaces or 

other similar heating appliances shall pass through any 
floor, outside window or door, nor through any combustible 
roof or combustible outside wall, nor through any closet, 
attic or similarly concealed space. 

\Vhere necessary to pass through any partition of non
fire-resistive construction, every smoke pipe shall be en
cased with incombustible material at least 4 inches thick 
or with a double safety thimble made of two concentric 
rings of sheet metal with at least one inch open air space 
between and with the outer ring covered ,,-ith at least % 
inch asbestos. 

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

Order 5213. Stearn 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 wood\\·01-k. Every such steam or hot water pipe 
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passing through a combustible floor, ceiling or partition, 
shall be protected by a metal tube one inch larger in 
diameter than the pipe and shall be provided with a metal 
cap. All wooden boxes or casings enclosing steam or hot 
water pipes, or wooden covers to recesses in walls in which 
steam pipes are placed, shall be lined with metal. 

Order 5214. Ducts. 
Every warm air, fresh air and vent duct contained in or 

passing through a combustible partition or floor shall be 
placed inside another duct arranged to maintain a 14 inch 
air space between the two ducts, or shall be securely cov
ered with 1,4 inch corrugated asbestos. The bend at the 
bottom of the vertical duct shall be kept at least 2 inches 
from any woodwork. 

E.'l:eeptlon: Asbestos paper weighin~ not less than 12 pounds per 
square may be used as covering on forced air installations. 

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

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

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

Exf.'eptlon: Asbestos paper weighing not less than 12 pounds per 
square n1ay be used as covering on forced air installations. 

Order 5216. Floor Protection. 
All stows and ranges used for cooking, heating or laun

dry purposes using solid or liquid fuel, and which are more 
than 16 square feet in horizontal area or which have a 
flame at the bottom shall be placed on a fire-resistive floor 
projecting at least 2 feet on each side. If such floor rests 
on or is in contact with any combustible material, then the 
fire-resistive floor layer shall be at least 5 inches thick and 
shall be hollow, with air 'pac0s running horizontally 
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through the same. The air spaces shall be open at both 
ends and shall be so placed that air can circulate th rough 
them; the horizontal area of the air spaces shall equal at 
least one-half the horizontal area of the slab. 

The air spaces may be secured by using hollow tile placed 
end to end, or by imbedding wrought or sheet iron pipes 
in a layer of concrete. The air spaces should parallel the 
short dimension of the slab. 

If the stove or range is raised at least 6 inches above the 
floor and such air space is not enclosed, then the fire
resistant floor layer may be reduced to not less than 2 inch 
solid thickness, without air spaces, provided it is covered 
with sheet metal. 

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

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

~otl": The nboYe dimension of 6 inchC'i:: may be reduced to 3~6 Inches 
if the bottom is suitil bly protected_-.,vith a metal shield. 

Order 5217. Wall and Ceiling Protection. 
All stoves and ranges used for cooking or laundry pur

poses and all domestic hot water heaters shall be placed at 
least 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 14 inch asbestos board cowred with sheet metal, or 
with an equivalent protection. 

The above distances may be reduced one-half in the case 
of stoves and ranges less than 16 square feet in area, and 
also in the case of gas ranges of greater area if proper insu
lation is incorporated in the hack of the range. 
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Order ;)218. Gas Vents. 
All gas ranges, except those for domestic use, hot water 

heaters, and other gas fired equipment shall be provided 
with wnt pipes conforming to the requirements for smoke 
pipes as specified in Order 5212. 

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

is available, except in private apartments. 
2. Gas and oil lamps shall be placed at least 6 feet above 

the floor level, at least 6 inches from any combustible par
tition or wall. and at least 2 feet (measured from top of 
flame) below any combustible ceiling unless properly pro
tected by a metal shield with at least 2 inches of air space 
above. Swinging brackets shall be provided with a guard or 
stop so that the light cannot come nearer to the partition 
or wall than one foot. In aisles and public passageways, 
every such light shall be protected by an incombustible 
guard unless the light is at least 7 feet above the floor. Gas 
and oil lights shall be kept at least 2 feet from any drape 
or , .. ~indo'v curtain. 

3. Every iras supply main shall have a sen·ice cock out
side of the building. so placed and maintained that it can 
be shut off at any time "·ithout entering the building. 

Order ;)220. Electrical Work. 
All electrical "·nrk shall eonform to the "'isconsin State 

Electrical Code. comprising Orders 1000-1-199, inclusiw, of 
the Industrial Commission. 

Order 5221. J,ocation and ~Iaintenance of Exits. 
Ewry exit mentioned in Onlers 011.l to ,)J 19, inclusive, 

shall lead to a street, allc>· or open court connr.·ctcd "·ith a 
street. All such exits and all passage"·a,·s leadinir to anr.l 
from the same, slwll J,e kept in good repair anrl tmob
structed at all times. 

t 
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GENERAL SANITATION REQUIREMENTS 

Order 52:;0. Toilet Rooms Required. 
E,·ery place of employment and public building shall haw 

adequate toilet rooms as provided in the occupancy classi
fications of this code, completely enclosed and so arranged 
as to insure privacy. 

Order 5251. Toilet Rooms for the Two Sexes. 
Where the two sexes are accommodated, separate toilet 

rooms shall be pl">vided except 
(1) In apartment houses; 
(2) If approved in writing by the Industrial Commis

sion or the State Board of Health, or their authorized 
agents, in buildings accommodating not more than 5 per
sons of both sexes, provided the door of such toilet room is 
kept locked and the key is kept in a place· accessible to all 
such persons. But whenever the number of such persons 
shall exceed .5, separate toilet rooms shall be provided. 

Entrances to toilet rooms for the t"·o sexes shall be prop
erly separated, by screens or othendse, and shall. wherever 
possible, be at least 20 feet apart. 

Order 5252. Sex Designated. 
\Vhere,·er women are employed or accommodated, each 

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

Order 52~3. Location, Light and Yentilation. 
Ewry toilet or bathroom shall be so located as to open 

to outside light and air, by windo,vs or sk,-lights opening 
directly upon a street, alley 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 room shall have a movable window or ventilator 
opening on any elevator shaft, or on any court which con
tains windows of sleeping or Jiving rooms above. 

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

N"ote: The size of gravity vent ducts, if surinounted '"·ith eff.('<'tiv~ 

i<iphon type hoods, may be determined a10 follo\v10; "\1 ~0 2 = nC't cro!'IS 

sectional area of vent duct in square feet. \Vher(' A = floor ar(·a ln th(' 
toilet room In square feet. 

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

Number oflixtures Diameter round pipe duct 
One or two------------------------ 6 inches 
Three or four --------------------- 8 inches 
Five or six ------------------------ 9 inches 
Seven -------------------- -------- 10 inches 
Eight to ten ----------------------- 12 inches 

Order 525.t. Location Without Outside Windows; When 
Permitted. 

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

Order 5255. Artificial Light. 
Every toilet room, except in connection with private 

rooms or apartments, shall be artificially lighted during 
the entire period that the building is O<·cupied, wherever 
and whenever adequate natural light is not available, so 
that all parts of the room, especially the toilet compart
ments shall be provided with artificial lig-ht intensity of not 
less than 2.;) foot candles at the flc1or k"''I. 

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

floor area with a minimum "·idth of :\ feet, and at least 

I .. 
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100 cubic feet of air space for each water-doset and each 
urinal in addition to the space required for lavatories if 
installed within the toilet room. 

Order 5257. Floor and Base. 
Every toilet room, except those installed and used only 

in connection with private apartments, shall have the entire 
floor and the side walls to a height of not less than 6 inches 
made waterproof with ceramic tile, terrazzo, painted con
crete, marble, slate, monolithic asphalt or other approved 
material impervious to water. 

Order 5258. Walls and Ceilings. 
The walls and ceilings of every toilet room shall be com

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

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

Order 5259. Enclosure of Fixtures. 
The fixtures (closets and urinals) in every toilet room 

shall be arranged to secure priYacy 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 Jess than 24 inches center 
to center and the space between urinals shall be filled flush 
with the front and top with non-absorbent material. 

Exeeption: The above requirements neE>d not apply to toilet rooms 
aPcomtn<~,lating only 11, 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 5lf2 to 6 Teet above the floo~. Doors with the 
top 5% 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, A,; r•artitioes and doors shall be of material 
and tinish requin,•l f»r walls and ceilings under Order 5258. 

Tlw water-cloo•", •crimpartments in toilet rooms shall be 
not kss than 30 j,,,,;,,,8 in width, and shall be not less than 
5-1 inches in defl'f, with a clearance of not less than 2,1 
indws between u,,, fixture and the compartment door when 
clo«'<l. Comparlr1J•,nl doors which are hung to swing in
ward shall clear u,,, fixture not less than 2 inches. 

·'"1t': ::;:.t>clion ltC.li)!, '•f tlif' \\"i:<!'onsin Rtatutes provi<l»s that not rnor~ 
limn :,11 per cent of 1)., !t.il•·t cninpartn11:nts of any public toilet roo1n 
nf n11y public buildi1,,.,_. <.th•·r lhan lic;, 11 :-;,.d holf.'IS an(l n·:-;orts, sh:tlt bf' 
k1·1•t 1••<.'kt"d. 

Ordt•r 5260. Fixlurrs. 

llnl)" individu:tl water-closets of porcelain or vitreous 
china shall be us"d. Water-closet seats shall be of wood or 
<>tlll'r non-heat alo:1orbing material, and shall be finished 
with ,·arnish or <>ll«·i· substance so as to be impervious to 
wat<'l'. In publi1, h11ildings, places of employment and all 
0!11,,,. public pla''"" l'xcept apartments, the water-closets 
shall have proj1,d ing- lips, or elongated bowls, and open 
front seats. 

llnly individual urinals of porcelain or vitreous china 
shall be used. 811.-h indiddual urinals shall be set into the 
floor. the floor µ:rn.i,.,1 to the urinal, and the urinals shall 
lw <'quipped with an l'ffective automatic or foot operate<l 
flu,hing device. 

Ordt•r ~261. Prolt·1·t ion From Freezing. 
,\!I \\"ater-clo"•'l' anrl urinals and the pipes connecting 

th1•n•with shall l•,• prnperl,· protected against freezing, so 
that "uch water-,,t,•,ds arnl urinals will be in proper con
<lit inn for use at ~lll tin1cs. 

'"tr: Toilet ro<>tt•-• ,._i,,,ulti bl' adeqnu.tely hc-:it"'d in colU. wE>athf'r. 
11 1 "!lni.:; t•quipnlt'lit .-.'· ':1'.,~ b•' arrang('{} tn pPnnil elPaning nf tloon;i and 
wall.'l. 

()rdt•r :l262. Dispt'~\l of Se,vage. 
I·:ad1 wate1·-ek"•': :rnd m·inal. and each lavatory or slop 

sink, located in ,, :.·ikt room shall be connected with a 
1-'l'\\"1'1' and 'vater ~~ ~:,,111 • ,,-here such systen1s are available. 
In lo(·ations 'vh1.'",' ~ 1 ~c\Yer systcn1 is not aYailablc, or can-
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not be made available, the disposal of human waste may be 
atcomplished as follows: 

(1) Sewage treatment tank and disposal system. 
Xote: F"r dcta: led r<'quire111cnts on such systems see State Plumbini;

c.,ae. 

(2) Where the local conditions make it impractical to 
install such system, outdoor toilets, as described in Order 
5263, or other facilities, such as chemical or septic toilets 
installed in accordance with the provisions of the Chemical 
Toilet Code or the Septic Toilet Corle 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 
brger than two rooms, and apartment houses, water ftus~1 
toilets as herein described shall be provided, unless outdoor 
toilets or other facilities are permitted in writing by the 
Industrial Commission or the State Board of Health. In 
C\'ery case where chemical or septic toilets are installed, 
the ~pproYal of plans and specifications therefor by the 
State Board of Health shall be secured before work is 
started. 

Order !\263. Outdoor Toilets. 

Outdoor toilets shall comply with Orders 5250 to 5259, 
inclusiYe, and in addition: 

( 1) No privy, with or without a leaching pit or other 
container shall be erected or maintained within 50 feet cf ' . 
any well, 10 feet of the line of any ~treet or other pu?l!c 
thoroughfare, 5 feet of the property !me between premises 
or 25 feet of the door or windo"· of any building. 

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

(3) Provided with suitable approach, such as concrete, 
grnYel or cinder "·alk. 

( 4) The foundations shall be of concrete or other 
!11ason1·y. 

(5) The vault shall extend at least 6 inches above 
ground be as dark as possible, and be proof against en
trance 

0

hy flies. rats, or other vermin. The upper portion 
shall be of concr0te. or nf brick or stone laid in cement 
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mortar. If in poorly drained soil, the entire vault shall be 
of concrete, or brick, or stone, laid in cement mortar. 

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

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

N"ote: See the Wisconsin Code for Rural School Privies lssu1:d by th~ 
Stnte Board of Health. 

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

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

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

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

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

~-. __ 
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Chapter 5 

STRUCTURAL REQUIREMENTS 

SECTION 1. DESIGN LOADS. 

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

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

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

Theaters and assembly halls with fixed seats: 
Auditorium ----------------------------- 50 
Lobbies, corridors and passageways ________ 80 
Stairways ------------------------------ 80 

Assembly halls without fixed seats: 
Auditorium ----------------------------- 100 
Lobbies, corridors and passageways ______ ·__ 80 
Stair\vays ------------------------------ 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 passageways -------- 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: 
Offices ------··----· ----------------- 50 
Commercial ------------· ---------------- 100 
Stainrnys ------··------- ··--------------- 80 

Mercantile establishments: 
All floor areas and stairways-------------- 100 

Factories and workshops: 
All floor areas and stair\\·[lys -------------- 100 

Garages: 
All floor areas---------------- 8000 pound axle 

load in any possible pnsition or 80 pounds per 
square foot. ( Whichewr produces the greater 
stress.) 

Grandstands, reviewing stands, bleachers: 
All areas ------------------------------- 100 
Stages, in theaters and assembly halls ______ 150 
Roofs ---------------------------------- 30 
Sidewalks ------------------------------ 250 

The aboYe live load requirements shall be considered only 
as a minimum. ln eYery case where the loading is greater 
than this minimum, the desi['.n of the building or struc
tures, or part thereof. shall lw for the actual load and load
ing conditions. 

The following reductions ii; assumed liYe loads shall be 
permitted in designing girders. columns, piers and walls in 
fire-resistiYe buildings. 

1. No reduction of the assn:o:ed li,•e load shall be allowed 
in the design of any slabs, jo;;:s or beams. 

2. A reduction of one per cc:-tt of the total liYe load used 
in the design of girders shall t-e allowed for each 20 square 
feet of tributary floor area, w':h a maximum allowable re
duction of 15 per cent. This ,·;duction shall not be carried 
into the columns nor shall F.:ch reduction he used in the 
design of buildings to be use c 01" occupied as warehouses 
or for storage purposes. 

3. For determining the h :.'1 liYe loads carried by col
umns, piers and walls, the : ·ilowing reductions shall be 
permitted, based on the assr.::·ed live loads applied to the 
entire tributary floor area. 

,,,,-- --
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Warehouses and Storage Buildings 

Carrying the roof---------------- O per cent 
Carrying 1 floor and roof ________ 0 per cent 
Carrying 2 floors and roof _______ 5 per cent 
Carrying 3 floo1·s and roof _______ 10 per cent 
Carrying cl floors and roof _______ 15 per cent 
Carrying ii or more floors and roof 20 per cent 

Manufacturing Buildings, Stores and Garages 

Carrying the roof---------------- 0 per cent 
Carrying 1 flcor and roof ________ O per cent 
Carrying :2 floorn and roof _______ 10 per cent 
Carrying 3 floorn and roof _______ 20 per cent 
Carrying cl or more floors and roof 30 per cent 

All Other Buildings 

Carrying the roof---------------- 0 per cent 
Carrying 1 floor and roof -----··--- O per cent 
Carrying 2 floors and roof _______ 10 per cent 
Carrying 3 floors and roof _______ 20 per cent 
Carrying 4 floors and roof _______ 30 per cent 
Carrying 5 floors and roof _______ 40 per cent 
Carrying 6 flcors and roof ------- 45 per cent 
Carrying 7 or more floors and roof 50 per cent 
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The following reductions in assumed live loads shall be 
permitted in designing columns, piers and walls in build
ings of mill and ordinary construction. 

"rarehouses and Storage Buildings 

Carrying the roof---------------- 0 per cent 
Carrying 1 floor and roof--------- 0 per cent 
Carrying 2 floors and roof ------- 5 per cent 
Carrying 3 or more floors and roof 10 per cent 

Manufacturing Buildings, Stores and Garages 
Carrying the roof---------------- 0 per cent 
Carrying 1 floor and roof_________ 0 per cent 
Carrymg 2 floors and roof _______ 10 per cent 
Carrying 3 or more floors and roof 20 per cent 

All Other Buildings 
Carrying the roof _______________ _ 
Carrying 1 floor and roof ________ _ 
Carrying 2 floors and roof ______ _ 
Carrying 8 floors and roof ______ _ 
Carrying 4 or n1orc f1oors and roof 

0 per cent 
0 per cent 

10 per cent 
20 per cent 
30 per cent 

f 
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Order 5301. Wind Pressure. 
Every building shall be designed to resist a horizontal 

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

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

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

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

Order 5302. Foundations. 
The permissible loads on natural earth shall not be more 

than the following, in tons per square foot: 

Quick sand and alluvial soils --------------- % 
Soft clay -------------------------------- 1 
Ordinary clay and sand together in layers, wet 

and spongy ---------------------------- 2 
Clay or fine sand, firm and dry-------------- 3 
Sand, compact and well cemented ----------~ 4 
Gravel and coarse sand, well packed ________ 5 
Hard pan or shale------------------------ 6 
Rock -------------- Not more than 20 per cent 

of the ultimate crushing 
strength of such rock. 

·where material at footing excavation level is such as to 
permit loads in excess of 2 tons per square foot, and the 
design is for loading in excess of 2 tons per square foot. 
2 inch hand auger test holes shall be bored at inten·als not 
exceeding 30 feet in any direction within the building area 
to a depth of at least 5 feet below the base of the footings, 
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to determine the character of the underlying material. Al
lowable loading shall be in accordance with the above table 
for the material encountered. 

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

2WH 
L ~' S + O.l for steam hammer 

2WH 
L == S + 1 for drop hammer 

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

blow, in inches. 

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

SECTION 2. MASONRY CONSTRUCTION. 

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

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

Order 5304. Natural Building Stone and Cast Stone. 
L Rubble Masonry. The stresses in rubble stone ma

sonry, due to all. dead and live loads, shall not exceed 100 
pounds per square inch when laid in lime-cement mortar, 
or 140 pounds per square inch when laid in Portland cement 
mortar. 

2. Ashlar Masonry. The stresses in ashlar or carefully 
coursed masonry, due to all dead and live loads shall not 
exceed the following at any point: 

; 
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Kind of St•me 

J,aid In \ I~aid In 
J,im~Cemf?nt Cemrmt 

Mor tar Mortar 
(Pounds per Square Inch) 

640 
400 
400 
400 
:120 

ROO 
600 
500 
.')00 
400 

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

Xot(': 'Vhcre the , ... ·eather resistance of a str1n•· is 11uestioned this '\vill 
req11ire freezing and tha,ving tests as prescribr·d under the specification 
of the American Society for Testing :\Jaterial!-l. 

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

The average compre' ;ive strength of cast stone taken on 
four representative samples at the age of 28 days or when 
delh·ered on the job shall be not less than 5000 pounds per 
square inch with an individual minimum of 4500 pounds 
per square inch. and the average absorption of such sam
ples shall be not more than 7 per cent of their dry weight, 
with an individual maximum of 8 per cent. 

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

Order 5303. Building Brick. 
l. 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 33/; inches by 2%, inches in size. 

2. Structure. All b11ilding brick shall be rectangular in 
form, free from cracks. laminations and other defects which 
may interfere with proper la>·ing of the brick or impair 
the strength or permanence of the structure. 

3. Manufad nre. Concrete building brick shall be manu
factured from a mixture of Portland cement and approved 
aggregates, :such as snnd, g-ravel, crushed stone, bitumino1.1s 
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or anthrncite cinders, burned clay or shale, or blast furnace 
slag. 

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

5. Strength and Absorption. 
(a) The strength and absorption of all building brick 

ma~ufactured from burned clay or shale and used in ex
ter1?r or exposed locations shall conform to the following 
mm1mum reqmrements: 

Compressive Strength 
(bricks flat\1.'ise) 'Vater Ab!:!orption 

lbs. per square inrh by ~5 Hour Bo;\ing C/B Ratio 
averag"' gro!'s area per cent 

Average of Individual A':eragP of Indi\·idual Average of Individual 
5 Bricks :Minimum 5 Bricks ~1a.'timurr. 5 Bricks 1-laximum 

. ----------
v;oo 2000 20 25 0. 70 0.75 

' 
. :'liote-: The ratio C/B is the ratio o! absorption by 24 hour submersion 
in water at roon1 temperature to that after 5 hour sub1nersion in bolling 
·w·lter. 

If the average compressive strength is greater than 8000 
?ounds per square inch and the average water absorption 
~s Jes~ ~han 10 per cent by weight after 5 hour submersion 
m ?01hng water, the requirement for C/B ratio shall be 
waived. 

(b) The strength and absorption of all building brick 
manufactured from burned clay or shale and used exclu
sively for _backup _or interior construction shall conform to 
the followmg mm1mum requirements: 

Compressive Strength 
{bricks flatwise 1 

lbs. per square inch 
average gross a:t>a 

~-:i.ter Absorption 
by 5 Hour Boiling 

prr cent 
C/B Ratio 

Average of 
5 Bricks 

0.85 

Indh•idual 
:Ma:dmum 

0.90 

(c) The strength of all concrete and sand-lime brick 
us.ed rn masonry construction shall conform to the following 
n11n1mum requ1rcn1ents: 

-.Ii_. 
... 
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C:::omprP;;sivr. Strrngth 
(Tlrick11 FlatwisPI 

Pound" Pl'r ,!.;quarc> ln<'h 
A\·erage Gros<: Area 

Averagt> of 
ii Tests 

2:.iOO 

Individual 
.\[inimum 

2000 

Mndu\u11 of Rupture 
<Bricks FlatV.."JSl!) 

Pounds Per Square Inch 

lndivirlua\ 
Minimum 

300 

G. Tests. Typical specimens of all types of building brick 
tall be tested originally to prove compliance with the pro

dsions of this code. and all concrete and sand-lime brick 
shall be retested at intervals of not more than one year. 
Further tests may be demanded at any time there is reason
able suspicion of non-conformance to the requirements of 
this code. 

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

Order 5306. Hollow Building Units. 
1. Definitions. 

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

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

2. Hollow Tile Used in Bearing and Exterior Walls. 
(a) Strength and Absorption. All hollow tile used in 

bearing and exterior -walls shall conform to the following · 
minimum requirements for strength and· absorption: 

Comprrssh'<! Strl'ngth 
! Bm:r·d "n (;ros.« Arral 

P0unds r•·r squarf' in<."h 

l·:nd C'~1~t~i1:in- -1 :-;:,(\;-f\instru<7i~;n 
1:!0 Tile 

A\·pra~ 1-J~di~du-:-:1- I ~\;.::-;;;- 1- Jiidivirlu.:1\ 

of Fin• .\finimum I of FivP ; .Minimur.1 
"!'..,;•~ Tt·~ts ' 

: ''" 1- -;:, ·1--1 :-·1--~,,;. 

