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INDUSTRIAL COMMISSION l 

Chapter Ind 50 

SCOPE OF BUILDING CODE 

Ind 50.001 A~pllc&tlon Ind 50.11} Approval of pla.na and 
Ind 60.01 A teratlon• apectftcatlon11 
Ind 50.02 Ch&n&'e ot use Ind 50.11 Evidence ot approval 
Ind 60.03 Exemption trom code Ind 50.12 Approval of ma.terla.l.!1, 

requirements 1nethods and devices 
Ind 60.04 Local regula.tlon11 

Ind 50.001 Application. (1) 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 section Ind 50.03. 

(2) EXISTING BUILDINGS. Buildings and structures erected prior 
to the effective date of the first building code (October 9, 1914) shall 
comply with the general orders on existing buildings, issued by t.he 
industrial commission._ 

Ind 50.01 Alterations. This code shall apply to all alterations in 
any building or structure \Vhich affects the structural strength, fire 
hazard, exits or lighting of any new or existing building or structure. 
This code does not apply to ordinary non·structural changes or minor 
repairs necessary for the maintenance of any building or structure. 

Hl•tOrJ'I 1-2-56: am. Register, December, 1962, No. 84, elf. 1-1-63. 

Ind 50.02 Change of use. (1) When the use of a building or struc­
ture is changed and the requirements for the ne\V use are nlore 
stringent than those for the previous use then such building or 
structure shall be made to comply \Yith the requirements for the ne\\" 
use as provided in -this code. 

(2) 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 require­
ments of the building code in effect at the time of such change, it 
shall then be made to comply with the code requirements in effect at 
the time of change in use. 

Ind 50.03 Exemption from code requirements. This code does not 
apply to the following buildings: 

(1) Dwellings, and outbuildings in connection there,vith, such as 
barns and private garages. 

(2) Apartment buildings used exclusively as the residence of not 
more than 2 families. 

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

(4) Temporary buildings or sheds used exclusively for construe~ 
tion purposes, not exceeding 2 stories in height, and not used for 
living quarters . 

Register, December, 1962, No. 84 
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Ind 50.04 Local regulations. This code shall not lhnit the pO\\'er 

of cities, villages and to\vns to make, or enforce, additional or inorf' 
stringent regulations, provided the same do not conflict with this 
code or with any other rule of the industrial commission. 

Enforcement 

Ind 50.10 Approval of plans and specifications. (1) Complete plans 
and specifications for all buildings and structures in the following 
classifications shall be submitted to the industrial commission for 
approval before letting contracts or commencing work. 

(a) Theaters and assembly halls. 
(b) School§ and other places of instruction, 
(c) Apartment buildings, hotels and places of detention. 
( d) Hazardous occupancies. 
(e) Factories, office and mercantile buildings. 
(2) The submission of plans and specifications for factories, offic~ 

and mercantile buildings containing less than 25,000 cubic feet total 
volume is waived,_ providing they have no floor or roof spans greater 
than 30 feet and are not more than 2 stories high. Buildings for \Vhich 
the submission of plans and specifications is waived shall comply with 
the requirements of this code. 

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

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

(b) Name of owner. 
(c) Intended use -or uses of all rooms, an<l the number 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 n1aterials. 
(h) Stress diagran1s for all trusses. 
(i) Typical calculations for slabs, bean1s, girders and columns. 
(4) Complete structural calculations shall be furnished upon re 4 

quest of the industrial commission or other authorized approving 
official. All plans and specifications shall be sealed or stamped by a 
registered architect or registered professional engineer except that 
plans for buildings having a total volume of less than 50,000 cubic 
feet shall be signed by the designer. 

(5) This section shall apply to additions and alterations, as \vell as 
to new buildings, and shall also apply to all cases v.·here there is a 
change of occupancy or use of a building. 

( 6) In cities where plans are examined, and building permits are 
issued, by a city building official in a manner approved by the indus· 
trial commission, additional approval by the industrial commission 
is not required. 

(7) This section shall not apply to sanitary appliances, such as water 
supply and sev.·age disposal systems, chemical and septic toilets and 
similar equip1nent \vhich shall be submitted for approval and installed 
in accordance with the regulations of the state board of health. 

Register, December, 1962, No. 84 
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INDUSTRIAL COMMISSiON 3 

(8) After being approved, plans and specificati0ns shall n1Jt bA 
changed in any respect \\·hich may involve any provisions of this 
code, except with the \Vritten consent of the appro\'ing official. 

(a) The approval of a plan or specification is not to be construe1l 
as the assumption of any re.sponsibility for the design. 

lll11tory1 1-2-56; am. Register, Decen1ber, 1962, !'\o. 84, ett. 1-1-63. 

Ind 50.11 Evidence of approval. The al'chitect, professional engi* 
neer, builder or owner shri.ll keep at the building one set of plans 
bearing the stamp of approval. 

Ind 50.12 Approval of materials, methods and dcl·ic("s, A.II n1ate~ 
rials, methods of construction and devices designed for use in the 
construction, alteration or equipment of buildings or structures under 
this code and not specifically n1entioned in this code shall not he so 
used until approved in \Vriting by the industrial co1n1nission, except 
sanitary appliances, \vhich shall be approved in accordance \\·ith thC 
state plumbing code issued by the state board of h<'alth. The data, 
tests and other evidence necessary to pro\'e the n11•rit!'l of such 1natc­
rial, method of construction or device shall he detcrn1incd hy the 
industrial commi.ssion . 

H~gistf!r, !lP("f•mher, l!l6~. Xo. 8• 
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INDUST!UAL COMMlSSION 13 

(3) 'fhe industrial L'uunni;,;sion \Vill acccµt roof co\·et·ings for dif­
ferent Jire-rcsi::>tance values as established by, and if installed accord­
ing to, the requirements of the Underwriters' Laboratories. 

NottJ: The Underwriters' Lo.boratorles "List ot Inspected l\fatt:rlals" Is 
obtalnable from the Fire Insurance Rating Bureau and Fire Insurance 
Ai;t'.'ncie3. 

( 4) 'fhe industrial con1mission \Vill approve, subject to the provi­
sions of this section, any roof coveriug which has developed the re­
quired fire-resistance in tests as specified in the "Standard Specifica­
tions of Fire Tests of Building Con.:;truction and ~Iaterials" (A .. S.T.M. 
Designation C19-33) \\'hen conducted by a nationally recognized test­
ing laboratory. 

Ind 51.08 Occupancy separations. ( 1) \Vhen a building is used for 
nlore than one occupancy purpose, each part of the building com­
prising a distinct occupancy division shall be separated fron1 any 
other occupancy diVision as provided for under the occupancy re .. 
quirements of this code. 

(2) Occupancy separations shall be classed as 11Absolute11
, "Special" 

and "Ordinary" and shall apply to both horizontal and vertical 
separations. 

(a) An absolute occupancy separation shall have no openings therein 
and shall be of not less than 4-hour fire-resistive construction as 
specified in sections Ind 51.05 and Ind 51.06, 

(b) A special occupancy separation shall be of not less than 3-
hour fire-resistive construction as specified in sections Ind 51.05 and 
Ind 51.06. All openings in v.·alls forn1ing such separation shall be 
protected on each side thereof by self-closing fire-resistive doors as 
specified in section Ind 51.0!J, and such doors shall be kept normally 
closed. The total \\•idth of all openings in any such separating wall 
in any one story shall not exceed 25% of the length of the wall in 
that story and no single opening shall have an area greater than 
120 square feet. 

1. All openings in floors for111ing this type of separation shall be 
protected by vertical enclosures extending above and below such 
openings. The walls of such vertical enclosures shall be of not less 
than 2-hour fire-resistive construction as specified in section Ind 51.05 
and all openings therein shall be proteete<l on one side thereof by 
self-closing one-hour fire-resistive doors as specified in section Ind 
51.09 and such doors shall be kept normally closed. 

(c) An ordinary occupancy separation shall be of not less than one­
hour fire-resistive construction as specified in sections Ind 51.05 and 
Ind 61.06. All openings in such separations shall be protected by 
self-closing fire-resistive doors as specified in section Ind 51.001 and 
such doors shall be kept normally closed. 

Ind 51.09 Fire-resistive doors. (1) Fire-resistive doors have no time 
resistance rating established by governmental agencies. It will be the 
policy of the industrial commission to approve, subject to the provi­
sions of this section, any door given a rating by the Underwriters' 
Laboratories in their "Building 1\-laterials List" as class A, B, C, D 
and E having varying degrees of resistance, and suitable for vari­
ous locations . 

Re.-i•ter-, December, 1t82, No. St 
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(2) Where fire-resistive doors are required, class A doors, or equal, 
shall be used for all openings in 3 and 4 hour fire-resistive \Valls. 
Class B doors, or equal, shall be used for all openings in 2-hour \Valls. 
Doors. for elevator shafts shall be of class B type o"r equal. Class C 
doors, or equal, shall be used in openings in corridor partitions in 
fire-resistive buildings and for openings in one-hour flre-tesistive par­
titions except that wood doors of solid flush type, 13A. inches thick 
may be used in such buildings \Vhich are less than 85 feet in height. 
Class D and E doors, or better, shall be used in outside wall openings 
where required for fire escapes. 

(3) All required fire-resistive doors shall be equipped \vith a self­
closing device. 

Hlatory1 1-2-66; r. and recr. Register, September, 1959, No. 45, ert .. 
10-1-59i am. Reglater, December, 1962, No. 84, elf. 1-1-63. 

Ind 51.10 Fire·resistive windows. (1) Windo\VS shall be of a design 
approved by the industrial commission for the intended use as prp-­
vided under occupancy classifications. The term "'vindow" in · this 
section shall include the frame, sash and all other parts of a complete 
assembly. Approved wire glass ~4 inch in thickness shall be used 
for glazing. 

(2) Windows shall be limited to sizes for which effective fire­
resiatance has been demonstrated by actual fire test, and \Vhich in no 
case exceed 84 square feet in area and 12 feet in greatest dimension. 
Such windows may be combined in multiple assemblies when separated 
by approved metal mullions, which shall be considered non-bearing. 