Absorption 
per cent 

Individual I 
?.1aximum 

Individual 
11inimum 

19 \-. 

I 

I 

-~. __ 
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(b) Number of Cells. Load bearing tile shall conform 
to the following requirements as to the minimum number of 
cells per unit in the direction of "·all thickness: 

Nominal Horizontal 
Thickness of Tile 
as Laid in Wall, 

in inches 
4 ___ _ 
6 .... 
8.... . 

10._._ -
12 ______ _ 

Minimum Number 
of Cells in 

Direction of '\Vall 
Thickness 

........ --·----·-·······! 
.. ........•........• 2 

-··--···· ...... 2 
- - ··- . - .. _. ____ 2 

.... - .. 3 

:\o1e: c .. :;i", as U:<f.d ht::rt"in, are hol]<)i\' ;:Jl<tC•:i< f'Jl•·los:(·•l \Vithin lill' 
pt:rimf'tPr uf the exterior shells, antl havin~ a niini1nu1n dim•:nsion of 
not Ie.'lS than 1,-~ inch and a ::roEil sectio11u\ area or not l•·ss than '•th' 
,;r1uar<;! inch. 

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

( c) Shell and \\' eb Thickness. The m·erage over-all 
thickness of the shells, measured between the inner and 
extreme outer surfaces of end-construction hollow tile, shall 
be not less than % inch, except that in double-shell tile the 
combined average over-all thickness of the inner and outer 
shell shall be not Jess than % inch. The thickness of the 
webs shall be not less than ~ 2 inch. 

The average over-all thickness of the shells, measured 
between the inner and extreme outer surfaces of side
construction hollow tile, shall be not Jess than 5/s inch, ex
cept that in double-shell tile the combined average over-all 
thickness of the inner and outer shell shall be not less than 
%. inch. The thickness of the webs shall be not less than 
112 inch. 

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

l 
t 
' I 
! 
' 
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( e) Tests. Typical specimens of an sizes and designs 
of hollow tile used in exterior or bearing walls shall be 
tested originally to prove compliance with thi~ c?de, a~d 
thereafter as directed by the Industrial Comm1ss1on. Tile 
shall be sampled and tested in accordance with the Standa:d 
Methods of Sampling and Testing Struc'.ural Cl~y Tile 
• A.S.T.M. Designation C-112) of the Amt•ncan Society for 
Testing Materials. 

3. Hollow Concrete Masonry Units Us<'d in Bearing and 
Exterior Walls. 

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

The average strength of any group of test specimens 
of hollow concrete masonry units shall bt• no_t Jes~ than the 
above requirements. The strength of any md1v1dual _test 
specimen shall not be less than 900 pounds per square mch 
gross area. . 

(b) Absorption. Hollow concrete masonry umts ~s-;d 
in walls which will be exposed to the "·eather or soil m 
finished work shall not absorb more than 14. pounds _of 
water per cubic foot of concrete actually l'Onta_med: Umts 
which are protected from the weather or so!l with one 
course of brick or its equivalent need 1wt conform to these 
absorption requirements. . 

(c) Branding. All hollow concrl'!e masonry ~mts 
used in exterior or bearing walls shall be branded with a 
distinctive indentation or waterproof stencilled mark, and 
shall bear the name, initials, or trade-mark of the manufac
turer. A facsimile of each individual l•r:md shall be filed 
with the Industrial Commission. 

(d) Tests. T>·pical specimens of,,:; sizes ~nd designs 
of hollow concret ~ masonry uni ts used ':c exter10r o_r _bear
ing walls shall be tested in an approYec' ::ia~ner, or1gmally 
to prove compliance with the reqmremc:·.:s ot this code, and 
thereafter at in:dvals of not more th:l:._ c'ne year. Further 
tests may be demanded at any time· c:·.ere 1s reasonab'.e 
suspicion of nor.-conformance to the ,.,. ;mrements of this 

code. 
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Hollow concrete masonry units shall be sampled and 
tested in accordance with the methods of sampling and 
testing concrete masonry units (A.S.T.M. Designation 
C 140-39) of the American Society for Testing Materials. 

4. Clay Tile Used in Non-Bearing Partitions. 
(a) Weight. The weight of hollow clay tile used in 

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

].linimum Indh·idual 
:Minimum Xo. ::\1inimum };r,. AvP-rage Minimum 

Dim<'nsion of cells in of r<-lls in \Veight, \\'eight, lb. 
unit di~o;ction of lh. per p('r square 

wall thickness sq. ft. of foot of 
tile tile 

------· ·------ -----
2xl2x12 3 1 14 13 
3xl2xl2 3 1 15 14 
4x12x12 3 1 16 15 
6xl2ll:12 3 1 22 21 
6xl2xl2 ' 2 25 24 
8xl2:icl2 4 2 30 28 

10xl2xl2 4 2 3!1 33 
l2xl2x12 4 2 40 38 

Xote: Th<' ·weights abOY"" are for .scored tile. If any of the faces are 
un~cored. th<> \\·eight~ sh«ll l>e lncrea~ed O.:i lb. P•~r square foot of 
un~cor<?\1 art:a. 

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

The requirements for minimum weights of hollow clay 
tile used in non-bearing partitions shall be waived 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 Jess than 1,2 inch. 

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

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

Surfaces of all tile intended for the direct application 
of plaster or stucco shall be scratched or scored. When 
scored, each groove shall be not less than l/s inch nor more 
than ~,",, inch in depth, nor more than 1 inch in width. The 
area covered by the grooYes shall not exceed 50 per cent of 
the area of the scored faces. 

i 

f :r. 
' ' 
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(c) Branding. All hollow clay tile ~sed_ in ~on-bear_ing 
rtitions shall be branded with a distmct1ve indentation. 

I"' · b · and exte \II hollow clay tile not suitable for use m earing -
; ior walls but used in non-bearing partitions shall have the 
word PARTITION impressed on them. 

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

5. Hollow Concrete Masonry Units Used !n Non-~earmg 
t 'nrtitions. All hollO\v concrete masonry umts ~sed m non
i. .. aring partitions shall comply with the reqmrements ~or 
""" in bearing and ~xterior walls, or shall be branded w ''.h 
,
1 

distinctive impression to identify them for use only m 
non-bearing partitions. 

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

(a) General Requirements. Where h~llow clay tile or 
hollow concrete masonry units are used m coi:icrete fio?r 
.-onstruction in a way that the whole or ~ny port10n of a· tile 
,,,. block is subjected to a load, the reqmrements which ~p
ply to tile or block used in exterior and bearing construction 
... hall be complied with. 

Where hollow clay tile or hollow concrete masonry 
units are used in concrete floor construction in a way that 

110 portion of a tile or block is subjected to a !oad, t~e. re
•tnirements which apply to tile or blocks used m part1t1ons 
,;hall be complied with. . . 

(b) Branding. All clay tile or concrete mas~nri: umts 
used in floor construction shall bear the name, m1tials or 
trade-mark of the manufacturer. 

Order 5307. Allowable Unit Stresses in Masonry. 
The compressive stresses in masonry walls, partitions, 

viers and similar bearing ma~onry shall not exceed the fol-
1,rn·ing in poum:s per square mch : 

Kind of ;..!ason:-y 

175 
100 
100 
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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 hydrated lime, to not more than three parts of approved 
sand, all measurements by volume. 

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

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

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

Note: ApproYcd sand for mortar shall conform to the Tentative Speci· 
fications fn"r" Concrete ,\ggrei;ates (A.S.T.:\L Designation C33-40) of the 
A.merican SociPty for T•'Sting l\Interials. 

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

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 1·X<·eed those specified in Orders 5304 

and 5307. · h ·11 
Cement mortar sh:t 11 be used for all masonry wh1c w1 

have one or more f:tc•'" in contact with soil. Lime-cement 
mortar or cement morlar shall be used for all masonry in 

•.olated piers, parai11·I walls, chimneys where exposed to 
ile weather and for all hollow masonry units. All other 

masonry ma~ be laid in cement mortar, lime-cement mortar 

or lime mortar. . . 
2. Masonry Bond. t n brick masonry, or in combrn_ahon 

brick and other mas••nry units, the bonding of each her of 
units to that adjoininV: shall be secured by means o~ a full 
header course of brick every sixth course of brick, or 
equivalent. The use ,,f metal ties for bonding masonry is 

not approved. 
Note: By equivalent l:o 1u..i1:1t that one-~i:..:th of the Yolume of a wall 

shall be header. or b0n•l, u11lts. 

Where masonrv nnits are larger than brick, the bond 
courses shall be piacc•l at intervals not exceeding 16 inches. 

3. Use of Hollo\\" Clar Tile and Hollow Concrete ~asonry 
Units. Approved cl:i;· tile and concrete ma~oi;ry umts may 
be used in bearing n11<l exterior walls of b?1ldmgs not mo;e 
than 3 stories or .1:, feet in height, or rn panel walls m 
buildings of ~ny Jwiv;ht. In determining. this height t~e 
basement or found:it ion wall shall be considered a story if 
constructed of clay t ii" or concrete masonry units. 

Concentrated ]~ads sl:all be transmitted to hollow cla;· 
tile or hollow concrclt" block masonry by at least 3 courses 
of brick or equivalent cc•ncrete or by a metal plate of suffi
cient thickness and siz~ to distribute the load to ~he webs 
and shells in ·such a 1nan,-ier as not to exceed the umt stre~s. 

Where hollow cla;· til-e or hollow concrete masonry umts 
are used in part;· "·nils. there shall be not J;s~ than t"·o 
such units, each g inrhEs in thickness as a mm1mum, userl 
in making up the thirkn-ess of the wall unless soh~ masonry 
is used for buildinv: a'.1 chases, recesses, frammg ?f all 
openings, and for th•· si.;;iport, anchorage, and protect10n of 
all joists and beam" caEied into such '.'•all. . . 

Clav tile an<l C'l'lH·re~e masonry units used 1n bearing 
walls ·shall be well kd<:-e<l in mortar. The net bearing area 
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of all clay tile and concrete masonry units as laid in the 
wall shall be such that the allowable unit stress in the 
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 masonry units shall be laid in cement-lime 
mortar, or better. 

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

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

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

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

Masonry walls which are in contact with the soil in any 
story shall be increased 4 inches in thickness in that storv 
except that for places of abode as specified in Order 5700: 
not over 2 stories in height 12 inch walls will be accepted 
if substantial lateral supports consisting of masonry walls, 
offsets or pilasters are provided at intervals not to exceed 
20 feet. 

Rubble and rough cut stone walls shall be 4 inches thicker 
than required for walls of artificially formed units or of 
ashlar masonry. 
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Stone and similar solid facing not less than 4 inches thick 
may be considered as part of the required thickness of a 
wall if bonded to the backing as required for brickwork. 
No such wall shall be less than 12 inches thick. 

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

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

6. Chases, Recesses and Openings. There shall be no 
chases in 8 inch walls or in any pier. No chase in any wall 
shall be deeper than % the wall thickness. No horizontal 
chase shall exceed 4 feet in length nor shall the horizontal 
projection of any diagonal chase exceed 4 feet. No vertical 
chase shall be closer than 2 feet to any pilaster, cross wall, 
end wall or other stiffener. 

The aggregate area of recesses and chases in the wall of 
any one story shall not exceed 14 the whole area of the face 
of the wall in that story. :\o chases or recesses shall be 
permitted in any wall which will reduce the fire-resistance 
of such wall below the minimum required by this code. 

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

Order 5310. Non-Bearing Masonry Walls. 
1. General Requirements. All exterior non-bearing ma

sonry walls if constructed with one course of brick to the 
weather may be backed with common brick, concrete 
masonry units, or non-bearing clay tile, conforming to the 
requirements of Orders 5305-5b and 5306-4 and 5. Tf walls 
are built of concrete masonry units 01· day tile, with or 
without exterior stucco, such walls shall be ~onstrncted of 
concrete masonry units or clay tile eonforming to the 
requirements of Order 5306-2 and 3. 
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Interior non-bearing partition walls may be built of 
materials conforming to the requirements of Orders 5305-
lih and 5306-5 and 6, or of gypsum block or other approwd 
materials. 

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

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

(b) Gypsum shall be used for gypsum masonry. 

(c) Gypsum may be used for interior c 1 a y ti 1 e 
masonry. 

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

All exterior and interior non-bearing walls and partitions 
~hall be securely anchored to columns and supporting mem- · 
';"rs by means of substantial ties of at least No. 13 U. S. 
.':'tandard gage metal, spaced not more than 2-1 inches center 
c0 center. 

3. Height and Thickness. Interior non-bearing mas~nry 
-,•:alls which are supported by nre-resistiYe construction and 
-- a\·e tight contact with not lEss than 2 hour fire-resistive 
:··.·nstruction at the top, shall be not more than 36 times 
--~.eir thickness in clear height. Similar non-bearing walls 
"·hich contact less than 2 hour fire-resistive support at the 
c :·p shall be not more than 2-1 times their thickness in clear 
',~ight. Plastering- shall be included in computing the 
-_:·_1ckness. 

. The thickness of exterior n•;n-bearing walls shall be not 
·~ss tha.n 1/24 of the clear height and not less than 1/30 of 
-,c,~ horizontal distance between wrtical supports, but in no 
-cr.se less than 8 inches. 

I r 
i 
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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 backing of either building brick 
coIPplying with the requirements of Order 5305--5b, or hol
low building units complying with the requirements of Or
der 5306-2 to 4 inclusive. Such walls shall have an air space 
between the facing and backing of not less than 2 inches 
nor more than 21/1 inches, and shall be bonded to each other 
with galvanized metal ties at least l,4 inch thick every 16 
inches in height and 2-l inches in width. The maximum 
height between supports shall be 10 feet. For heights 
greater than 10 feet between supports, the thickness of the 
backing shall be increased 2 inches for each 5 feet, or frac
tion thereof. The wall shall be anchored to the supporting 
framework with metal ties at least 1/3 inch thick, spaced 
not more than 24 inches center to center. 

A waterproofing membrane shall be installed at the bot
tom of the wall cavity. It sl1all pass through both the ex
terior facing course and the backing in such a manner as 
to drain outward the wnter '·'·hich might penetrate the fac
ing. Open vertical joints, or \\"eEp holes, shall be provided 
every 3 feet horizontally in the facing above the membrane. 

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

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

2. For non-bearing walls, individual stones shall be an
chored to the supporting frame\\·ork and dowelled to each 
other at all horizontal joints, and anchored to the backing 
at all horizontal joints and at vertical joints so that one 
anchor is provided for every 6 square feet of wall surface. 
All anchors shall be not less than 14 square inch in cross 
section and made of \nought iron galvanized after forming, 
or of commercial bronze. 

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

Order 5313. Parapet Walis. 
Parapet walls not less than 8 inches in thickness and 2 

feet in height shall be provided on all exterior, division 
and party walls of masonry or concrete, where such wa11s 
connect with roofs other than roofs of fire-resistive con
struction; but this order shall not apply: 

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

(2) To walls which face streets, or alleys. 
( 3) To walls where not less than 10 feet of vacant 

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

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

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

SECTION 3. CO:->CRETE CONSTRUCTION. 

Order 5314. Concrete Materials. 
1. Portland Cement. Portland cement sha11 confo1m to 

the "Standard Specifications for Portland Cement" (A. S. 
T. M. Serial Designation: C9-38) or the "Standard Specifi
cations for High-Early-Strength Portland Cement" (A. S. 
T. M. Serial Designation: C74-39). 

2. Concrete .-\ggregates. Concrete aggregates, e x c e p t 
lightweight aggregates, sha11 conform to the "Standard 
Specifications for Concrete Aggregates" (A.S.T.M. Designa
tion C33-39) including the methods of sampling and testing. 

Light"·eight aggregates for concrete shall conform to the 
"Standard Spe<'ifications for Lightweight Aggregates for 
Concrete", (A.S.T.M. Designation C130---39) including the 
methods of sampling and testing. 

The maximcn size of the aggregate sha11 be not larger 
than one-fifth of the narrowest dimension between sides 
of the forms o: the member for \Vhich the concrete is to be 
used nor large!· than three-fourths of the minimum clear 
•pacing bet'"EE:-1 reinforcing bars. 
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3. Water. Water used in mixing concrete shall be clean, 
and free from injurious amounts of oil, acid, alkali, or
ganic matter or other harmful substances. 

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

\.S.T.M. Serial Designation: A15-39), or for "Rail-Steel 
ars for Concrete Reinforcement" (A.S.T.M. Serial Desig

:iation: A16-35), or for "Welded Steel Wire Fabric for 
Concrete Reinforcement" (A.S.T.M. Serial Designation: 
A185-37). 

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

Order 5315. Concrete Proportions, Mixing, and Strength. 
1. Proportions. The proportions of aggregate to cement 

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

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

2. Mixing. The concrete shall be mixed until there is a 
uniform distribution of the materials and the mass is uni
form in color and homogeneous. In machine mixing, only 
batchmixers shall be used. Each batch shall be mixed not 
less than one minute after all the materials are in the mixer 

. and must be discharged completely before the mixer is re
charged. Machine mixers shall have a peripheral speed of 
approximately 200 feet per minute. 

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

::-----
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Spe?ifications for Ready-Mixed Concrete" (A.S.T.M. Serial 
Des1gnat10n C94-38). 

3. Strength. For the design of reinforced concrete struc
tures, the value of f'~ used for determining the working 
stresses as ~hpulated m Order 5322-3 shall be based on the 
specified mm1mum ultimate 28-day compressive strength 
of the concrete, or on the specified minimum ultimate com
pressive strength at the earlier age at which the concrete 
may be expected to receive its full load. All plans, submitted 
for approval or used on the job, shall show clearly the as
sumed strength of concrete at the specified age for which 
all parts of the structure were designed. 

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

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

'\\'ater-Conte:nt, U.S. Gallons pf>r 91 lb. Sack of 
Cement 

Assumed Compressiv" StrC>ngth at 28 Days 
lb. per sq. in. ' 

,,, _

1

1 _ _. __ 

2;;00 :lOWI 

7J ~ 
i------ --

:!II()() 

In computing the water-content, surface water carried by 
the aggregates must be included. Water-content other than 
shown m the above table may be used, provided that the 
strength-quality of the concrete proposed for use in the 
structure shall be established by tests made in advance of 
the start of the work, using suitable consistencies and in ac
cordance with the "Standard l\Iethod of Making Compres
s10n Tests of Concrete" (A.S.T.M. Serial Designation: 
C39-39). A cun·e representing the relation between the 
water-content and the average 28-day compressive strength 
or earlier strength at which the concrete is to receive its 
~ull w?rking load, shall be established for a range of values 
mcludmg all the compressive strengths indicated on the 
plans. 

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

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

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

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

5. Forms and Shoring for Concrete Structures. Forms 
shall be substantially constructed to carry dead loads and 
impact imposed during pouring operations. Except for wall 
forms, they shall remain in place until the concrete has at
tained the designed strength, which shall be established by 
recognized laboratory reports on test cylinders. When t~e 
minimum temperature is less than 50 degrees Fahrenheit. 
such cylinders shall be stored under the same conditions as 
exist in the actual concrete they rep1·esent. 

--
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In aU concrete construction the ,;,bores shall be designed 
to carry the dead load of all concret~ which has not attained 
its designed strength, and all shor,,s shall remain in place 
until the concrete they support sw.11 have attained its de
signed strength, and, in multistoried structures, shoring 
shall not under any circumstances t.,. removed from a lower 
story until the concrete ceiling C<.»nstruction of the next 
higher story shall have attained it;. designed strength. The 
term "designed strength" is define·.' in Order 5322. 

Order 5316. Flexure of Beams, Fr,~mes, and Slabs. 
1. Condition of Design. All me:::1bers of frames or con

tinuous construction shall be desi:,:ned to resist at all sec
tions the maximum moments and >hears produced by dead 
load, liYe load and wind load, as determined by some one 
of the approximate methods of elastic frame analysis. 
Any reasonable assumptions may '-•e adopted as to relative 
stiffness of columns and floor me:nbers. The assumptions 
made should be consistent thro11ghout the analysis. The 
follo,Ying will serve as a guide to :;.atisfactory design. 

The stiffness, K, of a member is defined as EI divided by l 
or h. The modulus of elasticity for concrete shall be as
s11med as 1000 f',,, and that for st,•l'l as 30,000,000 lbs. per 
sq. in. In the analysis of continuo11:; frames, center to center 
distances, l and h, shall be used in the determination of 
mon:.e11ts. 

In comp11ting the valne of I of :;labs, beams, girders, and 
colu!11ns. the reinforcement may be neglected. In T-shaped 
sectl0'1S allowance shall be made for the effect of the flange. 
T~,e additional width of ha11nched tloor members near sup
p,1rts P.>ay be neglected in computing moments, but may be 
c·~r:sidered to resist moment and shear. The additional depth 
o: ha:mched floor members may be considered as resisting 
n:c•rr:ent only when a complete analysis is made taking into 
a•ccc•:::1t the variation in depth. Otherwise the minimum 
dep::: should be 11sed to find moment and to resist the re
sc::::r:g moment. HoweYe1-, in an~· case, the actual depth 
n:ay ::.e assumed to resist shear. 

~f.:ments at faces of supports may be used for design 
o:: t-2'1ms and girders. Solid or ribbed slabs \\'ith clear spans 
c·: r.·:: more than ten feet that are built integrally with theil· 

• 
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supports may be designed as continuous slabs on knife edge 
supports with spans equal to the clear spans of the slab and 
the width of beams otherwise neglected. Th~ span. length 
of members that are not built integrally with thell' sup
ports shall be the clear span plus the rkpth of the beam or 
~lab but shall not exceed the distance between centers of 
upports. 

The clear distance between lateral support~ of a beam 
shall not exceed thirty-two times the l"ast width of com-
pression flange. . 

2. Requirements for T-Bcams. In T-beam construct10n 
the slab and beam shall be built inlq;rally or otherwise 
effectively bonded together. The cffect1 vc flange width to 
be used in the design of symmetrical T-bcams shall not ~x
ceed one-fourth of the span length of the beam, and its 
overhanging width on either side of the web shall not ex
ceed eight times the thickness of the slab nor one-half the 
clear distance to the next beam. 

For beams having a flange on one side only, the effective 
overhanging flange "·idth shall not exceed one-t.welfth of 
the span length of the beam, nor six times the thickness of 
the slab nor one-half the clear distanc" to the next beam. 
Wher~ the principal reinforcement in 3: ~la~ which is 

considered as the flange of a T-beam (not a J01St m ~oncrete 
joist floors) is parallel to the beam, transverse remfor?e
ment shall be provided in the top of the slab. This rem
forcement shall be designed to carry the load on the por
tion of the slab assumed as the flange of. the T-beai_n. The 
spacing of the bars shall not ex.ceed fiv" times the thickness 
of the flange, nor in any case eighteen 1 nches. 

Provision shall be made for the comp1·ess_ive stress ~t ~he 
support in continuous T-bea~ construct10n,. care be1~g 
taken that the provisions relatmg to the spacmg of baIS, 
and the placing of concrete shall be fully met. 

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

Isolated beams in which the T-form is used only for the 
purpose of providing additional com press10n area: shall 
have a flange thickness not less than one-hc1lf the "1dth of 

STRUCTURAL REQUIREMENTS. CHAPTER 5 8" " 
the web and a total flange width not more than four times 
the web thickness. 

3. Compression Steel in Flexural Members. Compression 
steel in beams, girders, or slabs shall be anchored by ties 
or stirrups not less than 1,4 inch in diameter spaced not 
farther apart than 16 bar diameters, or 48 tie diameters. 
Such stirrups or ties shall be used throughout the distance 
where the compression steel is required. 

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

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

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

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

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

\Vherc the slab contains conduits or pipes, the thickness 
shall not be less than one-half inch plus the total over-all 

' 
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depth of such conduits or pipes at any point. Such conduits 
or pipes shall be so located as not to impair the strength 
of the construction. 

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

Order 5317. Shear and Diagonal Tension. 
l. General. Due to the composite character of reinforced 

concrete beams the action of reinforcement in resisting 
diagonal tension is not susceptible of exact analysis. Hence 
the design of web reinforcement is based on empirical or 
modified rational methods which have been developed from 
tests and the observation of existing structures. 

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

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

formula ti ~ 
1 
V . For beams of I or T section the width of 

1.1d 
the concrete web or stem shall be used. 

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

3. Use of \Yeh Reinforcement. \Yhere the shearing unit 
stress in a beam or joist exceeds 0.02 !'co web reinforce
ment shall be provided at a lJ sections for the shear in excess 
of this amount. 

\Veb reinforcement may consist of vertical or inclinecl 
stirrups or bent-up longitudinal reinforcement or a combi-

~--
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nation t_hereof. Bars inclined at an angle less than 15 de
grees with the axis of the beam shall not be considered as 
web reinforcement. 

Sti~Tups or bent~up longitudinal bars to be considered 
effective as "·eb reinforcement shall be anchored at both 
ends m accordance with the requirements of Order 5318-4. 

4. Spacing of Web Reinforcement. Where web reinforce
ment is required it shall be so spaced that ewry 45 degree 
!me (representmg a potential crack) extending from the 
mid-depth of the beam to the longitudinal tension bars shall 
be crossed by at least one line of web reinforcement. If 11 

shearmg urnt stress in excess of 0.06 f', is used, every such 
!me shall be crossed by at least two such lines of web 
remforcement. 

Order 5318. Bond and Anchorage. 
L Unit_ Bond Stress. In flexural members in which the 

tensile remforcement is parallel to the compression face, 
the bond stress at any cross section shall be computed by 

the formula u ~ -:s.:jd . In beams of variable depth to 

which this formula does not apply special provision must 
be made for the end anchorage of all tensile reinforcement. 

2. Ordinary Anchorage of Longitudinal Steel for Nor
mal Bond Stresses. In restrained or continuous beams the 
negative tensile reinforcement shall extend into or through 
the ~upporting _member in such a manner as to develop the 
m~x1~um tension m the bar with a normal bond stress. 
\\ ithm any sue~ span every reinforcing bar shall extend 
at least twelve diameters beyond the point at which it is no 
longe_r need_ed to resist stress. One-fourth of the area of the 
positive remforccment in any such span shall extend at 
least twelve diameters into the support. 

In si':'ply supported beams and the freely supported ends 
of_ contmuous beams, one-half of the area of the positive 
remforcement shall extend at least twelve diameters into 
the support. 

3. Special Anchorage of Longitudinal Steel for High 
Bond Sti:esses. Tests show that special anchorage is equiv
alent to mcreased bond resistance. Consequently, with spe
cial anchorage lugher hone! stresses may be allowed than 

t 
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could be permitted for unanchored reinforcement. Since 
resistance to diagonal tension failure is primarily a func
tion of bond resistance, increased shearing stresses are also 
permissible when special precautions are taken to prevent 
slipping of the reinforcement. 

When these higher stresses are used, all of the longitu
linal bars shall be provided with special anchorage except 

those which are bent across the web at an angle not less 
than 1~ degrees with the neutral plane and made contm
uous with the reinforcement along the opposite face of the 
beam. 

Special anchorage, being a device to prov_id~ for in
creased bond and shearing stress, shall be limited to n 
maximum stress of 10,000 lbs. per sq. in. in the bar so 
anchored. This special anchorage may be an extens10n of 
the bar or a hook. In either case the additional length of 
bar shall provide the needed anchorage by normal bon.d 
stress assumed to be uniformly distributed over the add.1-
tiona1' embedded surface. A properly dimen.si~ned ho?k is 
one in which the bar is bent in a full sem1-c1rcle, with a 
radius of bend not less than three diameter~, plus an ex~en
sion at the free end of at least four bar diameters. Right 
angle or other abrupt bends, which do .not engage a st:uc
tural steel member, are not to be considered as anchorngc 
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 m web 
reinforcement shall not exceed the capacity of its anchorage 
in the upper or lower one-half of t~e effec~ive depth of ~he 
beam. Web reinforcement which 1s provide~ by. bendmg 
into an inclined position one or more long1tudmal bars 
"·here not required to resist bending, may be consider:d 
completely anchored by continuity with the_ ~am tens1.le 
reinforcement, or by embedment of the reqms1te length 1~ 
the upper or lower half of the beam. Hooks may be substi
tuted for a portion of such embedment. 

~tirrups 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 
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b. Bending around a longitudinal rod in the form of a 
U-shaped stirrup or hook. 

c. A hook placed as close to the upper or lower sur
face of the beam as the requirements of fire and rust pro
tt>ction will peimit. The stress developed by bond between 
the mid-depth of the beam and the center of the hook mav 
be added to the capacity of the hook. · 

cl. An adequate length of embedment in the upper or 
iower one-half of the depth of the beam, whether straight 
c•r bent. Anchorage of this type alone shall not be relied on 
:·.or stirrups in cases where the shearing stress in the web 
~xceeds 0.06 f' ,. 

Order 5319. Columns. 

1. Limiting Dimensions. The following sections apply to 
c: short column, for which the unsupported height is not 
;:·eater than 10 times the least lateral dimension. When 
::·.e unsupported height exceeds this value the design shall 
>; modified as shown in Order 5319-4. The unsupported 
.:.;oight may be defined as the distance from the bottom of a 
o .:?.b. column capital, or beam to the top of the floor below. 
:: .. :·incipal columns in buildings shall have a minimum 
c.ameter or thickness of 10 inches. Posts, bearing walls, 
: 2rs, or mullions that are not continuous from story to 
'·' ''r.'" shall have a minimum diameter or thickness of 6 
:.:.:-!ches. 

:2. Spiral Columns. The maximum allowable axial load 
. ·=· columns reinforced with longitudinal bars and closely 
;;:1aced spirals enclosing a circular core shall be as follows: 

P =A, (0.30 f', + p, f,) 

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

the spiral steel p' = 40{
000 

+ io , and 

A.,. is the area within the outer circumference of the 
spiral hooping. 

The minimum number of wrtical bars shall be six, and 
·;,·.~ minimum diameter of bar shall be % inch. Spirals 
' <all be at least 1,4, inch in diameter and shall not be spaced 
00·;<$ than 1% inches nor more than 3 inches apart. 
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3. Tied Columns. The maximum allowable axial load on 
columns reinforced with longitudinal bars and separate 
lateral ties shall be as follows: 

P ~As (0.18 f', + 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. 

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

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

P'~P [l.3-.03 ~J 
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 shears produced by dead load, live load, and wind load, 
as determined by some approximate method of elastic frame 
analysis. Assumptions as to relative rigidity of columns 
and floor members shall be consistent throughout and agree 
with the methods used in the analysis of floor members. 
Recognized methods of analysis shall be followed in calcu
lating the stresses due to combined axial load and bending. 
The gross area of both spiral and tied columns may be used 
in these computations. 

Order 5320. Plain and Reinforced Concrete Walls and Piers. 
1. Definitions. Plain concrete shall be defined as that 

which is reinforced with less than 0.0025 times the cross
sectional area of the w.~11. either vertically or horizontally. 

2. Thickness. The thickness of walls built of concrete 
having a 28-day compressi,·e 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 
remforced concrete bearing walls with minimum reinforce
ment specified aboYe shall be 0.25 f', for walls having a 
ratio of height to thickness of 10 or less, and shall be re
du~ed propo_rtionately to 0.15 f', for walls having a ratio of 
height to thickness of z,5_ When the reinforcement in bear
ing walls is designed, placed, tied, and anchored in position 
as for tied columns, the allowable working stresses for tied 
columns may be used. The length of wall to be considered 
effective for each concentrated load shall not exceed the 
width of the bearing plus four times the wall thickness nor 
shall it exceed the center to center distance between loads. 

4. ::-Ion-Bearing \\'alls. Non-bearing panel and enclosure 
walls of reinforced concrete shall have a thickness of not 
less than .5 inches and not less than one-thirtieth the dis
tance between the supporting or enclosing members. 

Order 5321. Footings. 

. 1. Bending l\foment. The external moment on any sec
tion. shall be cleteimine<l by passing through the section a 
\·ertical plai::e which extends completely across the footing, 
and computmg the moment of the forces acting over the 
entll'e area of the footing on one side of said plane. 

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

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

b. Halfway between the middle and the edge of the 
\\"all, for footmgs 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-way reinforced footings, the total tensile rein
forcement at any section shall provide a moment of resist
ance at least equal to the bending moment and the rein
forcement thus determined shall be distributed uniformly 
across the ful! width of the section. 

In two-way reinforced footings, the total tensile rein
forcement at any section shall provide a moment of resist
ance at least equal to eighty-lh·e per cent of the bending 
moment. 

In two-way square footings. the rei:iforcement extending 
in each direction shall be distrilmted uniformly across the 
full width of the footing. 

In two-way rectangular footings. ':he reinforcement in 
the long direction shall be distribute•: uniformly across the 
full width of the footing. In the case of the reinforcement 
in the short direction, that portion ·C:~termined by the fol
lowing formula shall be uniformly distributed across a 
band-width (B) centered with respec: to the center line of 
the column or pedestal and ha\"ing a width equal to the 
length of the short side of tlw foot':::g. The remainder of 
the reinforcement shall be nnifon::>• distributed in the 
outer portions of the footing. 

Reinforcement in band-width ( 2) 2 

Total reinforcement in slwrt dir:_,nsion = (S + 1) 

In this formula, "S" is the rntio •:: the long side to the 
short side of the footing. 

2. Anchorage of Bars in Fo·.'cing :":abs. All bars in foot
ing slabs shall be anchored b:• mea:.s of standard hooks. 
The outer faces of these hoob shall ':·e not less than three 
inches nor more than six iJ:ches ::·:·m the face of the 
footing. 

3. Shear and Bond. The cr':ical ;.~ction for shear to be 
used as a measure of diagona: tens: . :i shal! be assumed as 
a vertical section obtained by pass;.: .f' a series of vertical 
planes through the footing, c•.ch oi which is parallel to a 
corresponding face of the cc::imn. ;··2dc.tal, or wall and 
located a distance therefrom 'quai : o the effective depth 
for footings on soil, and onr';alf c.: e effective depth for 
footings on piles. 

··--· _,..---, -
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Each face of the critical section as defined above shall 
be considered as resisting an external shear equal to the 
load on an area bounded by said face of the critical section 
for shear, two diagonal lines drawn from the column or 
pedestal corners and making 45 degree angles with the 
principal axes of the footing, and that portion of the cor
responding edge or edges of the footing intercepted between 
the two diagonals. 

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

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

The total tensile reinforcement at any section shall pro
Yide a bond resistance at least equal to the bond requir2-
ment as computed from the following percentages of the 
external shear at the section : 

a. In one-way reinforced footings, 100 per cent. 
b. In two-way reinforced footings, 8~ per cent. 

In computing the external shea1· on any section through 
a. footing supported on piles, the entire reaction from any 
pile whose center is located six inches or more outside the 
section shall be assumed as producing shear on the section· 
the reaction from any pile whose center is located six inche~ 
or more inside the section shall be assumed as producing no 
shear on the section. For intermediate positions of the pile 
center, the portion of the pile reaction to be assumed as 
producing shear on the section shall be based on straight
line interpolation between full value at six inches outside 
the section and zero value at six inches inside the section. 

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

In case the transfer of stress in the reinforcement is 
accomplished by extension of the longitudinal bars, they 
shall extend into the supporting member the distance re-
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quired to transfer to the concrete, hy al111wable bond stress, 
their full working value. 

In cases where dowels at«' used, their t<1tal sectional area 
shall be not less than the $<',·tional area of the longitudinal 
reinforcement in the membt'r from which the stress is being 
•,.nnsferred. In no case :;;h:ill the numb,:r of dowels per 

'her be less than four ,rnd the diamd':r of the dowels 
not exceed the diamt'l<'r of the column bars by more 

. n one-eighth inch. 
Dowels shall extend up ;11to the c11Jumn or pedestal a 

distance at least equal le> ::1at required for lap of longi
tudinal column bars and ck"·n into the supporting pedestal 
or footing the distance l'<'<;:::1·ed to transfer to the conc1·ete, 
by allowable bond stre55. : ':e full working value of the 
dowel. 

The compressive stre55 : :c :he concrete at the base of a 
column or pedestal shall h· ;·,>nsidered as being transferred 
by bearing to the top of :l:,- 5upporting pedestal or footing. 
The unit compressive St!Y>'..< 011 the loaded area shall not 
exceed the bearing stre55 "'· ·.,•wable for the quality of con
crete in the supporting r::,·:·:.t>er as limitccl by the ratio of 
the loaded area to the s::;·;,:rting area. 

In sloped or stepped '.."-'·: 'ngs, the supporting area for 
bearing may be taken a5 : .. :· top horizontal surface of the 
footing, or assumed as ::-. ,· area of the lower base of the 
largest frustum of a r:-:-ce.::1id or cone contained wholly 
within the footing and ':.< :-.g for its upper base the area 
actually loaded, and ha'._ .. ~~ 5ide slop<'s of one vertical to 
two horizontal. 

5. Pedestals and Foco:::·.:;_--,. <Plain Concrete). The allow
able compressive unit s::--;::~ ... on the gr~Jss area of a concen
trically loaded pedestal >> ..;. not exn'e<l 0.25 f'o. \Yhere this 
stress is exceeded. reinf::-c·:·-:nent shall be provided and the 
member designed as a ,., :· c•rced n>11cn'te column. 

The depth and widfr. a pedestal or footing of plain 
concrete shall be rnch t'.· .•.: · ;,e tensi<'ll in the concrete shall 
not exceed .03 f',.. and ::·' , --erage slw:iring stress shall not 
exceed .02 f'o takt'n on s~.. ·'1s as pn'saibcd heretofore for 
reinforced concrete focL _ .. ;-----

6. Footings Support: .. .;: 7'ound (,>lumns. fa computing 
the stresses in footing:; ,.h supp.>n a round or octagonal 

------------------ .............. - ............... .. 

STRUCTURAL REQUIREMENTS. CHAPTER 5 93 

concrete column or pedestal, the "face" of the column or 
pedestal shall be taken as the side of a square having an 
area equal to the area enclosed within the perimeter of the 
column or pedestal. 

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

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

Order 5322. Allowable Working Stresses. 
1. Concrete Strength. The strength of concrete is fixed 

by the water-content as described in Order 5315-3. Rein
forced concrete used under this code shall have a compres
sive strength of at least 2000 lbs. per sq. in., and no credit 
shall be given for strengths in excess of 3000 lbs. per sq. in. 

2. Modular Ratio. The modular ratio, n, sha!J be as

sumed equal to 
30;?,00 

3. Allowable Unit Stresses in Concrete. 

Flexure: 
Extreme fiber stress in compression 

Positive moment at mid-span ------- f, ~ 0.40 f', 
Negative moment near supports _____ f, ~ 0.45 f', 

Extreme fiber in tension 
For plain concrete footings only _____ j, ~ 0.03 f', 

Shear: 
Beams without web reinforcement and 

without special anchorage of longitu-
dinal steel ----------------------- v, ~ 0.02 f', 

Beams without web reinforcement but 
with special anchorage of longitudinal 
steel -------------- -------------- Ve= 0.03 /' c 

Three times these shear values may be used 
when beams are provided with properly 
designed web reinforcement. 
Flat slabs at distance, d, from edge of 

column capital, or drop panel _______ v, ~- 0.03 f', 
Footings with hooked rods ___________ v, ~ 0.03 j', 

•• 
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Bond (Plain rods) : 
Beams and slabs -------------------- u = 0.04 f', 
One-way footings with hooked rods ____ u = 0.06 f', 
Two-way footings with hooked rods ____ u = 0.45 f', 

Bond (Deformed rods) : 
Beams and slabs -------------------- u = 0.05 f', 
One-way footings with hooked rods ____ u = 0.075 f', 
Two-way footings with hooked rods ____ u = 0.056 f', 

Bearing: 
Walls, piers, pilasters, and pedestals 

(maximum) (See Order 5320-3) _____ f, = 0.25 f', 
Columns (See Order 5319) 

.t Allowable Unit Stresses in Reinforcement. 

Tension in Longitudinal Steel: 
Structural grade steel rods ------------ f, = 18,000 
Intermediate grade and hard grade steel 

rods (Billet steel, rail steel, or axle 
steel) -------- --------- ------------ f, = 20,000 

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

Compression in Column Verticals: 
Intermediate grade steel rods ---------- f, = 16,000 
Hard grade steel rods (Billet steel, rail 

steel, or axle steel) __________________ f, = 20,000 
~ott": The :-:y1nbols ;i.nd notation used in the above formulas are 

f',. ___: ultin1:.ttG cornpre~,;ive str(::ngth of concrete at age of 2S _days. 
!,. _-- con1p1·e:osive unit stress in e:s:tr·:-me fibre of concrete 1n f\exur~ or 

axi:d cumpn·~:;;iun in concn·te in ..::<•lu111n~. 
ft:.::-: ten~ile unit .!'tre:os in extreme fibre of concrete. 
v~ =~unit shearing stress in concrete. 
n ==bond s.tress per unit area or sur::"ace o! bar. 
f" :--= tPn.silc unit str>'ss in rcinforcem...,~1t. 

Order 532:3. Reinforced Gypsum Concrete. 

1. Materhls. 
(a) The term "gypsul1l" as used in this Chapter shall 

mean calcined gypsum manufactured from gypsum meet
ing the reqnirements of the American Society for Testing 
Materinls' Standard Specifications for Gypsum C22-2:5, 
(Amerirnn Standard A-19.1-19:3:3). 

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

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

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

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

floors and roofs shall be two inches except the suspension 
system, which shall be not less than three inches thick. 
Hollow precast gypsum concrete units for roof construc
tion shall be not Jess than three inches thick and the shell 
not less than one-half inch thick. 

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

3. Design. 
(a) Reinforced gypsum concrete shall be designed by 

methods admitting of rational analysis according to estab
lished principles of mechanics, to support the loads and 
withstand the forces to which it is subject without exceed
ing the stresses allowed in this chapter for the materials 
thereof except as hereinafter provided. The general assump
tions and principles established for reinforced concrete 
shall also apply to reinforced gypsum concrete insofar as 
they are pertinent. 

(b) For precast gypsum structural units which can 
not be analyzed in accordance with established principles 
of mechanics, the safe uniformly distributed carrying ca
pacity shall be taken as one-fifth of the total load causing 
failure in a full size test panel with the load applied along 
two lines each distant one-fourth of the clear span from 
the support. 
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( c) Reinforced gypsum concrete shall not be used 
where exposed directly to the weather or where subjected 
to frequent or continuous wetting. 

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

mixture and concrete of each class shall have a minimum 
' strength in compression as follows: 

Class 1 
Class 2 

Class 3 

Neat (Containing gypsum and '\vater only I __ 1800 lbs. per sq. in. 
Containing not more than three per cent by . 

·~;eight of wood chips orfiber ___________ . _ .1000 lbs. per sq. in. 
Containing not more than twelve and one-

half per cent by weight of wood chips or . 
fiber_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 500 lbs. per sq. 1n. 

(b) The strength of gypsum concrete shall be deter
mined by compressive tests of five cylinders, 6 inches in 
diameter and 12 inches in length, from each 25 tons or frac
tion thereof. The test specimens shall be dried at a tem
perature of not less than 70 degrees Fahrenheit nor more 
than 100 degrees Fahrenheit in an atmosphere of not more 
than 50 per cent relative humidity. The specimens shall be 
weighed at 1-day intervals until constant weight is attained. 
The method of testing and application of load shall be in 
accordance with the requirements specified in Sections 19 
and 20 of Standard Methods of Making Compression Tests 
of Concrete, A.S.T.M. C39-39. The a,·erage of the five 
specimens shall not fall below the specified minimum and 
in no case shall any specimen show a strength of less than 
80 per cent of the specified minimum. 

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

gypsum concrete the following values shall be used for the 
modulus of elasticity: 
Class 1 
Class 2 

Class 3 

Neat _______________________________ ! .000,000 lbs. per sq. in. 

Containing not more than three per 
cent by weight of wood chips or fiber_. 600.000 lbs. per sq. in. 

Containing not more than t~·elve and 
one-half per cent by weight of wood 
chips or fiber______________________ 200. 000 lbs. per sq. in. 

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

gypsum concrete the stresses in the concrete shall not exceed 
the following al!owabk values: 
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Compressive stress in bending ----------- 0.25f, 
Axial compressive or bearing stress ______ 0.20f. 
Bond stress (reinforcement. anchored) ____ 0.02f, 
Shearing stress (reinforcement anchored) 0.02f, 

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

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

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 wires shall be supported in the top of the slab by the 
roof or floor beams and shall be tightly drawn down as 
nearly to the bottom of the slab at mid-span as fire protec
tion requirements will allow. Provision shall be made in the 
framing of the end bays of this system for resisting the 
forces due to end anchorage of the wires. The wires shall 
be designed for a tension in pounds per foot width of slab 
equal to: 

in which 
1r is the total load in lbs. per sq. ft. 
L is the clear span in feet 
d is the sag of the wires in feet 

SECTION 4. STEEL AND IRON CONSTRUCTION. 

Order 5321. Structural Steel. 
1. Material. Structural steel shall be of such quality as 

to conform to the "Standard Specifications for Steel for 
Bridges and Buildings" (A.S.T.M. Serial Designation: 
A7-39). 

2. Design Assumptions. Ordinarily beams, girders and 
trusses shall be designed on the basis of simple spans whose 
effective length is 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
sumption of end restraint. full or partial, based on con
tinuous or cantilever action, the columns or other members 

;., 



--

98 STRUCTURAL REQU!REJIH:NTS. CHAPTER 5 

to which they connect, shall be <k~igned to carry the shears 
and moments so introduced, in nd<lition to all other forces, 
without exceeding the allowabh• unit working stresses at 
any point. 