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

Note: It will be the policy ot the Industrial eonunlssion to approve, sub· 
Ject to the provisions of this section, any window bearing the Inspection 1nani­
te1t of the Underwriters' Laboratories tor the 11itun.Uon ot Jnstallatlon, 

Ind 51.11 Glass block. (1) Use. Approved glass block may be used 
in non-load bearing panels in \Valls \vhere ordinary glass will be 
permitted, unless specifically prohibited by occupancy requirements 
of this code. 

(2) INSTALLATION. Glass block panels shall not exceed 144 square 
feet in unsupported area, \vith a maxin1um height of 20 feet and a 
maximum width of 20 feet. The horizontal and vertical mortar joints 
between each block shall be composed of one part ol Portland cement, 
one part of lime and 4 parts of sand, or its equivalent. 

(a) All panels over 6 feet in width shall be supported on each 
side by chases, not less than l 1h inches in depth, of metal or other in-
combustible material. · 

(b) Approved continuous metal bond ties shall be provided in each 
horizontal mortar joint for block of nominal 12 x 12 inch size and 
in at least every third joint for block of smaller dimension. 

(c) Provision shall be made in all panels for expansion, using 
approved expansion material not less than 1,{;s inch thick for heads and 
lintels and not less than '>' inch thick for jambs. 

Ind 51.12 Height of building. The height of a building is measured 
at the center line of its principal front, from the sidewalk grade (or, 
if setting back from the sidewalk, from the grade of the ground 

Register, December, 1962, No. 84 
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adjoining the budding-) to the highest part of the roof, 1f a flat roof, 
or to a point 2/3 of the height of the roof, 1f a gabled or hipped roof. 
If the grade of the lot or adjoining sidev;alk in the rear or alongside 
of the building falls belo\v the grade at the front. the height shall 
be measured at the center of the lo"·cst side. 

Ind 51.13 Basement; first Boor; number of stories. /\ basentent is 
a story whose floorline is belo\V grade at any entrar.ce or exit and 
'vhose ceiling is not more than 5 feet above grade at any such en­
trance or exit. The first floor is the floor IH'xt abo,·e the hasC'ment, 
or the lowest floor if there is no basement. The nu111ber of stories of 
a building includes all stories except the basement. 

Ind 51.14 Street; alley; court. (1) A street is any public thorough­
fare 30 feet or more in \vidth. 

(2) • .i\.n 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 strP-et or 
alley and bounded on one or nlore si<les by the \\·alls of a building. 

Ind 51.15 Standard exit. (1) Every loor \\"hich serves as a required 
exit from a public passage\vay, stainvay or buildini; shall be a stand­
.:lrd exit door unless exempted by the occupancy requiren1ents of this 
code . 

. \"nfE: For rC'q11ired t~xtts ~·~~ \\'i~ .. \rl1n. t.'<1d,, :<<'t.'tio11~ Ind .~~-·)tl, .;~ •. tu . 
. -.ti.•)~. ;; 7.09. 

<:~) Every standard exit door shall S\\"ing out\\'ard or to,vard the 
natural means of egress (except as belO\\'). It shall be level ,,·ith the 
floor, and shall be so hung that, when open, it \\'ill not block any part 
of the required \vidth of any other door,vay, passage\\·ay, stair\\·ay 
or fire escape. No revolving- door, and no sliding- door except \\·here it 
opens onto a stair\vay enclosure or ser,·es as a horizontal exit, shall 
he considered as a standard exit door. 

1:3) .~ standard exit door shall haYe sul'h fa.:;tcnini;s 01· harrhvare 
that it can be opened from the inside \vithout using a key, by pushi:1g 
ai.rainst a single bar or plate, or turning- a single knob or handlt"; it 
.'>hall not be locked, barred, or bolted at any tin1c \\•hile the building­
:s l)Cl"llpie<l. 

(.t) A standard exit doOl'\\':\Y shall not be less than G feet .t inchf's 
hii::::h by 3 feet 4 inches \Vide, except \\•here especially pro\·idcrl uncler 
•)(·cupancy rlussifications and in \Vis. Adin, Code ;-;cction fnd ,)l.~O. 
\\'h1·rc dnulilf' doon; arP. provirlt'cl \\·ith or without nndlions, tht! \\'idth 
.,f i>uch sing!(' door n1ay he reduced to:! feet Ii inches. 

(ii) .-\II exit doors, unless othct"\vise cxr-111ptPd by the occupancy 
l'•·quir('mr:nts of this code, shall he plainly nulrkcd hy an illun1inateci 
:ran;-;lut•ent exit sign lu~aring- the \\'Ol'd EXIT 01· OlJT in plain \etterg 
!int lt>ss than 5 inehes in height and in gudt other places as n1ay be 
!lt>t'•':-:~arr tu clin'ct the occupants to the ex'.t c\ool'\Yays. 

(Ii) Doors, \Vindo\vs or other openings \\•hich are not exits but 
•gh!ch g-h·e the appearance of exits shall he cffectiYely J:!'llarried. 

111 ... tur>·: 1-:?-:i6; am. H1~µ-ist•'I', Peeembl'I'. l:JG::!, Xo. S4, t:ff. t-1-ti::. 