3. Allowable Unit Stresses. All parts of the structure 
· .. <.ll be so proportioned that the ""m of the maximum static 

:ses in pounds per sq. in. sha 11 not exceed the following; 

2nsion 
Rolled Steel, on net section --------------- 20,000 
Rivets. on area based on nominal diameter ____ 15,000 

Compression 

A 
. II d I t· 18,000 x1a y Joa de co umns, grnss sec ion _ - l2 

1 + 18,000 r' 

With a maximum value of ___ ----------------- 15,000 
in which l is the unbraced kn!cth of the columns, 

and r is the correspondinJ.O radius of gyration 
of the section, both in incht·s. 

For main compression mem h•rs, i_ shall not exr 
ceed 120. 

For bracing and other sec,•::clary members, ; 

shall not exceed 200. 

Bending 
Tension on extreme fiber> ,,f ne: sections of 

rolled shapes, plate gi:·.!ers, and built-up 
members -------------· ---------------- 20,000 

Compression on extreme fil·~·rs of f:TOSS sections 
of rolled shapes, plate i:--._cders. and built-up 

members. for values of--'. not g:reater than 

40 ------------------ ·----------- 22,500 
l' 

1 + 1800 b' 

With a maximum value of__ ---------------- 20,000 
in which l is the laterally '"""'PV :-:ed length of 

the member, an<l b is tL· wid~~~ of the com
pression flange, both in ·::.-:hes. 

Stress on extreme fibers of -.·ens _ ------------ 30,000 

Shearing 
Rivets, pins, and turned :0•lts . ::-. reamed or 

<lrilled holes _________ ----------- 15,000 
Unfinish~d bolts ________ ---- .. ----------- 10,000 

-~ 
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Gross area of webs of beams and girders where 
h the clear distance between flanges in inches 
is not more than 60 times t, the thickness of 
the web in inches ___________ c __________ _ 

Gross area. of the '~ebs of beams and girders if 
the web is not stiffened where h is more than 
60 times t, the greatest average shear per 

square inch ~ , shall not exceed 

18,000 
h' 1 + 7200 t' 

in which Vis the to~al shear, and A is the gross 
area of the web m square inches. 

Bearing 
J:ivets, pins, and turned bolts in 

Double 
Shear 

reamed or drilled holes ----------- 30,000 
linfinished bolts ------------------- 20,000 
Expansion roller bearing per linear inch 
600 tunes the chameter of the roller in inches 

4. Beams and Girders. 

99 

12,000 

Single 
Shear 

24,000 
16,000 

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

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

( c) \Veb splices shall consist of plates on each side of 
the web capable of transmitting the full stress through the 
splice connections. 

( d) Stiffeners. Stiffeners shall be required on the 
webs of rolled beams and plate girders at the ends and at 

. ' pomts of concentrated loads, and at other points where 
h, the clear disbnce between flanges, is greater than 
85 t \/18000 (A;i· - 1), in which t is the thickness of 
the web. When stiffeners are required, the distance 
in inches between them shall not be greater than 
85 t \118000 (A/Y - 1), or not greater than 6 feet. When 
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h is greater than 60 times t, the thickness of the web of a 
plate girder, stiffeners shall be required at distances not 
greater than 6 feet apart. Stiffeners under or over concen
trated loads shall be proportioned to distribute such loads 
into the web. 

Plate girder stiffeners shall generally be in pairs, one 
n each side of the web, and shall have a close bearing 
.sainst the flange angles at points of concentrated loading; 

stiffeners over the end bearings shall be on plate fillers. 
The pitch of rivets in stiffeners shall not exceed 6 inches. 

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

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

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

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

5. Column Bases and Anchor Bolts. 
(a) Loads. Proper proYision shall be made to transfer 

the column loads, and moments if any, to the footings and 
foundations. 

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

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

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

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

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

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

6. Minimum Thickness of Material. 
(a) Main Material. The minimum thickness of steel 

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

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

(c) Angles. The \\"idths of the outstanding legs of 
angles in compression (except "·here reinforced b;· plates) 
shall not exceed 12 times the thickness for girder flanges 
and 16 times the thickness for other members. 

(d) Compression llfembers. In compression members 
consisting of segments connected by cover plates or lacing, 
or segments connected by webs, the thickness of the webs 
of the segments shall be not less than -}, of the unsuppoited 
distance between the nearest riYet lines, or the roots of 
the flanges in case of rolled sections. The thickness of the 
co,·er plates or webs connecting the segments shall be not 
less than 1/40 of the unsuppo1ied distance between the 
nearest lines of their connecting riwts, or the roots of their 
flanges in case of rolled sections. 

(e) Corrosion. ProYision shall be made for pa1·ts sub
ject to corrosh·e agents, either by increasing the thickne·:s 
of material or by effecth-e protection. 

7. Welded Connections. Unless otherwise indicated by 
the designer, all connections shall be designed "" flexible. 
They shall permit the ends of the beam to rotate sufficiently 
to accommodate its deflection b;· providing for a h'•rizontal 
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displacement of the top flange as determined by the follow
ing formula: 

e = 8!' , in which e --- the horizontal displace-3,620,000 . 
ment between the top and bottom of the beam at its 
end in inches, S = the flexural unit stress in the 
beam at mid-span, lb. per sq. in., and L = the span 
of the beam in feet. 

Special care is necessary when welding at temperatures 
_.olow 25 degrees Fahrenheit in order to ::n·oid poor work
manship, under chilling, large residual str<?sses, and undue 
cracking, local preheating of the base meta: shall be avoided 
and the welding operation shall be protectt-d from too rapid 
cooling caused by strong winds. 

The size of fillet welds should be selecte·d with regard to 
the inherent efficiency of small welds, the ~ecessity of mak
ing connections in small space and the lir:-.'.tations of weld
ing technique. Practical evaluation of t::ese factors has 
established the %, inch and the frr inch fille: welds as stand
ard sizes for structural welding. 

All welding shall be done by skilled we :·km en who shall 
give satisfactory proof of their skill an .. : ability with the 
process to be used on the propcsed work. 

Welded joints shall be proportional so : !iat the stresses 
caused therein shall not exceed the follo"·::-.g values: 

Shear on section through weld throa: ____ 11,300 
Tension on section through weld thr<:.3.t __ 13,000 
Compression on section through thr«: . .::t of 

butt weld --------------------- - ---- 18,000 

Fiber stresses due to bending shall not e.xceed the values 
prescribed above for tension and compre:o;;coon, respectively. 
Stress in a fillet weld shall be considered .0..s shear, for any 
direction of the applied stress. 

In designing welded joints, adequate ; ~oYision shall be 
made for bending stresses due to eccentrLo:y, if any, in the 
disposition or sections of base metal par':.; .. 

8. Shop Painting. 
(a) Shop Coat. Before leaYing the s::,cp, all steel work 

shall be thoroughly cleaned, by effectiw c,2ans, of all loose 
mill scale, rust and foreign matter. Exec·-:;: where encased 
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in concrete all steel work shall be given one coat of ap
prowd met~! protection, applied thoroughly and evenly and 
well w«rked into the joints and other open spaces. All 
paint shall be applied to dry surfaces. 

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

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

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

9. Erection. 
(a) Bracing. The frame of all steel skeleton buildings 

shall be carried up true and plumb, and temporary bracing 
shall be introduced "·hereYer necessary to take care of all 
loads to which the structure may be subjected, including 
erection equipment, and the operation of same. Such brac
ing shall be left in place as long as may be required for 
safety. 

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

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

( d) Alignment. No ri\·eting shall be done until the 
structure has been properly aligned. 

(e) RiYeting. Ri\·ets driven in the field shall be heated 
and driYen with the same care as those driYen in the shop. 

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

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

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

Order 5325. Steel Joist Construction. 
1. Definition. Steel joist construction shall consist of 

decks or top slabs defined in Order 5325--7 supported by 
separate steel members referred to as steel joists. Any steel 
member suitable for supporting floors and roofs between 
the main supporting girders, trusses, beams, or walls when 
used as hereinafter stipulated shall be known as a "steel 
joist". Such steel joists may be made of hot or cold formed 
sections, strip or sheet steel, riwted or "·dcled 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 550 times the least radius of g;Tation of the top 
chord around a Yertical axis, and in case the top chord con
sists of a flat top section continuous with '' center web, the 
radius of gyration of the top plate alone shall be taken. 

The spacing of steel joists shall not exceed 24 inches on 
centers for floors nor 30 inches on centers for roofs, except 
when used to support steel or wood roof decks. In no case 
shall the spacing exceed the safe span of :he top slab, deck, 
or flooring oYer the said joists. 

Where these spans or spacings are exceeded the require
ments for steel joist construction shall '"'t apply, but the 
steel members shall be designed in aec<c•:«lance "·ith the 
requirements of Order 5324. 

3. :Materials. All steel used shall eonfrJm to the "'Stand
ard Specifications for Steel for Bridge> and Bt:ildings" 
(A.S.T.:M. Serial Designation: A7-39). A:l steel jo'.sts shall 
receive one coat of asphalt base paint >.;.'plied by dipping 
or spraying. or an equiYalent protectiYe coYerir.g. before 
leaving the shop. 

·1. Design of Steel Joists. An open ,;·, steel joost built 
up of bars or other sections, or one fak':ated by expand
ing a rolled section, shall be designed '" .! truss. TJ1e com
pn'ssive stress in chord members anrl cli.0

.;, .. nals of :he joist 
shall not exceed those giYc11 in Order .-,:~~·1-3, :.:,r n1ain 
nwmbers. The tensile stress shall not e,;. :cd 1t:nll•:• pounds 
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per square inch in any member. The minimum shear to be 
used in designing the web members at any point in an open 
web steel j(•'.st shall not be less than 50 per cent of the 
required maximum end reaction for such steel joist. 

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

In the completed structure, the top chords of open web 
steel joists or the top flanges of solid web steel joists may 
be considered as being stayed laterally when the deck or 
top slab onr the steel joists complies with the provisions 
of Order 53:25--7. 

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

All elemen:s of an open web joist shall harn their lines 
of center of gravity meet at a point if practicable; if not, 
stresses aris;ng from eccentricity shall be included with 
other stresses in designing these elements. 

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

5. Erection. The ends of steel .ioists shall extend a dis
tance of at least 4 inches onto masonry or reinforced con
crete supports and at least 2~~ inches on steel supports. 
Every third steel joist on concrete or masonry supports 
shall be anchored thereto with an anchor equirnlent to a "8 
inch round. The ends of all steel joists supported ~n 
masonry waEs 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 1",; inch bar fastened over 
the flanges of the supporting beams. 

During the construction period, care shall be exercised 
to prevent excessive concentrated or moving loads. The con
struction contractor shall provide for adequate distribution 
of such loads so that the carrying capacity of :iny steel 
joist is not exceeded during that period. When erected and 
bridged, the total concentrated load on an~· one steel joist 
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shall not exceed 800 pounds and in the case of open web 
steel joists, such concentrated load shall not be imposed 
between panel points. 

6. Bridging. As soon as steel joists have been erected, 
bi·idging shall be installed between them before the applica
tion of construction loads. This bridging shall be adequate 
to safely support the top chords or flanges against lateral 

"nent during the construction period and shall hold the 
, joists in a vertical plane passing through the bearings. 

, ; steel joists at the ends of panels shall be braced later
:y by anchors or ties at each line of bridging. If diag•)nal 

""·edging is used in which all diagonal members will n;sist 
only tension, they shall not be Jess than a ,'\, inch round rod, 
and these diagonals shall be supplemented by a contin•.:ous 
strut adequately attached to the top chonls or flanges of 
all steel joists so bridged. This top strut shall be equi,·a1ent 
as a strut to a 112 inch round steel bar. If di:1gonal memoers 
are used which are capable of resisting bolh tension and 
compression, the top strut may be omitted. In case bric!.ging 
in the form of horizontally placed beam or angle sec:ions 
is provided, it must be so connected to the steel joists :hat 
it will support the top chords or flanges against la:eral 
movement and hold the steel joists in a nrtical plar.e. Four
teen gauge wire diagonals shall be used to secure the bot
tom chords or flanges at each ]iJH: of bridging of t 0.is ::•1>e. 
Wire may be omitted when bridging which restra:ns :>oth 
top and bottom chords or flanges is used. \\"hen the sp;;cing 
of steel joists exceeds 30 inches on centers in roofs. sag ':"Ods 
may be used in lieu of any of the above types of bric ;ing. 
Rows of bridging shall be not more than 7 feet r.;ia:-:. or 
more than 7 feet from supports. 

7. Decks and Top Slabs. Decks or top slabs o·.-~r steel 
joists may be of concrete or gypsum poun'd on P..:~:a: lath 
centering attached to the top chords or ilanges •c:' steel 
joists as required elsewhere in this section c'r on r~:::·c ·;·able 
centering provided the top chords or flanges of :~.~ steel 
joists are properly stayed by the concrete ,,r gyps·.:..-:: slab. 
Other equally suitable permanent ccnterirg may ·,-= ·~sed, 
provided it is substantially attached to th? top c~_.,,·~s or 
flanges as required elsewhere in this sech·:: and :;-:-·:·;·ided 
these attachments (or the cenkring itself) :;re sec~:-e::- an-
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chored into the c'<.mcrete or gypsum slab. Precast concrete 
or precast gypsi:m slabs when securely attached to the top 
chords or flangt's and anchored thereto and brought to a 
firm bearing. wc,od decks as stipulated below, and cor
rugated or other steel roof decks securely anchored to the 
top chords or fbnges may be used over steel joists. Any 
attachment or pair of attachments when applied shall be 
capable of stayir.g the top chord or flange laterally in both 
directions and in the case of open web steel joists, shall be 
spaced not farther apart than the panel point spacing. 
Decks or top slabs ove1· steel joists shall not be assumed to 
carry any pa rt of the compression stress in the steel joist. 

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

Poured structural slabs of concrete, gypsum or other 
similar material shall not be less than 2 inches thick. They 
shall be poured upon ')lg inch ribbed metal lath weighing 
not less than 4 pounds per square yard for spans not ex
ceeding 2·4 inches and upon %. inch rib lath weighing not 
less than .J.5 pounds per square yard for spans not exceed
ing 30 inches. Other material equally suitable as a form or 
centering for casting concrete or gypsum slabs mav be used 
in place of rib lath. Rib lath 01· oth~r centering ,~·hich re
mains in place shall be substantially attached to the top 
chord or flange of each steel joist at intervals of not over 
8 inches. Such slabs shall be reinforced with mesh or rods 
in addition to the rib lath, except that when slabs are to b~ 
covered with a wood strip top floor, the rib lath or center
ing may, if adequate, sen·e also as the reinforcement. 

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

Order 5326. Wrought Iron. 
The requirements for design, fabrication and erection of 

steel for buildings and structures under Order 5324 shall 
apply to "Tought iron, except that the following stresses in 
pounds per square inch ehall nut he exceeded: 
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Tension on net section ----------------- 12,000 
Compression, on short lengths or where 

lateral deflection is prevented ________ 10,000 
on gross section of columns 

12 000 -60!:_ 
' r 

in which L ~length in inches 
r ~ radius of gyration in inches 

Bending. On extreme fibres if lateral de-
flection is prevented ---------------- 12,000 

Wrought iron shall conform to the Standard Specifica
tions for Refined Wrought Iron Plates, Serial Designation 
A12-18. 

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

shall not be exceeded in cast iron: 

Tension on net section ----------------- 0 
Compression, on short lengths or where 

lateral deflection is prewnted --------- 10,000 
on gross section of columns 

10000-40 ~ . ,. 
in "·hich L ~ length in inches 

r ~ radius of gyration in inches 
Tension in the extreme fibre if lateral 

deflection is prevented _ -------------- 3,000 

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

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

SECTION 5. \VOOD CONSTRUCTIO~. 

Order 5328. Wo~d Constructicn. 
1. Quality of Material. The quality and design of all 

wood used in the construction of all buildings and struc
tures or parts thereof, shall conform to the minimum stand
ards under this section. 

----------- ------------··---
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All members shall be so framed, anchored, tied and 
braced together as to develop the maximum strength and 
rigidity necessary for the purpose for which they are used. 
No member shall be stressed in excess of the strength of 
its details and connections. 

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

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

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

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

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

2. Allowable Working Stresses. In the design and con
struction of structures and structural members of "·ood 
the following unit stresses, in pounds per square inch, shall 
not be exceeded: 
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,,.ORKl:\G S'l'Hl·:ss1·:s .\PJ>l,JC.\IJLI~ 'l'O llATElll.\.L "CSND UXDER CONTINUOUS DRY . dJITlONS 

Allowable UnitStresaes In PoundsJ'er Square Inch for Joist.a, 
Plank.e, Beams an Stringers 

Species Commercial Gradc> ~ame Rulf's Under \Vhich Graded 

l----i----I Comp<..,ion 

Tension 
and 

Extrr.me 
:Fihrl! in 
Bending 

Madmum 
Horizontal 

Shear 
Perpendicu· 

lar to 
Grain 

Parallel 
to Grain 

L 
o 

is 10 or less 

Modulus 
of 

Elaeticity 

800 l, 000, 000 ------1-------·------------------1--c:c:--l-----ll--2cc0-c0 -+-=:--l---:-C'-c~::C-\Vestnn Ik<l Cr.dar ••• Structural_ _____ -·-- --- __ \\'est Coast Lumbermen's Assn. 1000 100 
Jan. I, 1941 

l.JOO 120 1200 1, 200. 000 
1000 

1300 

S_u_u_th,:~~~(;'~-p-,-,-,.-_-_-_-__ -l·-1-4-00_"_f_S_u_u_t_h_"_n __ C_y_p_<""------··_·-_-_ l-N-,-,,-,-1 H-,-,-.-w-o-od_L_u_m_b_"_A_M_n_.-·I------ ~gg 
1100"' f Southern Cypress ____ - -_1_J_a_n_._lc' _l9_4_1 __________ 1 __ ccc::--l---'------l--,---l--c:::c:"--l-----
IROO if f Rock t:lm. _ _ Nat'\ lfnrdwood Lumber Assn. ~gg 

1100 100 

lROO 120 
1600 120 1200 

1000 1G00'""f[tol'k1'~lm___ Jan.l,19.Jl 
1400 ;f: f Hol'k l<~lm .. _ ~~g 
1200# f Hock l<ilm. __ . 

Rock Elm. __ 1400 120 
1200 100 

- --~-·-·---- -- ·------- ---···---------------

Ooul(l:lll Vir. _. - -
(CnaAL H1•gionl 

Dnug!aq Fir -- -- - -- -- -
' [11l.u1d J•:mpir1•) 

Ea.91!'rn \lc>rnltick .---
iinduck,; \\'isconsin 
\[p1nlockJ 

D1•nse 8Ph'(~t St ruetural _____ - - __ 
S1•h•c·lS!nwt11ruL___ -- ------
1200 :t £ Framing un(I Joist_ -- - __ 

UOUd: f l•'rarningan<lJ•Jist __ _ 

S14ecl Structural.. ___ •• __ • - - • __ 
Strw·turnl ____ --·------
1:or1uu11u Striu•!ural .. -

Sl•\.,ptStructurnl ____ --
Jnoo ~G l•:aAtPrn lfoin\oc•k. ____ _ 

!)()() s<; I<:a!ltf'rn llc•m\npk_ - - - -
~00 :-lG 1-:as!t•rn lfomhwk 

\V1•At Cna11t J,urnlwrnwn'11 Asan, 
Jun. I, IU.Jl 

\Vrnh•rn l'irw Association 
.\11ril 1, l!J:rn 

NorthNn ltemlnrk and IInrd
\\<l\>d ~H!!rs. A~~n. 

Ju1w:!I, Uf.lt 
-----------1---·-----c--·--- - - -----------------
\\'••."(Coast Hemlock._ No. I Dinwnsion ____ _ 

tl-l!Hl-= {Oak, il<'dand\\'hitP ___ _ 
Oak_ 1G1ll\-: f Oak, lt1•d an<! \Yhitt• __ _ 

1.100-;; f Oak, He<l and \Vhite ___ _ 
1200 =< f Oak, n('d and \Vhite ___ _ 

\VP.~I Cn:1~! Lumbrrmrn's A!l.'\ll, 
Jan. l, 1!141 

:-.Jat'l \1:1rdwu"'i l.um!H•r .\~~n. 
Jan. 1, Hl-H 

~- -----
lROO 
lflOO 
1200 
uuo 

lROO 
lflOO 
1200 

t 100 
10011 

!lOO 
MIO 

-----
105 
90 

105 
90 

\tltl 

:1:i.o 
3-15 
:125 
a2u 
3RO 
335 
315 

1300 
1200 
1100 
880 

1-166 
1175 
1050 

:JOO IOU 
300 
:wo 
:um 

1, 300, 000 

1, 600, 000 

l, 600, 000 
1, 500, 000 
l, 500, 000 

1, 100, 000 

I, -lllll, tll\ll 

\\'OJll<.ING S'l'llt•:SsES APl'l,ICAllLE •ro l\IA1r1°:1t1A1. USI·~U UNDEll (_.OX'l'INUOUS DRY CONDITIONS-Contlnnt'"d 

-
A\lownble UnltSlrC'118<'8 in Pound11ler S(lunre lnl'h for Joist., 

l'lanlui, lleams an Stringers 

RpC!ri1•s CummNcinl Grad!! Nnme R11!P11 llnd1•r 'Vhich Grndt>d 
Compres!lion 

Tt•nsion 
------------

nnd f.fnllimum Paralll"I f.lodulus 
Eltreme Horizontal Perpendlcu- to Grain of 
Fibri> in Shear lar to L Elasticity 
Ilt•nding Grain if 

b lOorlell.'I 
- ------ -

lOOOSG Norway Pine.·------·- Northern Ifomlork and Hnrd· 1000 " 300 
Norway Pine _________ 900 RG Norwny Pine_--------- wood AlfJl"fll, A~sn. 900 64 300 1, 200, 000 

800 SG Norway Pine .. ________ June27, 19-ll 800 64 300 

Relect Structural_ ______________ 2000 100 380 1450 
I'r\me Structural._. ___ ••••• ___ lROO 100 3RO 1300 

Southern Pine, Long- .\.1 c>rchantahle Stru(•turaL. ··- ___ Southern Pine lnspe('tinn, Dur· 1600 100 380 1200 
leaf_ ________ ---- __ Struct. Sq. I•:dge and Sound. ____ eau ofSouth<'rn Pine Assn. 1600 100 380 1200 1, 600, 000 

No. 1 Structural_ ______________ :May 28, 1940 1400 100 380 1000 
Nn. l L. L. Dim1msion __________ 1400 100 3RO 
Nu, 2 L. L.-1050 f Dhnension ___ . 1050 100 380 ------
DPnse Sf'lf'et Structural. ________ 2000 100 380 1450 
DPnse Structural ______________ 1800 100 380 1300 
Dl•nseStr. Sq. Edge and Sound __ Southern Pine lnsrwrtion, Bur• 1600 100 :J80 1200 

Southern Pine, Short- lNnse # 1 StrurlurnL _ ·---- ____ 1•au of Rnuth(•rn l'ine A119n, 1400 100 380 1000 1. 600, 000 
leaL. ------ _______ N<>. l Donso Dimension _________ Mily 28, lU·IU 1'100 100 3RO 

'.'J"o.1 D111wnsion •••• ___________ 1200 100 :JKO 
No, 2 Dl•nse---1050( Dimension. __ 1050 100 3RO 
No.2 Mlld, Grain-900 f Dim. ____ 900 100 380 . --------------------. 
1200# f Elllltern Spruce. ____ ~-._ Northenot('rn LumLl!r l\lfgre, 1200 90 250 

Eaetern Spruce._ ---· 1100# I Ra11tern Spruce •.. _ ••• __ As.~n. 1100 RO 250 1, 200, 000 
1000# ( Bast..-irnSpruce _________ April l, 1!13R lUOO 1'0 250 
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112 STRUCTURAL REQUIREMENTS. CHAPTER 5 

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

Anchorage shall be provided to resist safely the vertical 
;g forces (see note) and to prevent any sliding or over

jng. This shall include not only anchorage to the 
.llndation, but also anchorage of the roof to the walls. 

,·roper tying of the walls at the corners shall be required. 
:sote: As a specific basis for design of roofs and anchorage, a suctio11 

or yertical lifting- force of 21) pounds per square foot shall b<:: used, 
assurning two-thirds of the dead load is acting to resist the vertical 
foree. 

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

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

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

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

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

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

Non-bearing partitions of stud construction shall be pro
vided with at least one 2 inch plate on top and bottom of 
same width as stud or be otherwise properly fire stopped 
at floor lines. 
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Angles at corners where stud walls or partitions meet 
shall be framed solid so no lath can extend from one room 
to another. 

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

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

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

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

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

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

The top or bottom edges of joists may be notched in the 
outer one-fourth of the length not to exceed one-sixth of 
the joist depth. Notching the top or bottom edge of joists 
will not be permitted in the middle half of the length of 
any joist. 

Header joists over 6 feet long, and tail joists o,·er 12· feet 
long, shall be hung in approved stirrup irons or joist 
hangers. 
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Joists under bearing partitions and running paraHel 
thereto shall be multiple, well spiked, or separated by_ solid 
bridging not more than 16 inches on centers to permit the 
passage of pipes. 

Wood cross bridging shall be placed between joists if the 
., is over 8 feet. The distance between lines of bridging 
·etween bridging and bearing shall not exceed ~ feet. 

ood cross bridging properly fitted and securely nailed to 
Joists shall be not less than 3 square inches in cross 
sectional area. 

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

Solid bridging extending the full height of the )oist shall 
be placed between floor joists which cross bearmg parti
tions. Solid bridging shall be placed between JO!Sts at. the 
Edge of flooring where the attic space is only partially 
covered. 

6. Fire Stopping. Fire stops shall be provided at all i~
tersections of interior and exterior walls with floors, cerl
ings and roof in such manner as to effectively cut off com
munication by fire through hollow concealed spaces and 
prewnt both vertical and horizontal drafts. 

Furred walls shall han• fire stopping placed immediately 
above and below the junction of any floor construction with 
the walls, or shall be fire stopped the full depth of the joist. 

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

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

7. Floors Supported on :\Iasomy Walls. Every girder and 
beam "·hich enters, or rc•sts on, a masonry wall shall have a 
bearing of at least 4 inches thereon. 

Wood members enterii:g masonry party or fire walls shall 
be separated from the ,,pposite side of the wall ~nd from 
beams entering the oppc'site side of the wall by 4 mches of 
masomT. The ends of th• joists, beams and girders shall be 
splayed. or fire-cut to a bevel of not less than 3 inches in 
their depth. 
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Wh,.re girrlers and beams enter masonry they shall be 
provided with wall plates, boxes or anchors of an approved 
self-releasing type so arranged as to leave an air space of 
not less than ~~ inch at sides and ends of member. The ends 
of girders shall not be sealed in; provided, that where ends 
of timbers are pressure treated with creosote or other 
approved preservative, they may be sealed in. 

Anchors for each tier of joists more than 5 feet above 
grade shall be provided where they enter masonry walls, 
and also where they are parallel to masonry walls. Such an
chors shall be .,';, inch by 1 h inch iron, or equal, not less 
than 20 inches long, fitted with a % inch by 6 inch pin at 
the wall end, and shall be spaced not more than 6 feet apart. 
The pin shall be placed horizontally in the wall and 4 inches 
from the opposite face of such wall. Such anchors shall in 
all cases occur on the opposite ends of the same run of 
joists, and where the length of joists is less than the dis
tance across a building, the ends of joists shall be lapped 
and spiked so as to form a continuous tie across the build
ing. Anchors shall be placed across the top of joists that 
run parallel to the wall, and shall be fastened to the ends 
of joists below the neutral axis. 

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

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

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

8. Posts and Columns. Wood posts, when used in base
ments, shall bear on a cement base which shall extend not 
icss than 3 inches aboYe the finish f!oor. The base shall bear 
directly on the post footing. 
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tnral framing are of incombustible material, there shall be 
m, area restriction. 

No building shall be limited in area when divided into 
sections which do not exceed the maximum areas tabulated 
in this order. Such division walls shall have not less than a 
four-hour fire-resistive rating as specified in Order 5105 
a; ·all extend at least 3 feet above the roof unless the 
r< of fire-resistive construction. All openings in such 
" .;hall be protected with fire-resistive doors as specified 
f; special occupancy separation except that such doors 
may normally remain open if held in that position by 
fusible links. 

Order 5402. Number and Location of Exits. 
Every building and every story thereof shall have at 

least two exits, with the following exceptions: 
( 1) First and second story storage rooms not over 

3000 square feet in area. 
(2) The second story of a two story building, pro-

vided such story is used only for offices; is not over 3000 
square feet in area; and has a stairway enclosed with not 
less than one-hour fire-resistive construction, as specified in 
Order 5105, leading directly to the outside and not leading 
to the basement. Such enclosure shall be unpierced except 
for the entrance and exit doors. 

Additional exits shall be provided so that no part of any 
factory or mercantile building having contents which are 
liable to burn with extreme rapidity or from which poison
ous fumes may be liberated or explosions occur in case of 
fire, will be more than 75 feet distant from an exit. In other 
buildings in this classification this distance may be in
creased to 100 feet and where approved sprinklers are pro
vided throughout the building, a further increase to 150 
feet will be permitted. All of the above distances are to be 
measured along public passageways 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 5116-511$. The other I 
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exits. shall be either stairways or horizontal exits as speci
~ed m Order 5119, or fire escapes as specified in Order 
;,120. No fire escape, however, will be accepted as a required 
exit on any building more than 5 stories or 55 feet in 
height. In a two story building, an outside wooden stairway 
may be used as an exit. 

Every building which will accommodate more than 50 
per.sons above the second story shall have at least two 
sta1nvays. 

_ Wherever stairways are required under this classifica
t10n, ramps ~1th a slope not greater than one foot in 6 feet 
may be substit.uted. Ramps shall comply with all the require
ments for stairways as to construction enclosures width 
landing and l.ighting, .and shall ~e su;faced with' an ap~ 
proved non-slip matenal. Handrails shall not be required 
where the slope of the ramp is less than one foot in ten feet. 

Order 5404. Total Width. 
In a building not provided with horizontal exits the 

total width of stairways shall be not less than the follo~ing: 
(a) In or~mary or frame buildings, 60 inches per 100 

persons; 1f sprmklered, 40 inches per 100 persons. 
(b) In fire-resistive and mill buildings: 

' Fire- Fir.,... 
rl"l';istiv~ resist\...-e 11ill 

srer;~- not 11ill not 

s~~~- sr::~- sr::~k-

-- ·,;1;;;,- -I 30 50 40 60 !n. per 100 persons on 2nd floor 
15 25 20 30 

plw 12 20 16 24 
:n. per 100 persons on 3rd floor 

plus 9 15 12 18 
!n· pPr lOO pE>f!lons on 4th floor 

plw 6 10 8 12 
~n. per 100 persorui on 5th floor 

plus 3 5 • 6 
!n. per 100 persons on 6th floor 

plw u 0 0 0 
~n. pf'r 100 persons on 7th floor 
m. per 100 persons on 8th and 

al.Jo Ye 
but in no case shall such totaCwidth be less than 

30 I SO I 40 J 60 [ in. per 1oo:persons on any one 
floor. 

Stan?ard fire escapes (Order 5120) may be substituted 
for stairways to the extent of not more than one-third f 
the required total width, subject to the provisions ~f 
Order 5402. 

If horizontal exits (Order 5119), are provided for any 
floor, th". number of persons accommodated on such floor 
may be mcreased at the rate of 100 persons for each 40 

i 

! 

I 
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Short columns or posts are those having an L/ d ratio ,,( 
1i} or Jess in which L = unsupported length in inches an<l .' 
the least side in inches. 

Safe load for short columns may be obtained by \ h•' 
formula 

ich p represents the working stress for the colun"1 

A 
.1 S represents the safe unit compressiw stress par:lfo'\ 

<, the grain given in the table of working stresses. 
' 

For columns of the intermediate class, that is. with ·; 

ratios between 11 and K, the following formula is r., .. 
ommended: 

p [ 1 ( L );--
A= S l-3 Kd .::_ 

in which K = 0.64 /~ 
and E =the modulus of elasticity given m the table ,,t 

working stresses. 

For columns having~ ratios greater than K the fo1>,·
cl 

ing formula is recommended: 
p 0.274E 

A=(~)' 
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Chapter 6 

FACTORIES, OFFICE AND MERCANTILE BUILDINGS 

Order 5400. Scope. 
This classification includes all factories and workshops 

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

Order 5401. Construction, Height and Allowable Area. 
Buildings in this classification shall be of the type of 

construction, and shall not exceed the number of stories as 
specified in this order. The floor area of any such building 
shall not exceed that permitted for the corresponding type 
of construction and number of stories. 

Types of 
Construct ion 

:-\umber of 
Stories 

1\.Ia:dmum Floor Ar<'a!' r~q. Ft.l 

---~~1111.~~lding _!:~nl ~:":-, -m-ore-

--------l-------l--l:_S:_u:..'..:.":_ 2 Streets , :;;~reers 

FirP-RPsistive X o RPStrictions 

-----·--
6 or 7 storiffl ________ 60Q(l ~000 12000 

1lill Construetion ___ ----- 4 and ii stories ______ 10000 1.SOOO l<\000 
2 and 3 storiPS. _____ 1'5000 1~000 20000 
1 story _____________ 20000 25000 30000 

4 ~tori,,,-; ____ -------- 6000 9000 12000 
Ordinary Constru<'tion. __ _ 2 and 3 stories ______ 7500 11000 l:iOOO 

1 storj·------------- 12000 1.'iOOO 20000 

i ~~~~;;~~:::::::::::! 5000 6000 iOOO 
10000 12000 14000 Frame Construction. ____ _ 

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 provided with approved automatic sprinklers and in 
one story buildings of ordinary construction, whose con
tents are incombustible, and whose floors, roofs and struc-

1:· 

i 
i 
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inches of width of such exits, provided such increase shall 
not exceed 100 per cent of the number of persons accom
modated by the stairways. 

Example: As examples of calculations under this order 
where the same number of persons are to be accommodated 
011 each floor, the following table shows the number ac
·nmmodated bv two stairways of minimum width (each 44 

' . 
:iches wide) : 

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

(b) Fire-resistive and mill buildings: 

I 
Fire- Fire-

I res:Sti·.-e resistive 11il1 :'.I.till not 
lle-ight of building Sprink- '"' Sprink- Sprink-

lered Spr!nk- le red if'tPd 

I lered -----------

:!storil.'s. --- _____ • _ I 293 175 220 147 l'Ns<ms on r·ach floor 

:l 11-wrks .•. - ______ 195 117 1.17 9"' l't-rson~ on eaeh tloor 
·1 154 92 llG 77 l'nsons on i,arh floor 

~=~~~\:=========:: -! 133 1'0 100 67 l't•rsons on each floor 
122 73 92 GI 1'1•rsons on each floor 

~l.~~1~an·6-~t-Ories:: I 117 70 Persons on Pad1 floor 

Where one nummum stairway and one "A" fire escape 
are provided. take % of the above numbers; subject to the 
limitations of Order 5402. 

Order 5.f0.5. Capacity of Buildings. 
In calculating the aggregate width of exits, the capacity 

,,f the building shall be established as follows: 
Stores. first floor and basement _ 30 sq. ft. per person 
Stores. second floor and aboYe -- 60 " " " " 
Dining Rooms, Cafes, Taverns, 

etc. ----------------------
Places· c•f Seated Assemblage --
Warehouses ----------------
Factories and Offices ---------

10 
7 

300 
75 

" 
" 
" 
" 

" " " 
" " " 
" " " 
" " " 

The above rlgures are based on the net area of each occu
pied space. \\"here dining rooms, cafes, dance halls and 
places of se,lted assemblage accommodate more than 100 
persons, see Order 5501. . 

In other c'<?cupancies not specified above, the capacity 
shall be determined by the actual number of persons liable 
to be accon11'1cxiated therein and no greater number of per
sons will be pffmitted therein. 
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Order 5406. Exit Doors. 

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

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

Order 5407. Passageways. 

Where there is not direct access to outside exit doors, 
safe and continuous passageways, aisles or corridors lead
ing directly to every exit shall be maintained at all times 
on all floors of all buildings. Every passageway, aisle or 
corridor shall conform in width to the rule for width of 
stairways as specified in Order 540·1. Widths shall be meas
ured in the clear, at their narro"·est points produced by 
any projection, radiator, pipe or other object and the re
quired width shall be maintained clear and unobstructed 
at all times. 

Order 5408. Enclosure of Stairways and Shafts. 

All stairways, ramps and ele,·ator shafts in buildings 
three or more stories in height, including landings shall 
be enclosed as follows: 

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

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

(3) Ordinary constructed buildings, not less than one
hour fire-resistive construction as specified in Order l'i105. 

( 4) Frame constrncted buildings, not less than one
hour fire-resistive constrnction as specified in Order 5105. 

' i 
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All doors opening into such enclosures shall be as speci
md in Order 5109, and all windows shall be of wire glass 
arui metal frames and sash. 

Es:erptlon: Monumental stairs leading from the street floor to the 
second floor or to a bas(·ment ui;ed tor commercial purposes need not bf') 
enclosed, provided they are effectively cut off at the S<"cond floor <and 
b: -nt) by partitions having fire-resistance as specified above. 

ti 
a 

>t Ele,·atoni nnd Ele"·ntor Enelo"urea: For requiren1ent::: gov
cie installation and operation of ('}evators, and the construf'tinn 
tection of elevator sbaftway:::, seE' the Elevator Code issued by 

lustrial Commission, v.·hich code a.pplies to all public building-s 
,1!aces of employment. 

Order 5409. Opening to Roof. 
Every building, or section of a building, 2 stories or more 

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

Order 5410. Trap Doors and Floor Opening:;;. 
Every opening through any floor or thr-:·:igh any roof 

used by the public or by employees shall b-= guarded by a 
substantial enclosure or rail not less than :3 feet 6 inches 
high. Floor openings in buildings of more :'ian 2 stories, 
unless enclosed with fire-resistive enclosuros as specified 
in Order 5408 shall be protected by fire-res~stive doors as 
specified in Order 5109. 

Order 5411. Lighting. 
All stairways, fire escapes and exits and tt. ~ passagewa~s 

leading thereto when used at night shall :oe properly 11-
luminated to facilitate egress. The intensity : f illumination 
shall be not less than 2.5 foot candles. 

All gas jets or gas lights in factories or w<: ~kshops where 
combustible material is used, shall be prope·Jy enclosed by 
globes or wire cages, or otherwise properly guarded. 

For detailed requirements applying to ::'le lighting of 
places of employment see the Industrial :....ighting Code 
issued by the Industrial Commission. 
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Order 5412. Sanitary Equipment. 
1. Toilets. 

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

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

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

One water-closet for every 40 females, or fraction; 
One water-closet for every 75 males, or fraction, and 
Where there are more than 25 males accommodated 

there shall be one urinal for every 50 males, or fraction 
thereof, in excess of 25. 

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

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

In public occupancies other than those where stimulat
ing drinks (as defined above) are served for consumption 
on the premises, one water-closet of the type described 
above shall be provided in connection therewith for each 
sex accommodated. Except that a small mercantile estab
lishment where normally not more than 25 patrons are ex
pected to be on the premises at the same time, need have 
in connection therewith only one toilet room to accommo
date both the public and employees. 

l 
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( c) Toilets in Places of Employment. ~ee Or?er 2203 
of the General Orders on Sanitation followmg_ this order. 

( d) General Requirements. For general toilet r~om_ re
quirements in regard to location, constructio~, ventilat10n, 
iixtures, etc., see Orders 5250 to 5264, mc!us1ve. 

Where toilet rooms used by males and females adjoin, 
walls between such toilet rooms, if of studding with 

0
h and plaster, the lath shall be of metal. 
2. Drinking Water. Sufficient pure drinking wate~ piped 

from mains or in sanitary containers, shall be provided m 
connection ;vith ewry public building under this classifica
tion. Drinking fountains separate from other fixtures and 
constructed as provided in Section 53(c) of the State 
Plumbing Code, or individual drinking cups of a typ~ ap
proved by the State Board of Health, shall be ~rov1de~, 
except in places where food or drink is served and m public 
buildings where normally not more than 2~ patrons are 
expected to be on the premises at the same time. Drmkrng 
fountains shall not be placed in toilet rooms. 

For drinking water requirements in places of employ
ment see Order 2:!17 of the General Orders on Sanitation 
following this order. 

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

3. Washing Facilities. In every public b~ilding and in 
every place of employment, except as prov1_ded m Order 
2213, wash bowls shall be provided in connection with tmlet 
rooms, one for ewr,· 2 \vater-closets or urmals, or fract10n. 
Clean individual cloth or paper towels an_d soap shall be 
provided in connection with every lavatory mstallation. The 
installation of a towel for common use, or the use of any 
common towel is not permissible. 

See also Orders 2213 to 2~15, inclusive. 
:1\nte· Th<> follo-..\·ini::;- On10rf'! 22!•:;. 2'.!1:\, 2214, 22lri. 2217 and 2218 3:re 

tak(·n ~rom tl:e Geiv-·ni! Urd•'T>' on 8anitati?n i~sued hy the Ind~st:1al 
Cornmi>=."'i'ln. F<>r furth••r rt>quir<0>nH•nts on f"an1tat1on. see that publication. 

Order 2203. Number of Closets and Urinak 
Jn every place of employment, whether heretofore or 

hereafter constructed. one water-closet shall be provided for 
ewry 20 persons, or fraction thereof, of either sex. 
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In addition thereto, where more than 10 males are em
ployed, one urinal shall be provided for every 40 males, or 
fraction. Where not more than 10 males are employed, 
either a urinal shall be provided or the water-closet shall 
have a projecting lip and self-rising seat. 

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

In all new installations only individual urinals shall be 
used. Such individual urinals shall be of porcelain or 
vitreous china, set into the floor, the floor graded to the 
urinal, and shall be equipped with an effective automatic 
tank or ,·alve or satisfactory foot operating flushing device. 

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

Order 2213. Lavatories Near Toilet Rooms. 
Adequate washing facilities shall be provided in or ad

jacent to every toilet room. In new installations there shall 
be at least one lavatory for enry five fixtures (closets and 
urinals) or fraction. 

Xote: (l; One lavatory for eYery 2 or 3 fixtures is recomn1en<lf>d. 
(!!) s.,., fJ;d<'r 2215 on Inf'.terial from 'vhich lavatories shall be ni.u.h•. 

SECTJO:-;" 2. GENERAL SANITATION IN ALL PLACES OF 

E~IPLOYl·fE~T. 

Order 2214. Washing Facilities. 
1. La•:atories. Adequate washing facilities shall be pro

vided, i I 1 in all places of employment where lead, arsenic, 
or other poisonous or injurious materials are handled by 
the emp:C;.-ees, and, (2) in places of employment where food 
is prep2 ~d or manufactured, and, (3) in glue factories, 
foundrie::. machine shops and other places of employment 
where tl:-o employees' hands become dirty or greasy, except 
that in c:,dustries of the last mentioned class, located in 
small tc c·.-ns, where the employees go home at noon, this 
requirer:: 0 nt may be waived by the Industrial Commission. 
In the c".•Ae places of employment there shall be at least 
one la,.,,_: "l'Y for ever0• 10 employees, or fraction, and hot 
water sr...o :; be provided. Stoppered troughs for common use 
of watec are prohibited. 

Xote: .' _ -,~:ashing facilities 'vh,.re the ~1np\oy.:e mur<t nf'eel";::arilY 
wo.sh in:-·:..- -.:ng "'-·atC'r are rel'on1mended. A large troui;h \\ithont ~t"P-
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per. ·where each pers0n •vashcs from an individual faucet, is generallr 
better than Sf'parate bowls. . 
. (:!} One lavatory or fr1.ucet for e\·ery 5 c1nployt>es is recommended. 

('.;) Adequate v.·ashing facilities are recornmendctl for all place>,; of 

<'mployment. . 
(4) '\Vash rooms should he constru(·t•_·d a!TOrding to the requirem<>nts 

for toilet rooms, as far as possible. 

All lavatories shall be made of porcelain, enameled iron, 
· other impervious material. 
2. Showers. Adequate shower facilities shall be provided 

in accordance with the following requirements: 
(1) In all places of employment where lead, arsenic, 

or other poisonous or injurious materials are handled by 
the employees, at least one shower shall be provided for 
every 10 employees, or fraction, who handle or come m 
contact with such materials. 

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

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

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

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

Order 2215. Towels. 
In all places of employment the use of towels i1:1 com:mo~ 

is prohibited. Where washing facilities are reqmr~d, md1-
vidual cloth to\vcls or paper towels shall be furmshed by 
the employer. 

··~-
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Order 2217. Drinking Water. 
Each place of employment shall be supplied with suffi

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

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

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

Order 2218. Rest Rooms. 
Rest rooms shall be provided in all places where 5 or 

more women are employed. Each rest room shall be suitably 
furnished for the purpose of reclining. In buildings where 
individual offices are leased or rented, at least one rest room 
shall be provided to serve the occupants of the building. 

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

Order 5413. Isolation of Hazards. 
All heating boilers and furnaces, power boilers, fuel 

rooms, storage vaults for paints, oils and similar com
bustibles, and other similar hazards in a building shall be 
isolated from the rest of the building by at least a two-hour 
fire-resistive enclosure as specified in Orders 5105 and 5106. 
Space heaters fired with various fuels, if approved by the 
Industrial Commission, may be used without an enclosure. 

Note: For heating and -v,.ntiln.tion in factories, office and mercantilP. 
buildings, etc., see the Heating, Ventilation and A.ir C'<,nditioning Code 
issued by the Industrial Com1ni~8ion. 

Order 5414. Standpipes and Fire Extinguishers. 
For exterior standpipes see Order 5121. 
Standard interior first aid standpipes, as specified in Or

der 5Ul shall be provided in all buildings of more than 2 
stories and more than 3000 square feet undiYided floor area, 
"·here flammable material or any other hazardous condi-
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tion is present, unless an approved automatic sprinkler 
system is provided. 

\VhereYer water supply of sufficient pressure is not avail
able, two standard fire extinguishers as specified in Order 
5122 shall be provided on each floor in place of each 

ired interior standpipe. 