Ind ril.16 Stairways. (1) DEFINITION'. By a stair\\·ay is meant one 
rir innre flights of steps .::i.nd the necessary platfonns connecting them 

n('~ister, f)ecP111her, l:J6:?, :--.'O. 84 
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to form a continuou:3 passage from one level to another \Vithin a 
building or structure, except as provided in subsectioi: (3) (b}. 

(2) \VIDTH. E\·ery required exit stairway, \vhcthcr enclosed or not, 
shall be not less than 3 feet 8 inches \Vi<le of \Vhich not more than 
·1 inche.:; on each side maJ-· be occupied by a. handrail. Every platform 
shall be at least as \\•ide as the .:>tainvay, measuring at right angles 
to lhe direction of travel. Every straight run platform shall measure 
at least 3 feet in the direction of tra\·el. \VherC'ver a door opens onto 
a stainvay, a platf0rm shall be provided cxtcn<linl:{ at least the full 
\vidth of the door in the direction of travel. Exct::ption: 

(a) In apartment buildings not more than 2 stories in height an<l 
having not more than 2 apart111ent3 on n tloor and in rornnln~ houses, 
ho:>pitals, hotel;; and similar building-s not 1nore than 2 stories in height 
and having not more than 6 livin~ or :;\eeping rooms on a floor, such 
stnir,\·ays shall not be less th~n 3 feet ,\·ide. 

(b) If other stain\·ays are provided in :\tldition to thoo;e ri:oquired 
by this code, such additional stnir,vays need not conform to the width 
r~quirements or this code. 

(3) H.\:-tDRAlLS .• .\II stair\\·ays and .S~l'P3 •>f :nore than 3 :·!~ers shall 
have at lea:;;t one handrail. Stair,,·ay;; and .1t0p;; 5 feet or n1orc in 
\vidth, or open on both sides, shall have a handrail on c:aeh sille. Stair­
,,·ays and ste"ps 1Nhich arc le~.;:; than ;) ff~et in width . .:;hall have a hand­
rail on the left han<l side o.s one mount.;;; the ;-;tnir;:; and on the open 
;=;ide, if any. 

(a) Stainvays \\'hich arc inure than 8 feet \Viele shall be <lh·ide<l by 
center rails into \\'idths not n101·c than S (.•et nv1· le;:;.:> than 3 feet 
8 inches. Rails shall be not le::;s than :.! fe1:t Li inches. above the nose 
of the treuds or 3 feet 6 inches above the platform except as specified 
in \\'i,.:. Adni. Cude sc~tion Ind ;il.20. R~1:i:n'.!:; un the v!lt!n sid~s of 
Atuil'\\·ays and p!:1.tt'urn1s ;;h: . .dl lie prO\'idetl \\'ith an intcrm.ediate n1cm­
ber at 1nidheig-ht or \\'ith vertical llh.'rnb•~t·s ha,·in~ a n1axi1nu1n ;;pacing 
uf 11 inches, or its cqU!\·aJ!!nt in ;.:;at».·ty. 

(b) Stair\vays on the out.;;;iJe of buildings and an integral p.:ut 
thf'l'(·Of, having more than 3 risers, shall have a handrail at each sidE:, 
:1n•l if the staii·"·av i.-: 1norc than .JO feet \\·ide, 1ine or inn re int1'l't1H~di­
:l:•· i~:.r!d:·ails ;;hall lll' pro,·idcd. 

It') \\'here an exit door !eatls to an outside ;;tairway, platform or 
.~id(:w~dk, the level of the platfor1n or si<le\valk shall not he n1ore 
than 7:!~ inch1~s belo\\' the door sill except as pro,·idc<l in sf'ction 
fnd ,;1.~o (4) (g). 

f 4) Rrsr.Rs AND TRE..-\DS. All stairv•ays and steps required a.s exits 
hy this code shall ha,·e a unifol'm rise of not more than 7~~ inches 
and a uniforn1 t1·t>ad of not less than 9% inches, measuring from tread 
t0 tread, and fro1n ris~r to riser. No \\'inders shall be used. There 
.shall not be n1ore than 18. nor less than 3 risers het\\·1~en pL1tforms 
Ot· hcbveen floor and platform and not more than 22 risers from floor 
to floor \vith no platform. · 

t :i.i Stnir\\'ays anti ,,:;tL'ps not l'f!<Jllil'ed as t~xits by this cot.II! shall 
haY 1? a uniform rise of not n1ore than S inches and a uniform tread 
of not l1~ss than 9 inches. If \\'indcrs are usctl, the tread shall be at 
!e;ist 7 inches \Vide at a point one foot from the narro\\' end. 

n"~istcr. D~cc1nh~r. l!hi2, :\'\1. SI 
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(b) For stair\vays to elevated \\'al'.>::>, 11latforn1s and run'.Y:tys in 
places of en1ployment see .,;ectivn Ind 1.17 of the g•;neral orders on 
safety issued by the industrial co1nn1h::sion. 

(c) 'l'he edges of all treads and the cdg-es o{ a!l "tainY~lY l~<:Hlin~=­
::hall be 1ini3hed \\'ith a non-~lipj_!l'ry ::;urface. Hot !t'.~-" tit:.i.n 0 il1ci1~::i 

:n "·irlth. 
111:-.for:r: 1-2-56; a1n. (:!); (:!) (a); (2) (h): HP;..:-i~t<'t', June, 195r., No. 6. 