...• :r 5H5. Automatic Sprinklers. 
A complete automatic sprinkler system, as specified in 

Order !5123, shall be provided in every building of this clas
sification, except office buildings not used for mercantile 
purposAs, where more than 50 persons are employed or 
accommodated above the third story except as provided 
below. 

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

An office building in which one or more of the lower floors 
is used for 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 offices only. 

No sprinklers will be required in a building of fire
resisth·e construction whose contents are not readily 
combustible. 

Order 5416. Fire Alarm. 
A fire alarm system shall be prodded in every factory or 

workshop where more than 10 persons are employed above 
the second story, except buildings "-hich are provided with 
a complete automatic sprinkler system, and except fire
resisti,·e buildings whose contents are practically incom
bustible. 

Order 5417. Floor Load Signs. 
In every factor,·. workshop, warehouse, or other building 

where material is piled, notices of a permanent character 
shall be painted or othendse prominently displayed, stat
ing the li\·e load in pounds per square foot which the floor 
is designed to carry. Such notices shall be placed in full 
view, on each floor. 
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Where floors are always used for th st f 
particular t · 1 th e orage o some 

. ma er1a ' e walls shall be marked to the h i ht 
!~r:~~~~- the material shall be piled without exceedin; f he 

Order 5418. Signs Indicating Number of Persons. 
In all buildings of this classification where 50 