•'l't. ;-l-·;iti; r. and n:cr. J.,.~,,·11·r, ~1·pt.-1,Jl•··1. 1:· .. :•. :-.,,. I~. ··rt'. !U-1-:i\J 

Ind 51.17 Smokeproof sta:r tower. (1) .-\ sn1okcp!'oof stair to\ver 
shall be an enclosed stairway \Vhich is entirely cut off froin the build~ 
ing and which is reached by means of open balconic.<; or platforn1s. 
The stair\vays, landings, platforrns and balconies shall be of incom­
bustible materia) throughout. The enC"losin.1? \\.""alls shall be of not 
less than 4-hour fire-rcsisth·e construction ns specified in \Vis, • .\dn1. 
Code section Ind 51.05, and the floors and cciling-s of not less than 
2-hour fire-resistive construction as specified in \Vis. Adm. Code sec, 
tion Ind 51.06. 

(2) The doors leading front the buildings to the balconies and from 
the balconies to the stair\vays shall be firc-rcsistivf' doors a:; sprcified 
in Wis. Adm. Code section Ind 51.00, and all openings \vithin 10 feet 
of any balcony shall he protected \Vith fire-resisti\'e \\·indo\\"S as spe­
cified in Wis. Adm. Code section Ind 51.10, or fire-resistive doors. 

(3) Each balcony shall be open on at least one side, \Vith a railing 
not less than 3'6" high on all open sides . 

Jllato171 1-2-56; am. Register, December, 1962, "S'o, 84, ett. 1-1-63. 

Ind 51.18 Interior enclosed stairway. (1) . .\n. interior enclosed Rtair­
,\·ay shall be completely enclosed ,,·ith "·alls of not Jess than 2-hour 
fire-resistive construction as specified in Wis. Adm. Code section Ind 
51.05, except that in ordinary or fra1ne buildings and in n1ill or firc­
resistive buildings not ntore than 3 stories in height one-hour fire­
resistive enclosures 1nay be used .• .\11 doors opening into such enclo­
sures shall be as specified in Wis. Adtn. Code section Ind 51.09. 

(2) The enclosure shall include at each floor level a portion of such 
floor \Vhich will be at least as \vide as the stain,·ay; and such en­
closure shall also include the passage\vay of the first floor Je,·el (if 
any) leading from the stainvay to an outside door, so a:; to afford 
uninterrupted passage from the upperinost floor to such out<de door 
\Vithout leaving the enclosure. 

(3) If \Vindo\VS are placed in any s.uch enclosure they shall be fixed 
fire-resistive "·indo,vs as specified in Wis. Adn1. Code section Ind 51.10, 
except in outside \Valls. 

Ind 51.19 Horizontal exit. (1) A horizontal exit shall consist of one 
or more openings through or around an exterior "·all or occupancy 
separation, or of one or niore bridges or balconies connecting 2 build­
ings or parts of buildings entirely separated by occupancy separa­
tions as described in Wis. Adm. Code section Ind 51.08. 

(2) Openings used in connection \vith horizontal exits shall be pro­
tected by fire-resistive doors as specified in Wis ... .\.dm. Code section 
Ind 51.09. If S\Vinging doors are installed in pairs, they shall be 
arranged to swing in opposite directions; \vith direction of travel indi­
cated by signs, except that "·here the travel is in one direction only, 

Register, December, 1962, No. 8• 
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both doors shall S\ving in that direction. Such doors shall be kept con­
tinuously unlocked whenever the building is occupied and be normaily 
closed or be self-closing and equipped \vith fusible Jinks. 

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

(4) All doors and \Vindows \Vithin 10 feet of any balcony or bridge 
shaH be fire-resistive doors as specified in Wis. Adm. Code section Ind 
51.09, or fire-resistive windo\VS as specified in Wis. Adm. Code section 
Ind 51.10, except that if such doors or \\'indo\\'S 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 passage\\'ays 
leading thereto shall be kept clear and unobstructed at all times. 

Ind 51.20 Fire escapes. (1) LOCATION. Every fire escape shall be 
so located as to lead directly to a st~·eet, alley, or open court con­
nected \Vith a street. 

(a) Every fire escape shall be placed against a blank \Vall if pos­
siblG. If such a location is not possible then every \Vall opening 'vhich 
is less than 6 feet distant horizontally from any tread or platform of 
the fire escape shall be protected by a fire-resistive door as specified 
in \Vis. Adm. Code section Ind 51.09 or by a fire-resistive \vindo\v as 
specified in Wis, Adnt, Code section Ind 51.10. 

(2) EXITS TO FIRE ESCAPES. Every fire escape shall be accessible 
from a public passage\vay or shall be directly accessible from each 
occupied room. Exits to fire escapes shall be standard exit dool'S as 
specified in Wis. Adm. Code section Ind 51.15, except that doors to 
';A" fire escapes may be not less than 2 feet 6 inches \Vide. 

(3) DESIGN AND FABRICATION. Each part of every fire escape (ex­
cept counter\veights for balanced stair\vays) shall be designed and 
constructed to carry a live load of 100 pounds per square foot of 
horizontal area ove1· the entire fire escape. Each part of every fire 
escape shall be designed and constt'ucted in accordance \Vith the 
requirements of Wis. Adm. Code section Ind 53.24, except that the 
unit stresses therein specified shall be reduced by one-fourth. The 
1nininn11n ~ections and sizes specified be]o\V shall be increased \Vhen­
(~\·er necessary so that under full load the allo\vable unit stresses \vill 
nut he t'xcccded. 

(a) No other material than \Vrought iron, soft steel or mediun1 f;teel 
shall be used for any part of a fire escape, except for \Veights, sepa­
rators and ornaments. No bar n1aterial less than 1.4 inch thick r:hall 
be used in the construction of any fire escape, except for separators, 
ornaments, structural shapes over 3 inches and rigidly built up treads· 
and platforms of approved design. In the fabrication of a ft.re escape, 
all connections or joints shall be made by riveting, bolting or \velding 
in an approved manner, AU bolts or rivets, except for ornantental 
work, shall be not less than % inch in diameter. 

( 4) PLATFORJ\.IS. Each platform on an "A" fire escape shall be at 
least 28 inches 'vide; each platform on a "B" fire escape shall be at 
least 3 feet 4 inches wide. Such widths shall be the clear distance 
bet,veen stringers, measuring at the narrowest point. Each platform 
shall extend at least 4 inches beyon<l th'? ja1nbs of exit opening. The 
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above n1ini1nu1n widths and lengths shall Le inerca~ed, \vhercvel' nec­
es:=;ary, so that no exit door or \Vindo\V \Vil!, ,,·hen opc11 1 block any part 
of the required 1,vidth of the fire escape, E1;·cry platfonn shall consist 
of either, 

(a) Flat bars on edge, not less than 1 x ~-'. inch, but not less than 
11 ~ x ~.l inch \\'here bolts and separatot·s are used except that p\at­
for1ns and treads constructed of Hat bar::; on e<lge may be n1ade of 
n1aterial l::i inch in thickness provided the n1aterial is galvanized after 
fabrication. Bars shall not be spaced n1ore than 1 ~ inches, center to 
center. 

(b) 1h inch or % inch square bar:> \vith sharv edge up, not n1ol'e 
than 1 %- inches, center to center. 

(c) ~8 inch round ba1·s, not more than 11h inches, center to center. 
(d) Platforn1 and treads n1ay be solid if covered by a roof. 
(e) The platform frame shall consist of not less than 2 x 0~ inch 

flat hat's on edge or equivalent, provided the brackets are not more 
than 4 feet apart. If brackets are more than 4 feet apart, the fran1e 
shall be correspondingly stronger and stiffer. Every platform \\•ider 
than 30 inches, if made of square or round bars, shall have a third 
frame bar through the center; if n1acle of flat b:u·s, the platfonn shall 
have separators and bolts through the center. Frame bars shall not 
project more than ~4 inch above platform bars, except around the out~ 
side of platform. 

(f) There shall be a platform at each story above the first, and 
intermediate platforms if floors are ntore than 18 feet apart Yertically . 

(g) Platforn1s shall not be more than 8 inches belo'" the door sill. 
(5) BRACKETS, Brackets for a 28 inch or 30 inch platfonn, \Vhf'n 

:'pace<l not more than 4 fc.,t apart, shall he 1nade 0( not less than 
'Vs inch square bars or 1* x l'n x 1i4 inch angtes; such bars or nngles 
shall be larger if the platform is y;ider or if the brackets a1·e farther 
apart. Each bracket ~hall be fastened at the top to the \\'all by a 
through bolt ·cat least ~S inch diameter), nut, and \Vasher (at !('~st 
4 inch dian1eter), The slope of the lo\ver bracket bar shall be not less 
than 30 degrees \Vlth the horizontal. The lo\\·er bar .o..:hall ha\·e a 
\\'asher or shoulder to give sufficient bearing against the wall. 

(a) The strength of the \Vall to which brackets are to be attached 
.~hall be carefully considf'ecd in (l\•te1·1nining- the sparing, shape an1l 
inside connection of brackets, so that under full load the wall wi!l i.ot 
be unduly strained. \Vhere it is necessary to install b1·ackets adjacent 
to \\•all openings they shall be located at a suitable distance therefrom, 
or the \Vall shall be properly reinforced. 

(6) STAIRWAYS. (a) Each stairway of an "A" fire escnpe shall be 
at least 24 inches 'vide between stringers; such stairway fhall have 
a unifor1n rise of not n1ore than 8 inches and a uniform run of not 
less than 8 inches. ' 

(b) Each stair\vay of a "B" fire escape shall be at least 3 feet 4 
inches wide between stringers; such stairway shall have a unifnrn1 
rise of not more than 8 inches, and a uniform run of not less ;.han 
9 inches. 