per~ons are accommodated on any floor above the o;e:,nore 
notices shall be prominently displayed stating the m . ond, 

~~~~e:x~~ ~":,.~;ns on eac~ floor for whom stairw:;~ma~~ 
5406 S h . been pronded according to Orders 5402-

. uc notices shall be placed in full view, on each floor. 

Order 5419. No Smoking Signs. 

wh~r;'e0~~!i':,h~\1 not be _permitted in retail establishments 
. a e materials are handled or Id S "t 

signs bearing the words "No Smoking" shall si . u; ab_le 
all places where such hazard exists. e erec ed m 
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Chapter 7 

THEATERS AND ASSEMBLY HALLS 

SECTION 1. SCOPE AND CLASSIFICATION. 

Order 5500. Theaters. 
In the theater classification, are included all buildii;igs 

or parts of buildings, containing .an ass~bly hall, havmg 
a stage which may be equipped with cui:ta1ns or permanent 
or movable scenery, or which is otherwise ada?t~ble to the 
showing of plays, operas, motion pictures or similar forms 
of entertainment. 

Order 5501. Assembly Halls. 
In the assembly hall classification, are included al_I buil?

ings, or parts of buildings, other than theaters, wh~ch will 
accommodate more than 100 persons for entertamment, 
recreation, instruction, worship or dining purposes. 

Note: Every assembly hall which vdll accommodate not more ~han 100 
persons shall conform to the requir~ments of Chapter 6. covering fac
tories, office and mercantile buildings. 

SECTION 2. CONSTRUCTION REQUIREMENTS. 

Order 5502. Class of Construction. 
The capacities of buildings or parts of buil~ings in this 

classification for the various types of construct10n shall not 
exceed, and shall comply, with the following requirements: 

11AXJJ\1LM: CAPACITIES 

Type of Construction 

~tn_~~~~t-i~-~=: = =- -~ ==-======= =:: ::::: ::: :·:::::-:: =-
Ordinary_______________ __ -------- ---- -- ------
Frame________________ ---- - --- ----- --- ---

\\"ith Stage 

;-.;oLimit 
750 
500 
300 

Without Stage 

No Limit 
1000 

750 
750 

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

( 1) Not more than one story in height without a bal
cony, and with no basement except a heatmg and fuel room 
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enclosed W:th four-hour fire-resistive construction as speci
fied in Orders 5105 and 5106, with all interior openings -
protected S3 specified in Order 5109. 

(_2~ LJcated at least 20 feet from any other building 
or ad.i omir:g property line. 

(3) Is not built in connection with a building used 
for any otJ-.~r purpose. 

(4) ls provided with foundation walls and piers of 
masonry c( ::struction. 

( 5) ";1ere m?tion picture booths are required they 
shall be en:.osed with four-hour fire-resistive construction. 

ExeeptJon: :.1 places o! '\\-orsh!p a full basement and a t-alcony seating 
not more th~1 30 persons may be provided. 

In an~- :heater or assembly hall, balconies which accom
modate rnc-ce than 100 persons shall be of fire-resistive 
constructio: as specified in Order 5100. 

Order 550::. Height Above Grade. 

(1) ~:·eaters. The height of the sills of the principal 
entrance ct:.:rs to any theater, as defined in Order 5500 
shall be no; more than 18 inches above the outside grad~ 
at that po:i:. The floor level at the highest ro"· of seats 
on t~e ma:i floor shall not be more than 6 feet above the 
outside gn•:<' at the main entrance; the floor level at the 
lo1'·est row :i seats on the main floor shall be not more than 
6 feet belov or abo,·e, the grade at the nearest exit. 

(2) A::,.;rnbly Halls and Roof Gardens Above First 
Story. 'VhG"l assernbl;· halls are prodded above the first 
story, _the folowing limitations of occupancy, type of con
struction arn exit facilities shall apply: 

1·~-.,. 'r Construction ------- 1fa,;:imum No. 
of Occupants 

No Limit 
400 
200 

Hei~ht Above 
Grade 

No Liir::t• 
2nd Story o,.. 22 feet 
3rd Story or 2-~ feet 

. *One smokl'r~o: ~tair to" N_ from the level of the assemblv hal! leadin d" ti 
ter:or at street gr~o:i '.n:i.!J hP. pro,·1d•~ for eYer:_1.· 750 pefl!ons capitcitv or !rac-t :~ y j t~h ex
stai::w~yi:i shall t>f' i;;. ':!st 44 incht>s wide and shall be in addition tO Other r""~ired ei;.i:~ · e;ie 
the owJding. , ., '"-r.vays in 

(3) Ai issembly hall may be placed in the basement 
of a fire-re.0 "ive building if the capacity does not exceed 
2500 persoi; •r in a building of mill or ordinary construe-

~ 
f 
f: 
'I k 
·' l 
-~ 
'i ll 
ii: 
l 

!l 
rf · 
!f 

ii 
ii 
l+ 
·1 
'r 
11 
i i 

" 1· 
t 
j 
l 
t 

I ! 
'' I ~·-



. ..- -

132 THEATRES AND ASSEMBLY lIALLS. CHAPTER 7 

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

Order 5504. Exposure and Courts. 
Every theater or assembly hall which accommodates 

• nore than 600 persons shall have at least 3 walls abutting 
on streets, alleys, or open courts. 

The wall containing the main entrance to any theater 
or assembly hall shall abut on a street. The lobby or pas
sageway leading from the main entrance doors to the foyer 
or auditorium shall be direct and unobstructed and of a 
minimum width equal to the sum of the widths of the main 
entrance doors. There shall be no openings from other 
occupancies to such a corridor or passageway. 

The width of every exit court shall be at least 6 feet 
for an occupancy not exceeding 500 persons, and shall be 
increased at the rate of one foot per each 500 persons 
additional. Every such court shall lead to a public thorough
fare, either directly, or through a passageway of equal 
width, not less than 8 feet high enclosed with unpierced 
four-hour fire-resistive walls, ceiling and floor as specified 
in Orders 5105 and 5106. The floor and ceiling shall be de
signed for a live load of not less than 150 pounds per 
square foot. No such court, or passageway shall be used for 
storage or any other purpose whatsoever. 

Order 5505. Separation From Other Occupancies. 
Every theater and assembly hall shall be separated from 

any other occupancy by an absolute occupanc;· separation 
as specified in Order 5108, except that a special occupancy 
separation as specified in Order 5108 may be used between 
an assembly hall accommodating not more than 750 persons 
and any other non-hazardous occupancy. Where a special 
occupancy separation is permitted in this order, a single 
fire-resistive door may be used for the protection of 
openings. 

For assembly halls of unlimited capacity located on upper 
floors of fire-resistive buildings which are served by ele
vators, the elevator openings may be permitted under the 
requirements for special occupancy separation specified in 

-. 
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Order 5108, but otherwise, absolute occupancy separation is 
required. 

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

Order 5506. Capacity. 

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

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

Use or Occupancy 
Arenas and Field Houses 

Basis of Capacity 
------ 4 sq. ft. per person. Use 

seated areas only. 
7 sq. ft. per person. Assembly Halls, with Stage ____ _ 

Banquet Halls ----------------
Churches {Auditoriums) _____ _ 
Churches (Dining Rooms) ____ _ 
Dance Halls ------------------
Dining Rooms _______________ _ 
Gymnasiums ________________ _ 

Lecture Halls ----------------Lodge Halls _________________ _ 

10 sq. ft. per person. 
7 sq. ft. per person. 

10 sq. ft. per person. 
10 sq. ft. per person. 
10 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. 
6 sq. ft. per person for 
seated space. 

15 sq. ft. per person for 
unseated space. 

School Auditoriums ----------- 7 sq. ft. per person. 
Skating Rinks ---------------- 15 sq. ft. per person. 
Theaters ------ -------- ______ 7 sq. ft. per person. 
Theater Lobbies -------------- 7 sq. ft. per person. 

Xote: T~e capacity ot theaters and theater lobbies must be combined 
to determine the theater capacity. 

Order 5507. Number and Location of Exits. 
Every floor and balcony of a theater and assembly hall 

shall be provided with not less than two exits, placed as far 
apart as practicable. and so located that if anv exit is 
blocked, some other exit will still be m·ailable fr~m ewry 
part. 
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Where more than 600 persons are accommodated there 
;hall be at least 3 exits, and where more than 1000 persons 
ire accommodated there shall be at least 4 exits. 

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

Order 5508. Type of Exits. 
The required exits from any part of a theater or assembly 

. 1all shall be exit doorways, stairways or ramps. 
All exits to grade from a higher or lower level shall be 

stairways or approved ramps. In all theaters and in assem
bly halls having a capacity of more than 400 persons, where 
the exit rise is not more than 3 feet approved ramps shall 
be used. By approved ramp is meant an incline located in
side the building and having a slope of not more than one 
foot of rise in 8 feet. 

Stairway exits shall be interior stairways, or smoke
proof towers as specified in Order 5117; except that "B" 
type fire escapes may be used as exits from balconies for 
not more than one-half the required exit width, if located 
against blank walls. 

Order ;;.)09. Stairways. 
E\·en· stairwav in a theater or assembly hall, except 

stairw;,.s from the main floor to the first balcony, shall be 
encloseci as specified in Orders 5116 and 5117. No closet or 
open space shall be placed under any stairway, platform or 
landing. 

Stairways and steps which have more than three risers 
shall ha,·e handrails on both sides. 

E,·ery stairway used by the public in a theater or assem
bly hall, shall have a uniform rise of not more than 71/2 
inches and a uniform tread of not less than 10 inches, 
measuring from tread to tread and from riser to riser. No 
winders shall he used and there sha]] be not less than 3 nor 
more than 16 rise1·s in any run. 

Note: !3ec Order 5116 for general stairway requirements. 

Order ;;510. Exit Doorways and Doors. 
Every required single exit doorway shall contain a stand

ard exit door as specified in Order 5115. For double doors, 
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with or without mullions, the width of each door may be 
reduced to 2 feet 6 inches. 

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

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

Sills at all exit doorways shall be level and flush with 
adjacent inside floors and ramps. Where an aisle or pas
sageway leads to an exit from either side of the exit door
way there shall be a level floor space at the doorway sub
tending the width of the aisle and the doorway. 

Order 5511. Exit Lights. 
I:" every theater and assembly hall, except church audi

tormms, exit lights shall be provided immediately over all 
exit doorways, and in such other places as may be neces
sary to direct the occupants to exit doorways and to a street 
alley or exit court. The installation of such exit lights shali 
comply in all respects with the provisions of Section 134.1 
of the Wisconsin State Electrical Code. 

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

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

Order 5512. Width of Exits. 
The total width of exits from everv theater and assemblv 

hall, a?"d from every part thereof, sh~ll not be Jess than th~ 
followmg: Buildings of fire-resistive construction 36 
inches per 100 persons. Buildings of ordinary constru~tion 
40 inches per 100 persons. Buildings of frame construction' 
44 inches per 100 persons. ' 

In theaters, the width of the front entrance shall be not 
less than 1.3 of the total required exit width. 

Order 5513. Seating. 
All seats, chairs and benches shall be placed not less than 

32 inches back to bnck measured horizontally, except that 
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far grandstands and bleachers without back rests this 
diimension may be reduced to 24 inches. For benches with
out arms, grandstand and bleacher seats, the seating capac
ity shall be established by allowing one sitting or seat to 
each 18 inches of length. 

All seats, chairs and benches, except chairs in boxes or 
J. • s, shall be securely fastened to the floor; or if the 
f. level, the seats or chairs may be fastened together 

Jups of 4 or more. Loose chairs or seats shall not be 
i. d unless a special permit is secured from the Industrial 
( .nmission. 

There shall not be more than 12 seats in a row between 
aisles, nor more than 6 seats in a row which has an aisle on 
one side only, except that for grnndstands and bleachers 
without back rests and with a railing along the front, these 
'igures may be doubled. No aisles will be required for such 
Jrandstands or bleachers where the seats extend to the 
floor or ground without a railing along the front. 

No seat bench or platform on which seats are placed 
shall be more than 22 inches in height of riser. 

No seat bench, or other platform or floor area on which 
seats are placed, or the top seat of any bleachers shall be 
nearer the ceiling than 8 feet, nor nearer to the bottom of 
any truss or girder than 6 feet 4 inches. 

The requirements of this order do not apply to restau-
rants, dining or dance halls. 

Order 5514. Width of Aisles. 
Aisles having seats on both sides shall not be less than 

2 feet 10 inches wide at the beginning and shall increase 
in width toward the exits at the rate of 1/4 inch per foot of 
run; or the aisle may have a uniform width not less than 
the average width of the foregoing calculation. No wall 
aisle shall be less than 3 feet wide and no other straight 
aisle shall be less than 3 feet 6 inches wide. 

There shall be a cross aisle leading to each required side 
exit. Cross aisles shall not be less than 6 feet 8 inches back 
to back of adjacent rows of seats. 

Order 55U. Lobbies and Foyers. 
The width of lobbies and foyers shall be determined on 

the same basis as required for exits in Order 5512, but shall 
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in no case be less than 5 feet wide, and shall be so designed 
and apportioned as to prevent congestion and confusion. 
Lobbies and foyers which serve as means of egress shall be 
at least equal in combined width to the required width of 
the stairways, passageways, aisles or exit doorways leading 
to them. 

Order 5516. Inclines and Aisle Steps. 

To overcome any difference in level between courts cor
ridors, lobbies, passageways or aisles required, or us~d, in 
egress from a theater or an assembly hall, approved ramps 
as specified in Order 5508 shall be employed where the dif
ference in elevation does not exceed 3 feet, except that this 
requirement need not apply to balconies. 

Steps in balcony aisles shall extend the full width of the 
aisle and shall have a uniform rise and run as specified in 
Order 5509. No handrails will be required. 

Order 5517. Obstruction. 

All lobbies, aisles, passageways and doorways shall be 
kept free from furniture, drapes, display equipment, mer
chandise, vending machines and other obstructions and no 
person except an employee shall be allowed to sta~d in or 
occupy, any of the aisles, passageways, corridors or lobbies 
durmg any performance or public gathering. Except that 
~atrons may be allowed to wait in a lobby or similar space 
1f such use does not encroach upon the required clear width 
of the exits. Such waiting shall be restricted to areas sepa
rated from the required exit ways by fixed railings not Jess 
than 42 inches high. In entrance lobbies only, the exit space 
may be divided by railings not Jess than 36 inches high set 
up in the direction of travel in an approved man.ner for the 
regulation of ingress and egress. 

A booth or counter for the sale of package merchandise 
may be placed in the lobby or foyer of a theater where there 
is sufficient excess space so that the front of the booth or 
counter can be located not Jess than 5 feet back of the line 
marking the width of the lobby or foyer required for exit 
purposes. 
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Order 5518. Mirrors and False Openings. 
No mirror shall be placed in any part of a theater or 

assembly hall used by the public for exit purposes, including 
lobbies, corridors, stairways, ramps or any other exit facil
ity. Where a mirror is used in an auditorium, it shall be 
placed flush with the wall and with the bottom at least 7 
feet above any floor, balcony, gallery or platform. 

No false opening or decorative device giving the appear
ance of a door or window, where none exists, shall be placed 
in any part of a theater or assembly hall used by the public. 

Order 5519. Decorations. 
Fabric decorations used in theaters and assembly halls 

shall be flame proof. 

Order 5520. Elevator and Vent Shafts. 
Enclosures for elevator and vent shafts shall be of two

hour fire-resistive construction as specified in Order 5105 
and all openings therein protected by fire-resistive doors 
or windows as specified in Orders 5109 and 5110. 

Order 5521. Stage Separation. 
In every theater and assembly hall the stage shall be 

completely separated from the auditorium by a proscenium· 
wall of four-hour fire-resistive construction as specified in 
Order 5105, except as follows: 

(1) In theaters an~ assembly halls having a capacity 
not exceeding 500 persons, the proscenium wall shall be of 
two-hour fire-resistive construction as specified in Order 
5105, or better. 

(2) In theaters and assembly halls an open stage or 
platform will be permitted without the proscenium wall 
separation from the auditorium, provided the stage or plat
form is not more than 6 feet higher or wider than the 
proscenium opening. 

Order 5522. Proscenium Wall. 
The proscenium wall shall extend from an incombustible 

foundation, or from the lowest fireproof floor below the 
stage floor, to the highest adjoining roof, except that where 
a'.four-hour fire-resistive wall is required it shall extend at 
least 2 feet above the highest adjoining roof. 
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There shall be not more than two openings in the pro
scenium wall below the level· of the auditorium floor and 

' not more than two openings other than the pnJscenium 
opening, in the proscenium wall above the level of the audi
torium floor, except that in addition to the above openings 
there may be one opening to provide access through the 
proscenium wall to the orchestra pit. 

Each such opening shall not exceed 21 square feet in area 
and shall be protected by a fire-resistive door as specified 
in Order 5109, or equal. · 

Order 5523. Proscenium Curtain. 
Where a proscenium wall is required for the separation 

of a stage from an auditorium, the proscenium opening if 
more than 60 feet in width shall be provided with a rigid 
metal curtain conforming to the regulations contained in 
Appendix P of the Building Code recommended by the 
National Board of Underwriters, Fifth Edition, Revised 
Reprint, 1934. For a proscenium opening 60 feet or less in 
width, a rigid metal curtain or a curtain of asbestos con
forming to the following specifications, or of equivalent 
approved construction, shall be used. 

Asbestos curtains shall be substantially woven of asbestos 
fiber not less than 95 per cent pure, and shall weigh not 
less than 2:\-2 pounds per square yard. There shall be incor
porated into the yarn before weaving, either monel metal, 
nickle, brass or other metal or alloy, having not Jess 
strength than these metals at temperatures up to 1700 de
grees Fahrenheit and no Jess resistance to corrosion at 
ordinary temperatures. All seams shall be vertical, shall be 
lapped not less than one inch and shall be sewed in two 
rows with not Jess than Tr, inch pure asbestos twine. At the 
top and bottom of the curtain a 2:\-2 inch (or larger) steel 
pipe shall be placed and shall be securely fastened in, and 
covered by, the curtain. The curtain shall overlap the pro
scenium wall not Jess than 12 inches at each side and at the 
top, and shall be guided at each side by metallic loops or 
rings sliding on a % inch steel cable or No. 6 U.S. standard 
guage wire. 

In addition to any decoration, the curtain shall be painted 
on both sides with a mineral paint having a silicate of soda 
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binder, which will completely fill the cloth. Filler paint 
shall have not less than 4 parts of casein in each 10 parts 
of silicate of soda. The paint shall be well brushed into the 
cloth so that no light or smoke can come through. 

For curtains of any type, the connections between cur
•,,in and wall shall be made as nearly smoke-proof as pos

-c. Smoke grooves or pockets shall be of structural steel 
"pes and plates not less than %, inch thick. These 

.rooves or pockets shall be not less than 14 inches deep and 
6 inches wide and shall be set back from the face of the 
arch at least 6 inches. They shall extend from the stage 
floor to a point 3 feet above the top of the raised curtain, 
and shall be securely bolted to the proscenium wall. 

Provision shall be made to prevent the curtain from leav
ing or binding on the guides under any conditions. Appro
priate limit chains shall be provided to stop the downward 
travel of the top of the curtain at a line not less than 12 
inches above the top of the proscenium opening. No part of 
a curtain, nor any of the curtain guides, or equipment, shall 
be supported by, or fastened to, any combustible material. 

The hoisting apparatus for the curtain shall be designed 
with a factor of safety of 8 or more. 

Besides the regular operating mechanism, there shall be 
an emergency device which will allow the curtain to drop 
by gravity. The device shall be so arranged that it can be 
easily operated by hand from each side of the stage and 
from the fly galleries, and also that its operation will be 
controlled by 135 degree fusible links, or other approved 
heat release devices, placed on each side of the stage, and 
when thus operated the curtain shall descend at its normal 
rate nf speed. 

The curtain and its operating mechanism shal! be so de
igned and constructed at all points, whether specifically 

mentioned or not, as to form an efficient and reliable bar
rier against fire and smoke, according to the best practice. 

Detailed plans and specifications for all curtains and their 
operating mechanism shall be submitted to the Industrial 
Commission for approval before installation. 
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Order 5524. Automatic Smoke Outlet. 
Where a fireproof proscenium curtain is required, or 

provided, the stage shall be provided with one or more auto
matic smoke outlets, constructed of metal or other incom
bustible material, placed near the center and above the 
highest part of the stage, and having a combined area equal 
to not less than 8 per cent of the area of the stage floor. 
Vertical louver openings shall be placed not less than 3 feet 
above the roof and shall be not less than twice the area of 
the shaft. The smoke outlet shall be designed and con
structed so as to open by gravity, and so as to effectively 
overcome the effects of neglect, rust, dirt, frost, snow, heat, 
twisting, or warping of the frame work. The louvers, or 
dampers in the openings sha]] be held closed by cotton or 
hemp cords running to the stage floor close to each stage 
door. Fusible links, or other approved heat release devices, 
shall be inserted in each cord near the outlets. 

Order 5525. Stage Vestibules. 
All entrances to the stage shall be vestibuled in such man

ner as to protect the curtain, scenery, and auditorium from 
drafts of air. 

Order 5526. Footlight Trough. 
The footlight trough shal! be made of, or lined with, 

incombustible material. 

Order 5527. Fireproof Paint. 
All stage scenery, properties, curtains, and decorations 

made of combustible material, and all woodwork in or about 
the stage, shall be effectively flame-proofed. 

Order 5528. Stage Accessory Rooms. 
All dressing rooms, property rooms, and other storage 

or workrooms shall be built of incombustible material 
throughout, and shall be separated from the stage by a 
special occupancy separation as specified in Order 5108. 

No dressing room or employes' room shall be placed more 
than one story below the grade line, and no dressing room 
shall be placed above or below the auditorium unless sepa
rated therefrom by a special occupancy separation as speci
fied in Order 510R. 
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l'ler 5529. Boiler and Furnace Rooms. 
Every boiler or furnace room, including breeching and 

tel room, shall be enclosed with a special occupancy sepa-
1tion as specified in Order 5108, except that in the case of 
1 assembly hall accommodating not more than 300 persons 

'1inary occupancy separation as specified in Order 
0, 

' ' ' be used. 
G .Jred appliances used for heating water shall be 
ca ,, in a boiler or furnace room. 

1·der 5530. Lights and Lighting. 
Electric lights shall be used for lighting where electric 

1rrent is available. No oil lamps or other open lights shall 
'nsed in or about any stage containing scenery. 
No gas lighting of any kind shall be used on any stage 

>ntaining scenery, nor in any property room, storage room. 
ene dock, or fly gallery, except in localities where elec
icity is not available. 
In all theaters and assembly halls, all stairways, passage

ays, and exit doors shall be properly lighted and shall 
'main lighted throughout every performance or entertain
ent and until the audience has left the building. 

rder 5532. Sanitary Equipment. 
1. Toilets and Urinals. Separate toilet rooms in connec

on with the auditorium shall be provided for males and 
'males. One water-closet shall be installed for each 200 
,males or fraction, and one water-closet and one urinal 
ir each 300 males or fraction, assuming the audience to be 
1ually divided between males and females; except that in 
ance halls there shall be provided one water-closet for each 
DO females or fraction, one water-closet for each 300 males 
1· fraction and one urinal for each 150 males or fraction. 
Where stimulating drinks, such as beer, wines and other 

lcoholic beverages, are served for consumption on the 
remises, there shall be provided one water-closet for every 
O females, or fraction, one water-closet for every 150 
iales, or fraction, and one urinal for every 50 males, or 
raction; except that where the capacity in such places ex
eeds 300 persons, the ratio of the number of fixtures to 

~--
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the number of persons accommodated in excess of 300 need 
be only one-half of the above. 

There shall be separate water-closets provided for males 
and females in connection with the stage of every theater 
and assembly hall which is equipped for the showing of 
stage productions. 

In theaters where motion picture machines are run con
tinuously for a period of more than 2 hours without at least 
10 minutes intermission for the motion picture machine 
operator for each 2 hour period, toilets shall be provided in 
direct connection with the motion picture booth. 

For general toilet room requirements see Orders 5250 
to 5264, inclusive. 

2. Drinking Water. Separate drinking fountains of a 
type approved by the State Board of Health shall be pro
vided for the stage and auditorium where water supply is 
available. Drinking fountains shall not be placed in toilet 
rooms. 

3. Washing Facilities. Washbowls shall be provided in 
connection with toilet rooms, one for every two closets and 
urinals, or fraction. 

Order 5533. Standpipes. 
Where proper water supply is available, at least one first 

aid standpipe, as specified in Order 5121, shall be provided 
on the stage of every theater and assembly hall where a 
fire curtain is required. Each hose shall be not more than 
75 feet long, and where such hose will not reach every part 
of the stage section additional hose connections and hose, 
or additional standpipes, shall be provided. 

Order 5534. Fire Extinguishers. 
Standard fire extinguishers of an appropriate type as 

specified in Order 5122 shall be provided for all theaters 
and assembly halls as follows: 

Two on stage, if scenery is used. 
One on stage, if no scenery is used. 
One in motion picture booth, or in ticket office if there 

is no booth. 
One in dressing room section. 
Extinguishers shall be properly exposed to view and 

always accessible. 

i. 
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Order 5535. Automatic Sprinklers. 
In every theater and assembly haU where a proscenium 

curtain is required, approved automatic sprinklers, as spe
cified in Order 5123, shall be provided under the stage, 
under the stage roof, and in the dressing rooms, but not m 
he automatic smoke outlet. 

Jer 5540. Motion Picture Machine Booths, General. 
Every motion picture machine using nitro-cellulose film, 

together with all auxiliary and associated equi~ment, shall 
be enclosed in a booth so arranged as to permit the oper
ator to walk freely on either side and in back of. the 
machine. At least 48 square feet in area shall be provided 
for one machine, and 24 square feet additional for each 
machine over one. The ceiling height shall be not less than 
7 feet. 

Order 5541. Construction of Booth. 
The floor of each motion picture booth shall be con

structed of masonry or reinforced concrete, or shall be cov
ered with not less than 2 inches of fire-resistive material. 
The walls and ceiling shall be not Jess than two-hour fire
resistive construction as specified in Order 5105. 

Order 5542. 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 feet by 5 feet or larger than 3 feet by 7 feet. 
The top of the door shall be not less than 12 inches below 
the ceiling of the booth. 

The door shall be a tight-fitting self-closing fire door as 
specified in Order 5109, shall open outwardly, and shall not 
be equipped with any latch. 

Order 5543. Openings. 
Two openings for each motion picture machine may be 

provided. The one for the operator's vie"· shall not . be 
larger than 200 square inches and the one for proJ echon 
not larger than 120 square inches. Where separate stereop
ticon, spot, or floodlight machines are i'1stalled, not m?re 
than one opening shall be provided for each such machme 
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for both the operator's view and the pr;j,-.:tion of light. 
All such openings shall be as small as pra.::icable. 

Each opening sha!J be provided with an :spproved gravity 
shutter set into guides not less than one i:tch at sides and 
bottom, and overlapping the top of the opming by at least 
one inch when closed. Shutters shall be r.-'t I~ than No. 
10 U.S. Standard gauge iron or equivaknt. arranged to 
move freely in guides of like material an,o thickness bolted 
to the wall. Each shutter shall be suspendc,l by a cord, and 
shall be so arranged that closing is by g:-:n-ity action. A 
fusible link shall be provided in the cord ,,wr each shutter. 
A link shall also be provid€d over each ::1agazine, which 
on operating will close all shutters. A mar.ual release shall 
be provided near each exit door· by which all shutters can 
be closed simultaneously. Shutters shall not be blocked 
open nor held open in any manner except t'Y the harness of 
cords and links as herein described. 

Order 5544. Ventilation of Booths. 
Every booth or room housing projecti0:1. sound or any 

other equipment which vitiates good air c,,nditions or re
quires the attention of an attendant shall be ventilated as 
required by Order 5843 of the Heating, Ventibtion and Air 
Conditioning Code issued by the Industri:il Commission. 
Fresh air intakes in booth walls, except for outside air, 
shall not exceed 72 square inches in area, nc'r be more than 
3 inches above the floor. They shall be equipped with auto
matic shutters as described for projection ,,penings. 

Order 5545. Relief Outlets. 
Every booth or room housing projection. sound or other 

equipment which constitutes a fire, smokt'. e:1.-plosion or 
fuming hazard shall be equipped with one or more gravity 
outlets extending upward from the ceiling through.the roof. 
The net area of such gravity relief outlets shalI be equal to 
one per cent of the room or booth floor art':\, but not less 
than 12 inches in diameter. Such outlr-ts shall be con
structe<l as sheet metal ducts having doubk "·alls with % 
inch air space between, or better construct ion. Where a 
relief outlet passes through, or is within is inches of any 
combustible construction, or passes through an;· other occu-
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pmcy, approved masonry flues as specified for chimneys, 
Jrder 5210, shall be used. The relief outlets shall be 
?quipped, at the booth or room outlets, with a gravity 
;hutter which will open automatically under excessive heat 
'onditions. The automatic shutter shall normally be tightly 
cl< where mechanical exhaust ventilation is required in 
th . ne room. 

0; .er 5546. Electric Wiring. 
All lights and electric wiring, also motors, arc lamps, 

rheostats, and associated electrical equipment shall conform 
in type and arrangement to the requirements of the Wis
eonsin State Electrical Code. 

Order 5547. Motion Picture Machine. 
Every projection machine shall be securely fastened to 

the floor, and together with sound head and other associ
ated equipment, shall be of safe design. No part of the film 
shall be outside of a tight metal inclosure during projection, 
and the feed and take-up reels shall have rivetted, flanged, 
or welded joints. A shutter shall be placed in front of the 
condenser, arranged so as to be closed except when held 
open by the operator, or by some mechanical device which 
will assure immediate closure when operation of the 
machine is stopped. 

Order 5548. Fire Protection in Booth; Care and Use of Film. 
All shelves, furniture and fixtures shall be incombustible. 

No combustible material shall be permitted to be within 
such booth, except films and film cement not exceeding one 
pint. Smoking is prohibited. Heating equipment in booths 
shall be limited to steam, warm air, hot water or electric 
convection heaters with low surface temperature elements. 
Radiators shall be protected by 14 inch mesh screen 'vith 
the top sloped at least 45 degrees to the horizontal. 

Films not in process of rewinding, examination or pro
j ection shall be kept in metal containers. L'p to 40 pounds 
of film may be kept in the projection booth in Interstate 
Commerce Commission shipping containers. Excess over 
40 pounds shall be kept in an approved film cabinet, but 
the total quantity of film in any booth shall not exceed 
125 pounds. 
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Re~inding in the projection booth . . . 
done m an approved enclosed is _proh1b1te~ unless 
approved can with self-closin ~lle rewmd machme. Au 
v1ded for scrap film. g mged cover shall be pro-

. Up to 125 pounds of Illm in .. 
m a projection booth, may be ke ad~1bon t? that permitted . 
above, providing this excess . . pt m contamers as specified 
th 80 IS m a rewind r f an square feet area, and f oom o not less 
in Orders 5541 and 5542 S ; the construction specified 
a_t least 50 square inches ~re::xt:~d~ shall have a vent of 
side of the building w "th 1 mg upward to the out-
. I ' ' a c earance to co b t'b ria conforming to Order 5545 F . m us 1 le mate-

be as for the projection booth 71ture _and_heating shall 
Note: In the fore oln ' an smoking IS prohibited. 

mfl1imet<;!r fl.Im is as~um:d oarsde6r the ''eight O( a 1000 foot ro]J 
Pounds. of 35 

Order 5549. Portable Booths. 

Every portable booth used to co 
a motion picture machine shall b n~ne the fire hazards of 
forming to the requirements f e o approved design con-

Every booth used f or permanent booths. 
. or more than 3 co t· ances m one location will b . nsecu ive perform-

. e considered a permanent booth. 
Order 5550. Maintenance. 

All theaters and assembl h 11 shall be kept clean sanitaryy <la . s, and all parts thereof 
' an m good repair. ' 
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Chapter 8 

~HOO LS AND OTHER PLACES OF INSTRUCTION 

\ ,)600. Scope. t 5619 
. t of this chapter Orders 5600 o ' 

·,c reqmremen s ' h" I d private 
llid;sive, s_hall .a~ply to all P~~;~~i!:~~~e~i~~ies, libra-
schools, umvers1t1es, colleges,. . I d" II buildings or 
. urns and art galleries; me u mg a . . 

r1es, muse . . d f the purpose of acqmrmg 
parts of bmldmgs use or 
knowledge. 

Order 5601. Maximum Height. . 
·1 b ] emor or No building which accommodates pup1 s e ow s. h. h 

1 d hall be more than 3 stories ig ' 