1. The rise is the vertical distance from the extr<:!n1e ('Cl~e of nny 
step to the corl'esponding extreme edge of the n1;>xt stf~p. The run 
is the horizontal distance between the same point:;, 
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(c} Stair,vay stringers shall consist of either 
1. A 5 inch channel or larger. 
2. T\VO angles 2 x 2 x 1.4 inch or larger. 
3. T\vo fiat bars 2 x o/s inch or larger. 
4. One flat bar 6 x 1,4, inch or larger. 
5. If 2 angles or 2 flat bars are used, they shall be properly tied 

together by lattice bars, vertical as \Veil as horizontal. If flat bars are 
used, every stairway of more than 10 risers shall have lateral bracing. 
The connection of stringers to platform, at top and bottom, shall be at 
least equal in strength to the stdngers and shall safely carry the full 
live and dead loads. If stringers are carried by intermediate bt'ackets, 
the stringers shall have a horizontal bearing on the brackets and shall 
be properly and securely connected thereto. 

6. Treads shall consist of either flat or square bars, (not round), of 
the size and spacing specified for platforms. An "A" tread shall con~ 
sist of at least 6 square bars, or 7 fiat bars. A 11 B" tread ~haH 
consist of at least 7 square bars, or 8 fl.at bars. A j'B" tread made 
of flat bars shall have separators and bolt through the center. A "B" 
tread made of square bars shall be trussed. 

7. Treads and platforms may be solid if covered by a roof. 

(7) BALANCED STAIRWAY. All 11B" fire escapes, and all fire escapes 
on schools, theaters; assembly halls, and hospitals either shall reach 
to the ground or shall have a balanced stairway reaching to the 
ground. 11 A 1

' fire escapes \vhich are not on schools, theaters, assembly 
halls, or hospitals may tern1inate in a platform at le.ist 3 feet long, 
located not more than 10 feet above the ground. 

(a) Every balanced stair\vay shall conform to the requirements for 
other stairways except that the stringers and top rail may be lighter 
if they are properly trussed. The counterbalancing device shall be 
attached to both sides of the stainvay equally, or a special attach­
ment shall be used to prevent \\'arping or t\visting. The counterbal­
ancing device shall operate gradually and easily as the live load is 
applied. Cable countenveights are not permitted. 

(b) Treads for ''A" balanced stainvays may be made as follO\\'s: 
two 114 x 11.4 x ;.l inch angles at front and back i t\VO 11,4 x 1,4 inch 
bars bet\\'~en, lying flat\vise; one inch space bet,veen bars. Treads for 
"B'' balanced stainvays may be made as follo\vs: t\VO 11h x 11/2 x Y~ 
inch angles at front and back; t\\·o 1 ;~ x ~ inch bars bet\veen, lying 
flat\vise; one inch space between bars. All such treads shall be 
strongly fastened together \\'ith cross bars not more than 14 inches 
apart. 

(8) RAILINGS. A railing at least 42 inches in height and having 2 
intermediate- rails, uniformly spaced, measuring vertically from the 
floor of the platform, shall be provided on all open sides of platforms. 
Railings at least 36 inches in height, measuring vertically from the 
nose of the treads, shall be provided on the open sides of all stainvays 
and on both sides of balanced stairways. Either a railing or a hand­
rail fastened to the wall shall be provided on each side of all "B" fire 
escape stair\vays. 

(a) Every railing shall have posts, not more than 5 feet apart 
made of not less than 1 ¥.! x 1 ¥.? x % 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; 
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center rail not less than 174 x fJ flat bar or equivalent. All connec­
tions shall be such as to n1ake the railing" stiff; 2 bolts ( 3 3 inch or 
!urger) shall be usc<l at Lhc foot of ea~h po.-;t \\·hercver po:-is;b\c, 
or at least one ~2 inch bolt shall be used. Iiailing shall be continuous. 
~o projections on the inside of the railing shall be pern1ittC'd. \\'here 
a railing rf'turns to the \Vall, it shall be fa3tcncd th<'r0to \\'ilh a 
through bolt (at least ~'s inch dia1ncter}, nut, and \Va.~hcr; ot· (in 
reinforced concrete) \Vith an approved insert; or the railing shall 
be n1ade equally secure with a diagonal brace extending at least 3 
feet horizontally and 3 feet vertically. 

(b) All outside railings \Yhich are n1ore than GO feet :i.bove gra<lc 
shall be at least 6 feet high, measuring vertically fro1n floor of plat­
form or fro1n nose of step. Such railings shall be of special design 
approved by the industrial con1n1ission, having not less than 4 lnngi~ 
tudinal rails, and vertical lattice bars not inore than 8 inchc:-> apart, 
and proper stiffening braces or brackets. 

(9) LADDER TO ROOF. Every fire escape \vhich extends higher than 
the second floor shall be provided \Yith a ladder leading from the 
upper platform to the i·oof, unles::; the fire escape stail'\\·ay lead.<> to 
the roof. The ladder shall have stringers not less than 1 ~~ 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 ¥2 inch square or % inch 
round bars, 14 inches center to center. The stringers shall be securely 
tied together at intervals no greater thnn every fifth rung, 'fhe 
stringers of each ladder shall extend not \f':;:s than 4 feet above the 
roof coping and return to \Vithin 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 co1ntnission, in 
place of "A" or "B" fire escapes. Every sliding fire escape shall be 
1n·o\•idecl \Vith a ladder constructed as in Wis. Adm. Code section Ind 
51.20 (9), extending from 5 feet above grade. to 4 feet above the roof 
<'oping. 