junior high schoo grafies SI 1 b more than 35 feet above 
nor shall the topmost oor eve e 
the grade at any outside exit door. . or junior high 

No building which is used as a semor -
h I shall be more than 4 stories high, nor shall thed top t 

:o~~ floor level be more than 48 feet above the gra e a 

any outside exit door. 

Order 5602. Class of Construction. . . 

E 
. building not more than one story m height may 
\ery "fi d · Order 5103 

be of frame construction as spec1 e m t but not 
b ·id· g which is more than one s ory, 

Every m m . . height shall be of ordinary con-
more ~han two st?fineds1.: Order '5102, or better, except as 
structlon as spec1 e 

provided in .oi:der 5~?3h . more than 2 stories in height 
Every bmldmg ~v i~e :~nstruction as specified in Or<ler 

shall be of fire-res.ist i!din ordinary construc-
5100, except. tha~ m

0
ad 3 s;~~~ 1:ay beg used above the third 

tion, as specified m r er ~, 

floor level. 

0 d "603 First Floor Fire-Resistive. 
r er ~ • th 4 ] ss studv b ·1 r s having more an c a ' . ' 
In all 2 story m 'mg . · (750 square feet in 

·t t. . ms of ordmary size < 
or rec1 a ion 100 fl . hall be nf at ]east two-
area) on any floor' the first 001 s 

-----

l 
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hour fire-resistive construction as specified in Order 5106 
unless all of the stairways and corridors throughout the 
building, including stairs, walls, ceilings and floors, are of 
at least two-hour fire-resistive construction as specified in 
Orders 5104 to 5107 inclusive. In all other 2 story build
ings, the basement ceiling shall be of one-hour fire-resistive 
construction as specified in Order 5106, or better. 

Order 5604. Subdivisions and Fire Stops. 
Every building of this classification which is built in 

connection with a building of a lower grade of construc
tion shall be separated from such other building by walls 
of four-hour fire-resistive construction as specified in Order 
5105, and all communicating openings shall be protected by 
fire-resistive doors as specified in Order 5109 or equal. If 
such openings are used as a means of egress, they shall be 
kept normally open during the occupancy of the building. 

Order 5605. Exposure and Courts. 
Ko wall containing windows which light a class, study, 

recitation or reading room shall be less than 30 feet away 
from any opposite building, structure or lot line, or oppo
site court wall; except that the distance from such opposite 
court wall may be reduced to not less than 20 feet provided 
light rays at an angle of 30 degrees are not thereby ob
structed from entering the entire upper half of any such 
window. 

Order 5606. Number, Location and Type of Exits. 
The number and location of exits shall be such that, in 

case any exit or passageway is blocked at any point, some 
other exit will still be accessible through public passage
ways, from every room used by the public or by the oc
cupants generally. Except that in a high school, university, 
college, library or museum building, not more than 2 class 
rooms of ordinary size (750 square feet) may be placed 
between an exit and the end of the building, provided that 
the exit doors from such class rooms are not more than 10 
feet beyond the exit. In a one-room building, only one exit 
will be required. 

In buildings of more than one story there shall be at 
least 2 stail"way exits, each leading directly out of doors. 

• 
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'.he remaining exits shall be either such stairways or ho7i
rm.tal exits as specified in Order 5119. Where such sta1r
cays lead to the basement they shall be enclosed below the 
irst floor as specified in Order 5118. 

In buildings of more than 2 stories all stairways shall be 
~-' ·cd as specified in Orders 5117-5118. 

escapes may only be used as exits from the tem
end of incomplete or unit type buildings, as approved 

riting by the Industrial Commission. Such fire escapes 
:hail be of the "B" type where more than 100 persons can 
ie accommodated above the first floor. 

Handrails shall be provided on both sides of all exit stairs 
ised by pupils. 

Closets shall not be placed below stairways or stairway 
an dings. 

[)rder 5607. Total Width of Exits. 
The total width of exits from any floor shall be not less 

than the following rates, based on the total capacity of 
such floor and of the floors above: 

Fire-resistive buildings, 30 inches per 100 persons. 
Ordinary or frame buildings, 40 inches per 100 persons. 
Where permitted under Order 5606, standard fire escapes 

may be used for not to exceed one-third of the above total 
widths. 

The capacity of a school building shall be established by 
the actual number of fixed seats in rooms where such are 
used or by the number of persons which may be accom
mod~ted. (See Order 5611) The capacity of a. lib~ary, 
museum or art gallery shall be established on the basis of 
100 squ~re feet of total floor area of the building, exclusive 
of stairways and elevators, to each person, except that for 
library reading rooms this area shall be reduced to 20 square 
feet per person for the space so occupied. 

Order 5608. Exit Doors. 
Exit doors shall comply with the requirements of Order 

5115 except that in elementary schools the width may be 
redu~ed to 3 feet. The aggregate width of exit doors shall 
be as required in Order 5607. No single door or leaf of a 
double door shall be more than 42 inches wide. 
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Order 5609. Passageways. 
Corridors and passageways shall be so designed a.s to 

prevent congestion and confusion and shall be provided 
with windows and artificial light so a.s to maintain a light 
intensity throughout of not less than 2.5 foot candles at 
the floor line whenever the building is occupied. 

The minimum unobstructed width of corridors and pas
sageways which are used by the public or by the occupants 
generally, shall be determined in the same manner a.s speci
fied for stairways in Order 5607, but in no case shall this 
width be less than 4 feet. Corridors and passageways serv
ing as a means of egress shall be at least equal in combined 
width to the required width of the stairways or passageways 
leading to them. 

Order 5610. Access to Attic and Roof. 
Every building more than one story in height shall have 

permanent means of access to the roof and attic space from 
inside the building. Where a scuttle opening is provided, 
the opening shall be not less than 20 x 30 inches, with a 
permanent enclosure for a stairway or ladder leading 
thereto. 

Order 5611. Floor Space and Height of Ceiling. 
All class and recitation rooms shall have a minimum floor 

space of 18 square feet per person. Rooms used only for 
study purposes shall have a minimum floor space of 15 
square feet per person. 

All rnom3 used for educational purposes shall be not less 
than 12 fett high in the clear. Toilet rooms, service rooms, 
store room3 and similar spaces shall be not less than 8 feet 
high in th~ clear. 

Xote: Th'? ::ollo";ing ar~ :-r;ocommended by the Department of Public 
Instruction: 

Cl) ~\. s:-cndard class :"".:'".:Im should be from 22 feet to 23 feet in 
\Vidth and f:: :n 31 feet to ~ ~ feet in length. 

(2) ~\ltt::igh the mini:-:-.:.<m space between the first window and the 
front blr.ck·: . .ird is requir'°"J to be 4 feet, a 6 foot space is recom
n1ended. Th:~ ~ra<'e shollld :,"= left entin-·ly blank. 

(3) Illac",:boards shoul~ tie not less than 24 inches above the floor 
for even tt.;, o:nallest childr.;-n; 30 to 34 inches is recommended for front 
blackboards. _::;!:i.ckboardl'> s::-.-:iuld not be higher than 48 inches;; 42 inches 
Is; recomn1E-:::. :-----L 

• 
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(4) Ample bulletin board space the full wldth o! ~he blackboar:~ 
ould be provided tn all rooms and t>Specially In the ktnderfa;:-:n ad 
:unary rooms. This ls in addition to tack boards over the b ac oar 8 • 

Sote on "'"lndow•: For window requirements see the School Lighting 
ode issued by the Industrial Commission. 

lrder 5612. Basement Rooms. 
,~Jass, recitation, study, laboratory, domestic science 
:.ry room shall have its floor more than 2 feet be~ow 

.. !joining grade. Industrial arts rooms, shop_s, toll et 
.ms and other rooms used by pupils (not includmg play 

·ooms) shall have floors not more than 4 _feet below grade. 
rhe walls and floor where exposed to soil shall be water
>roof and damp-proof. 

)rder 5613. Assembly Rooms. 
A room which seats, or which can accommodate, 100 or 

rnore persons shall conform to the requirements of Chapter 
7 (Theaters and Assembly Halls) of this code except _that 
the minimum width of any exit doorway used excl~s1vely 
by elementary school children may be 3 feet; but m a~y 
case the aggregate width of such doorways shall be m 
accordance with Chapter 7. 

Order 5614. Seats, Desks and Aisles. 
Seats chairs and desks in class, recitation, or study rooms 

seating 'more than 50 persons shall be securely fastened to 
the floor; or seats shall be fastened together in groups of 4 
or more, or in groups of 2 seats and 2 desks. Exc~pt that 
this requirement shall not apply to desks ~nd chairs us-;d 
by teachers, or to chairs, tables and eqmpment used m 
kindergarten rooms. 

Class, recitation and study rooms shall have aisles along 
all walls. 

In elementary school rooms, the inter~ediate aisles shall 
be not Jess than 18 inches and the wall aisles not less than 
30 inches in width. 

In high school rooms, and i~ all ~ther class, recitation 
and study rooms, the intermediate aisles shall be n~t less 
than 20 inches and wall aisles not less than 30 mches 
in width. 

j 
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Where rooms are used for assembly purposes, seats and 
aisles shal! conform to the requirements of Orders i:i513-
5517 of this code. 

Order 5615. Heating Plants. 

In every building more than one story in height, all heat
ing plants and fuel rooms shal! be enclosed with not less 
than four-hour fire-resistive construction as specified in 
Orders 5105 and 5106. All openings shall be protected with 
self-closing fire-resistive doors as specified in Order 5109. 

In one story buildings all heating plants and fuel rooms 
shall be enclosed with not less than two-hour fire-resistive 
construction as specified in Orders 5105 and 5106, except 
that this requirement shall not apply to buildings where 
jacketed stoves or school room heaters are permitted. All 
openings shall be protected by self-closing fire-resistive 
doors as specified in Order 5109. 

Order 5616. Sanitary Equipment. 

1. Toilets. School buildings shall have the following toilet 
equipment: 

(a) In high schools, one water-closet for every 30 
females or fraction. 

One water-closet for every 60 males or fraction and 
one urinal for eYery 30 males or fraction. 

(b) In junior high and elementary schools, one water
closet for every 25 females or fraction, one water-closet 
for e\·ery 50 males or fraction and one urinal for every 25 
males or fraction. 

2. Drinking \Yater. One drinking fountain shall be in
stalled 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. Lavatories shall be provided in 
connection with toilet rooms in the ratio of one lavatory 
for eYery two toilet fixtures (closets and urinals). 

4. Cloakrooms and Wardrobes. In every school building, 
there shall be provision for the placing and storage of the 
\naps of occupants. Such provision shall consist of ward
robes, lockers, or cloakrooms, constructed and arranged in 
a manner to insure and facilitate the ventilation and sanita-
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ion of contents. Ventilation shall conform to the provisions 
f Order 5847 of the Heating, Ventilation and Air Condi
ioning Code. 
Notes This prohibits the use ot corridors, vestibules, etc., for cloak

rom purposes, unless ventllated lockera are provided. Open books and 
angers will not be appro'\·ed. 

"iote on Heating and '\·entllatloni For beating and ventilation ln 
c ~0ls, libraries, etc., see the Heating, Ventilation and Air Condition· 

·de issued by the Industrial Commission, which code applies to all 
buildings and places o! employment. 

• .ar 5617. Artificial Llghting. 
Each class, study or recitation room of standard size (31 

D 33 feet long by 22 to 23 feet wide) shall be equipped with 
t least 6 artificial lighting units symmetrically spaced. 
Where electric service is available at least one circuit of 

5 amperes capacity (see Wisconsin State Electrical Code) 
liall be supplied to each standard room. 
Note: For general requirements which apply to the natural and arti

:ial lighting of schools see the School Lighting Code issued by the 
1dustrial Commission. 

>rder 5618. Fire Extinguishers. 
In every building, standard fire extinguishers, as speci

ed in Order 5122, shall be provided in the proportion of 
ne extinguisher to each 2500 square feet, or fraction, of 
oor area, but there shall be at least one fire extinguisher 
n each floor including basement. In addition to the fire 
i-:tinguishers for general protection there shall be at least 
ne extinguisher of appropriate type and size in each lab
ratory, shop or other vocational room. Every fire extin
uisher shall be prominently exposed to view and always 
c:cessible. 

rder 5619. Fire Alarms. 
Every building two stories or more in height shall be 

rovidcd with a proper alarm or gongs which can be op
c·ated from any story, including basement, and can be 
card thrN1ghout the building, with the operating device 
rnmincntly located and distinctly marked. Such alarm 
,·stem shall be tested at least once a week. 
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Chapter 9 

APARTMENT BUILDINGS, HOTELS AND PLACES 
OF DETENTION 

Order 5 iOO. Scope. 
The requirements of this chapter shall apply to all apart

ment buildings, rooming houses, hotels, dormitories, con
vents, hospitals, asylums, jails and other places of abode 
or detention. 

By Place of Abode is meant a building, or part of a build
ing, such as an apartment building, rooming house, hotel, 
dormitory, convent, hospital, as follows: 

(1) Occupied as the residence of 3 or more families 
living independently, or occupied by 2 such families and 
also used for business purposes, or 

(2) Occupied for sleeping or lodging purposes by 3 or 
more persons not members of the same family. 

B.v Place of Detention is meant a building, or part of a 
building, used as a place of abode and wherein persons are 
forcibly confined, such as asylums and jails. 

Xote: The attorn•-·:·· g~·nern.J has rul..-d that all person:; cornmittvd to 
an insane asylum hy court onler come -..\·ithin the meaning o!" the \YOrds 
"forcibly confined". Also that the "\\"Ord" "forcibly confined" a1·ply to all 
p-:-rsons confined '\\-·ithout their consent. 

Order 5701. Class of Construction. 
All places of abode which are more than 3 stories in 

height shall be of fire-resistive construction as specified in 
Order 5100. 

All 3 story places of abode, other than hospitals and 
places of detention, shall be at least of ordinary construc
tion as specified in Order 5102, except that a 3 stor,· apart
ment building which will accommodate not more than one 
family on each floor and a 3 story hotel or rooming house 
which will accommodate not more than 6 persons on each 
floor may be of frame construction as specified in Order 
5103. except as provided in Order 5702. 
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All places of detention and all hospitals of 3 or more 
tories shall be of fire-resistive construction as specified in 
lnler 5100. 

1rder 5702. First Floor Fire-Resistive. 
In 3 story buildings, except those having not more than 

ne "-mily on each floor, the first floor and its supports shall 
e - t less than three-hour fire-resistive construction as 
pc l in Order 5106; except that in a 3 story apartment 
or which will accommodate not more than 4 families, 
r ; > story hotel or rooming house which will accommodate 
ot more than 30 persons, above the first story, the base-
1ent ceiling shall be of not less than one-hour fire-resistive 
onstruction as specified in Order 5106 or shall be protected 
y automatic sprinklers as specified in Order 5123. Spaces 
-etween floor joists, below or above stud partitions where 
fie studs extend through one or more stories, shall be 
.re-stopped. 

1rder 5703. Garage and Business Separation. 
In every building in which a lower story is used for 

arage purposes, the ceiling over the garage shall be of un
ierced four-hour fire-resistive construction as specified in 
lrder 5106. Stairways from garages leading to the upper 
tories shall be separated from the garage area with walls 
f four-hour fire-resistive construction as specified in Order 
105, with openings protected as specified for special occu
'ancy separation, Order 5108 (2). 

In a building more than 2 stories in height where the 
)Wer story .is used for business purposes, other than the 
:azards listed in Chapter 10 of this code, the ceiling over 
he lower story shall be of not less than one-hour fire
esistiYe construction as specified in Order 5106. 

)rder 5i0-1. Corridor and Dividing Partitions. 
All 3 story places of abode which have more than one 

tpartmen t or 8 rooms on any floor, shall have the public 
>assageways enclosed with partitions of not less than one
tour fire-resistiYe construction as specified in Order 5105. 
f there is more than one apartment on any floor, such 
tpartments shall be separated by such partitions. If there 
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are more than 8 rooms on any floor, they shall be di
vided by such partitions into groups of not more than 8 
rooms each. 

Doors in such corridor partitions may be solid slab doors, 
1 % inches in thickness, and need not be self-closing. 

Order 5i05. Court Walls. 
The walls of courts and similar interior shafts for light 

and air shall be of not less than three-hour fire-resistive 
construction as specified in Order 5105, except that when 
the building is permitted to be of ordinary construc
tion, the court walls may be of one-hour fire-resistive 
construction. 

Order 5i06. Yards. 
Behind every apartment house, the rear of which does 

not abut on an alley or street, there shall be a yard across 
the entire width of the lot, open and unobstructed from the 
ground to the sky. The width of the yard behind a 2 story 
building shall be either: 

( 1) At least 5 feet of unobstructed width; or 
(2) At least 10 feet from the rear lot line to the build

ing line, of which at least 3 feet shall be unobstructed, and 
the remainder may be occupied by an open (or screened) 
porch. 

For apartment houses of more than 2 stories, the un
obstructed width of the entire yard shall be increased one 
foot for each additional story, except in the case of 
corner lots. 

No apartment house shall be placed behind any other 
building unless there is at least 50 feet beh,·een the 
buildings. 

Order 5i07. Number, Location and Type of Exits. 
There shall be at least 2 exits accessible from each room 

or apartment by means of stairways, ramps or horizontal 
exits. The number and location of such exits shall be such 
that in case any exit or passageway is blocked at any point, 
some other exit will still be accessible through public pas
sa1'eways from every room or apartment, except that in fire 
resisLYe buildings a total area of not more than 1200 square 
feet may be placed between an exit and the end of the 
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;uiJding, and except in 2 story buildings where there a~e 
10t more than 2 apartments on the second floor, one exit 
nay be through the adjoining apartme~t prov!ded ~ con-
1ecting door containing a glass panel 1s provided m the 
mrtition separating the 2 apartments. The Jock or locks 
)" s~-h doors shall be of a type which can be unlocked from 
,;thee side without the use of a key. 

&ics shall be distributed so that the entrance to each 
'""11 or apartment will be not more than 50 feet distant 
'rom an exit measuring along public passageways, if in a 
milding of ~on-fire-resistive construction, or 75 feet in a 
\re-resistive building. 

At least one-half of the required exits, in buildings of 
nore than one story, shall be stairways as specified in Order 
i116. The remaining exits shall be either stairways, or 
wrizontal exits· or fire escapes may be used as exits from 
loors which ar: not more than 40 feet above grade if they 
ire placed against blank walls. Every building which ac
:ommodates more than one family, or 8 persons, above the 
;econd story shall have at least 2 stairways. 

Apartment buildings 3 stories or less in height whose 
loors and supporting members are of not less than two-
1our fire-resistiw construction, as specified in Order 5106, 
md ,,:hich ha~·e a plan so arranged that not more than 2 
iccupancies on any floor make use of a common stairway, 
nay be constructed "·ith one common stairway as a smgle 
,xit, provided the walls between occupancie~ a_nd those en
:losing the stairway are of two-hour fire-res1st1ve co~struc
;ion ns specified in Order 5105. In this case the stairways 
nust be of not Jess than two-hour fire-resistive construc
;ion, must lead directly to the outside and i:a:·e all interioi" 
Jpenings protected by approved fire-resistive doors as 
;pecified in Order 5109. 

Order 5708. Aggregate Width of Exits. 
The aggregate width of exits shall be as provided for in 

Order 5404. 

Order 5709. Exit Doors. 
Exit doors shall be as specified in Order 5115; except 

that a door "·hich is used by not more than 6 families, or 
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40 persons, shall be not less than 3 feet wide and shall not 
be required to open outward. 

Order 5710. Passageways. 
Every public passageway leading from an exit shall be 

at least as wide as the required width of such exit. Every 
public passageway leading to an exit shall be at least 3 feet 
wide. The required width shall be kept clear and unob
structed at all times. 

Order 5711. Lighting of Exits. 
In every building which accommodates more than 4 

families, or 30 persons, and in every building which accom
modates transients, the public passageways and stairways 
and exit doors shall be illuminated from one hour after sun
set to one hour before sunrise. This illumination shall in
clude lights at all intersections of passageways, at all exits, 
and at the head, foot and landing of every stairway. The 
lights at emergency exit doors shall be red lights and shall 
be accompanied by a sign bearing the words "exit" or "out", 
in plain letters. 

Order 5712. Enclosure of Stairways and Shafts. 
1. In 3 story buildings all stairways shall be enclosed 

as provided in Orders 5117 or 5118, with one-hour fire
resistive partitions, as specified in Order 5105, or better, 
unless the building is either of fire-resistive construction 
or equipped throughout with automatic sprinklers. The 
doors may be omitted in the stories above the basement in 
one stairway enclosure. In all 3 story buildings accommo
dating more than 2 families, or 15 persons, above the first 
story, all basement stairways shall be enclosed with two
hour fire-resistive partitions as specified in Order 5105. 

In buildings more than 3 stories in height, all stairways 
shall be enclosed with two-hour fire-resistive partitions, as 
specified in Order 5105; except that one stairway may be 
unenclosed in the first and second stories, provided such 

- 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 +he first story with an un-

• 
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pierced wall of two-hour fire-resistive construction, as speci
fied in Order 5105, and such stairway shall not connect with 
the basement. 

2. Every elevator shaftway, dumbwaiter s h a ft w a y, 
clothes chute, waste paper chute, pipe shafts and other 
'.imilar vertical shafts in buildings more than 2 stories in 

.ight shall be enclosed with two-hour fire-resistive parti
. ions, as described in Order 5105, except that for 3 story 
buildings, one-hour fire-resistive partitions may iJe used 
where the enclosure does not pass through a business por
tion. In all cases the basement enclosure shall be of not less 
than four-hour fire-resistive construction. 

Order 5713. Toilet Rooms. 
Every apartment shall have a water-closet in a bathroom 

or separate compartment; except that where there are 
apartments consisting of not more than 3 rooms, there shall 
be at least one water-closet for every 2 such apartments. 
All other buildings in this classification shall have at least 
one water-closet for every 15 rooms or fraction thereof. 

Rooms with private water-closets shall not be considered 
in counting either the number of rooms or the number of 
fixtures. 

Water-closets and urinals, and the pipes connected there
with, shall be protected against freezing as provided in 
Order 5261. 

Order 5il4. Washing Facilities. 
In everv building of this classification where water sup

ply is ava.ilable or ccn be made available, there shall be at 
least one sink or wash bowl in connection with each toilet 
fixture. In apartment houses there shall be such a sink or 
wash bowl in each apartment. 

Order 5715. Repairs. 
Every building of this classification, and all parts thereof, 

shall be kept in good rerciir and the roof shall be main
tained to prevent leakage. All rainwater shall be so drained 
and conveyed therefrom to prevent dampness in the walls 
and ceilings. 

I 
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Order 5716. Cleanliness. 

Every building shall be kept clean, and shall also be kept 
free from any accumulation of dirt, filth, rubbish, garbage, 
or other matter in or on the same or in the yards, courts, 
passages, areas or alleys connected with or belonging to 
the same. 

Order :;717. Size of Hoorns . 

Every sleeping room shall be of sufficient size to afford at 
least 400 cubic feet of air space for each occupant over 12 
years of age, and 200 cubic feet for each occupant under 
12 years, except that a minimum of 150 cubic feet may be 
provided for infants in hospital nurseries. No greater num
ber of occupants than the number thus established shall 
be permitted in any such room. ' 

Order 5718. Basement Hoorns. 

No living or sleeping room shall have its floor level below 
the adjoining yard, court, alley or street grade. 

No rooms "·herein persons are forcibly confined shall be 
located in a basement. 

Order 5719. Windows. 

The outside windo\\·s in every sleeping or Jiving room 
shall haw a total sash area of at least one-tenth of the floor 
area of the room, but not less than 12 square feet. The top 
of at least one such window shall be not less than 6¥2 feet 
above the floor, and the upper half thereof shall be made 
so as to open the full width. 

Order 5720. Isolation of Fire Hazards. 
All boiler and furnace rooms, including fuel rooms and 

breeching, all laundries, drying rooms, carpenter shops, 
paint shops, and other hazardous work rooms and storage 
ro~ms 111 all bmldmgs accommodating transients, and in 
hospitals, asylums and other places of detention, shall be 
enclosed with a four-hour fire-resistive enclosure as speci
fied in Orders 5105 and 5106. All openings shall be pro
tected by self-closing fire-resistive doors as specified in 
Order 5109. 
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"ld"n s under this classification, such 
In all other bu1 1 d g with two-hour fire-resistive enclo-

irooms shall ~e en~losOe d 5105 and 5106, or better. 
511rcs as specified m r ers . 

Order 5721 Fire Protection Equipment. . d d in 
l. Stand~rd first-aid standpipes sh~ll ~~ ::~~1 a~com-

. . h" h ·s more than 2 stories ig 
ever bmldmg W IC l . d · ll hospitals, asylums 

. es 20 or more transients, an m a 

,ther places of bde·~~7~~:·where adequate water supply 
.. In the above u; b ildings accommodating Jess than 
not available, and mt u.d tandpipes are not provided. a 

20 transients where firs -al : JI b placed on each floor at 
standard fire exting'.1isher s : t each elevator or group of 
the head of each stairway an a e 
elevators. 

Order 5722. Fire Alar~. dates 20 or more tran-
In every building which acco~mo or gongs which can be 

sients, there shall be a prop·eJ a ar~ heard throughout the 
operated from any story an ~~~m eshall be tested at least 
building. Every such alarm sys 

once eYery ,veek. 

Order 5723. Scuttle. th stoi·v in height which 
·1d· ore an one , 

Every bm mg m th 4 families or 30 persons, shall 
accommodates more an f access t~ the roof from the in
have a permanent ~e~~~ o ot Jess than 20 x 30 inches and 
side. The opening s a e n t ladder or stairway leading 
there shall be a permanen 

i thereto. 
-~24 Directions for Escape. 

Order ''' . . be used by transients, a notice 
In every room l!able to t d iving complete and plain 

shall be conspicuously pos e g •t 
. f hing at \east two ex1 s. 

dir<•ct1ons or reac. d .t r ht shall be provided ove1· 
In addition to this, a re ex1 ig 

each exit on every floor. 

HAZARDOUS OCCUPANCIES. CHAPTER 10 

Chapter 10 

HAZARDOUS OCCUPANCIES 

Order 5750. Garages. 
1. Definitions . 

163 

A garage is a building, or part of a building, which ac
commodates or houses self-propelled vehicles. For the pur
pose of this code the term vehicle includes land, air and 
water vehicles. 

A private garage is one used in connection with a private 
residence for the purpose of housing self-propelled vehicles 
owned by the occupant of the residence and used only for 
personal or family service. 

2. Construction Requirements. 
(a) All garages, except private garages, which arc 

more than 500 square feet in area shall have walls and roof 
of ordinary construction, as specified in Order 5102, or 
better, and all floors of vehicle storage rooms. salesrooms. 
and repair shops shall be of not less than four-hour fire
resistive construction, as specified in Order 5106. 

J<;xeeption"~ 

r 1) -"- garage not more than one story in height and !!.000 .o:quare 
feet in area rnay have wall.o: itnd roof of frame construction if located 
at least 100 feE't from any other building or boundary line betwee-n 
prt>n1ises. 

(2) _\ hangar for the storagf' of not rnore than one airplane or a 
boat houi::c for the .o:torage of not more than one motor boat may be of 
fi·ame Cllnstruction if Io<:ated at least 15 feet from any property line or 
other building. 

(b) All walls, or parts of walls, nearer than 5 feet to 
a boundary line between premises or to any other building 
shall be unpierced; all walls, or parts of walls, nearer than 
10 feet, but not nearer than 5 feet, to a boundary line be
tween premises or to any other building shall have all open
ings therein protected by means of fire-resistiw doors and 
windows as specified in Orders 5109 and 5110. 

(c) Where a garage, other than a private garage, is 
built in connection with a building used for other purposes, 
it shall be separated therefrom by means of unpierced four
hour fire-resistive walls, as specified in Order 51 n!). anrl 1111-

I 
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e below the level of the driveway or grade at such equip-
1ent. 

( f) There shall be no basement or other open space 
.nder the floor of the dispensing area outside of the build
ng. There shall be no basement or other open space under 
he floor of any filling station building, unless: 

( 1) The main floor level is at least 6 inches above 
driveway or grade at the dispensing equipment, and 

(2) There is no outside door, window or other wall 
pening to such under floor space, except fuel chutes or 

>ther similar vertical openings having a tight-fitting cover, 
. vith the bottom of such opening at least 6 inches above the 
:lriveway or grade at the dispensing equipment. 

(3) The floor and enclosure of the under floor spac~ 
is of four-hour fire-resistive construction as specified in 
Orders 510:5 and 5106. 

(4) The under floor space is effectively vented by 
gravity means. 

Xoh"! For t'e<JuirE'rnents applying to floor pits, see Order 5750. 

Order 5i:i2. Automobile Tire or Battery Shops. 
1. Any building, or part of a building, in which tires ar~ 

repaired or fitted to whicles shall be constructed, equipped 
and maintained as a garage under Order 5750. 

2. Any building or part of a building, in which electric 
storage batteries are charged, repaired, or are installed in 
vehicles shall be constructed, equipped and maintained as a 
garage under Order ii750. 

~-
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StP.{'1, structural, 
Allowable unit stre-sl'lt'S, 5324. 
nr•an1s and girdf!rs, 5324. 
Column bas('S and anch<Jr bolts, 5324. 
1'~r<"ction. f.324. 
l\Iinirnum thicknf'Ss of n1at<'.'rial, 5~24. 
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~teel joliot construction, 5325. 
·~P.l flonr construction, 5106. 

·f)l, reinforcing. [;314. 5316, 5317, 5:118. 5:!19, 5:12!. 
)ne masonry. :i3f!4, !i30!1. 
)re.c;, etc., (See Fa('torif'l'l). 

9rjf>S, number of, 5113. 
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Taverns. (See Factories. etc.). 
Theat<~rs an(l assembly halls. 
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Balconies, 5502, 5516. 
Basement occupancy, 5503. 
Boiler and furnace rooms, t>nclo~ure, 5529. 
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Dres::<ing rooms, 5528. 
Elt-vator and vent shaft enclosures, :>520. 
Exit doors, 5510. 
Exit lights, 5511. 
Exits, 11u1nber and location, 0507. 
Exit:::, t'1tal '\Vidth, 5512. 
Exitl', type of, 55U8. 
Exposure:.; and courts, 5504. 
Fire t.>seapf'~. ;,501. 
Fire extinguishers, 5534;. 
Fireproof curtain, 5523. 
Fireproof ~1aint, 55:!.7. 
Vootlight trough, 5526. 
Fran1e construction, \'\·hen permittE"d, 5;;02. 
1 ;as fired appliancPs, location, ;,529. 
}!eight, limit of, 550:!, 5503. 
Incl 11\t>l' and ramps, 5508, ;';516. 
Lighting, 5511, 5530. 
1_,oLbif">' and fl•YPl'S, 551S. 
='>Iaintenance, 5fi50. 
::'>Iirror:;: and false openingg, 5518. 
:0.totion picture machine booth, 5540-5:i4-9. 
Par-::sage\vays, etc., 551 :i. 5516, 5;,17. 
Proscf'niun1 curtain, 5523. 
l'rosc1'niu1n ,,·all, 5521, 552:?. 
~,·ats, 5513. 
~·-·paration fron1 other parts of building, 5;;(•: •. 
Stnoke outlet from stage, 55:!4. 
~t:u:;··~. :i521. 
~titgc Yentilation, auton1atic, 5;;2~. 
~tage vestibules, 5[>:!5. 
Stair"·a:ys, 5508, 550:1. 
~tandpipes. 5533. 
Toilet rootns, 5532. 
Toilets and urinals, n111nber, 55:\:?. 
\\"ashing facilitit.>S, 5;";3:!. 

Thicl{ness of \Valls. [.309, 5310, :i311. 
Tile-. hollo"·· requirl"'nlents for, 530G. 
Ti1€". hollo\Y, "·all cnnstru<.'tio11, :;;~06, ;:i30!J, ;,;nu. 
Timh~,r constrt'('ti•Hl. 5;;2s. 
Tire :-:h1•!l~. 575:!. 
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INDEX 

Toilf't rooms, 
~~p;irtJ!Jf'nt buildings, hotel 
(.l<·anlinel'is, et<'., 5264_ s, etc., 5713. 
t:lmpartm>::nt doors 5259 
'::~1~l<>:<~1r•~ "f fl_\ tt!rl:f'. :;2fi9 

1
1,'."lctonp"· ojfi,.,. buiJrlil'"" · ixtures '"'>60 .,,.,. • etc., 5-:112. 2:!03 (pago;! 124). 
j:'loor .... 011~t'ruCtion 5., 57 
...-;nerat n•quir<'merlt"l - 'i2so 526 

:~~%~~J~~- ~~·sf.21,;·5 :£s'1: 52s5. 
4
· 

.\Tatntenanc+~ and hO . 
<:;itd_o?r toilets. 5263~sekeep1ng, 5264. 
l; rtlt1ons b<:"tWl'en fixtures 5''-
~ ;hrnits fol' sp<"<~ial loilet1< '5'16~9 · 
·,' 0015 · places of instruciio - ·, ~ewage disposal 526 ;, n, e c., 5616. 
!"('X f'•·gregation' r.2.-i' -2·0 
~iz~-. ;;~5G • " ·1 

• " :1_, 

Th;~af.,.rs,. a1<sen1hly Ju JI _ , 
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l~rinals, ii2£'.•. r,:oi;o t s, etc So,32. 
\elltilrition .-?.-., (s 

•
;ng C"de)' . ..,_..,_, 'Pf: al.<:o !J(_.:ttinl:!'. \"cnt,·lat,· , 

-'-' - < on nil·~ Air Condition-
\\.:111_ :nitl <:dling .-:on.«tructi 

T .. \\ ·lt•·r-closets, t.~5::t $:!SO on, ti23S. 
J .tp door>', etc., in f"a('iori.--.s,' 5410. 

\'.,,utilntion, toilet rooms, 5253. 

~~:alls, thickness of, 5309 5"1n ~., 11 
\\·:fi,1:..°cY;:';!•.., (Se~ F'ac~o;ie;). · "" · 
Weld. ~.t ..• (See Todet rooms) 

1ng of steel · 
Fire- escapes' 51 '>f/ 
~tt::'el joists, ';:;325. · 

,Yin~~/~~etural stt::'el, 532-t. 
\\"indon·s~leaners saff'_ty dro-vic<-~. 52.03, {GereraJ Safet)· Order 56). 

Apartn1e,:pt buildings hotel« t __ 
~,;neral z_:eq131rem.,ntS, 5:!02:, e c., ;i,lfl. 
1_· ':1i°~ 1 ~: ·)60;_,, _<S_f·~· School Lighting Code). 

,,.. 1'' e _ r oon1s, ;:i2;:i3, 5254. 
.!nd pre::ssure Qn buildings 5301 

~'.!nd pressure on •·hin1nevs' -210' 

\\'.~r~d glass. 5_110, 5117, 5'11'9 ;:i 512'0 
rnng- electric 5'>'1() • • 5201. 

\\"ood -c_:on:-tructi'on -- · 
Allo\i·able "·orking stres"<es 53 ., 8 

,Y .,.,Gencr~.l requiren1ents, 5328: _._ 
1 ught 11011 cou.struction, 5326. 
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