Hh1lory1 1-2-56; nm. Regi:;ter, J)eeembcr, 1962, !'\o. 84, ert. 1-1-G3. 

Ind 51.21 Standpipes. {l) CLASSES OF SERVICE. Standpipe syste1ns 
are designed for 2 classes of service: (a) for use by fire departn1ents 
or othel's trained in handling heavy st1"ean1s fron1 2~2 inch ho.<>e, and 
(b) for u~e by occupants of a building on incipient fires. These arc 
referred to in these sections as fire departn1ents, and first aid stand~ 
ripes, respectively. The featu1·cs of each syste1n n1ay be rombined in 
a single equipment, if servt'd by an autnniatic \\'Rt<>r SU!lply con­
forming to Wis. Adm. Code section Ind 51.21 (2) (g) or .(h). All 
threads on hose and hose connections shall be interchangeable with 
those of the public fire department. 

(2) FtR8 DEPARTl\tENT STANDPIPES. (a) Standpipes shall be provided 
for all buildings exceeding 60 feet in height. Required standpipes shall 
be installed as construction progresses, to n1ake them available to the 
fire department in the topn1ost floor const!'ucte<l. 

(b) Standpipes shall be sufficient in nu1nbf'r so that any part of 
every floor area can be reached \vithin 30 feet by a nozzle attached 
to 100 feet of hose connected to the standpipe, When 2 or more stand~ 
pipes are required, they shall be cross connected at the bottom, and 
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equipped \vith individual controlling valves located not higher than 
the first story. 

(c) St.andpipes shall be protected against mechanical and fire tlant­
age, \Vith outlets in stair\vay enclosures; \Vhere stair\vays are not 
enclosed, outlets shall be at inside or outside of outside \Valls, within 
one foot of a fire tower, interior stairway or fire escape. Dry stand­
pipes shaU 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. ?t-laterial shall be steel or wrought iron pipe \vith 
approved fittings, designed for a working pressure of 100 pound.s in 
excess of the static pressure due to elevation. An approved 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 installed 
at hose valves where the pressure \Vould other,vise be in excess of 
$0 pounds. Where a standpipe is not ·nol'mally under pressure, hoSe 
valves shall be equipped \vith a tight fitting cap on a chain and 
having lugs for a spanner wrench. 

(e) An approved siamese connection with a check valve in each 
inlet shall be installed on a 4 inch pipe connecting \Vith each stand­
pipe system and shall be marked "To Standpipe'', The elevation of 
the connection shall be not over 3 feet above the sidewalk or ground. 
An automatic drip valve shall be installed \vhere necessary to pre­
vent freezing. In buildings with several standpipes, more than one 
siamese connection may be required. 

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

(g) Automatic water supplies \Vil! not ordinarily be required, ex­
cept a.:1 piovided in Wis. Adm. Code section Ind 51.21 (2) (h), or 
'"'here judged necessary by reason of the high combustibility or paten~ 
tial hazard of the occupancy. When required, they shall be designed 
to provide not less than 40 pounds fto,ving pressure at the top outlet, 
\\'ith volume for t\\'O fire streams .. ·\ny of the follo\ving supplies i\'ill 
be acceptable: 

1. Connection to city \vater \\"orks system \vhen providing required 
minimum volume and pressure. 

2. Gravity tank of not less than 3,500 gallons capacity, elevated 
50 feet above the top story. 

3, Pressure tank of 5,250 gallons gross capacity (3,500 gallons 
\\·ater capacity). 

4. Automatic pump or pumps, with con1bined effective capacity of 
500 gallons per minute. 

(h) An automatic water supply from an approved fire pump shall 
be provided in buildings over 150 feet high, or in buildings over 
10,000 square feet in area per floor and requiring a standpipe, The 
capacity of the pump shall be not less than 500 gallons per minute 
for a 4 inch standpipe, 750 gallons per minute for 2 interconnected 
4 inch or single 6 inch standpipes, and 1,000 gallons per niinute for 
larger systems. 

(3) FIRST AID STANDPIPES. (a) Standpipes shall be provided as re­
quired in Wis. Adm. Code sections Ind 54.14, Ind 55.33, and Ind 57.21. 
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Ind 62.001 
Ind 62.01 

Ind 62.02 
Ind 52.oa 
Ind 52.0.f 
Ind 52.05 
Ind 52.06 
Ind 52.10 
Ind 52.11 
Ind 52.12 
Ind 52.13 

Ind 52.1·1 
lnd 52.16 
Ind 62.17 

Ind 52,18 
Ind 52.19 

Ind 52.20 
Ind 52.21 

INDUSTRIAL COMMISSION 

Chapter Ind 52 

GENERAL REQUIREMENTS 

Design and supervision 
Height and class ot 
construction 
Wlndowa 
'Vindow cleaning 
Dcflnitlona ot courts 
Size at courts 
Ventllatton of courta 
Chlmney11 
1(etal smokestacks 
Smoke pipes 
Steam a.nd hot \Valer 
pipes 
Ducts 
!•~Joor protection 
\Vall and ceiling pro­
tection 
Ga.a venta 
Gas and oil lamps; gas 
service 
Electrlca.l work 
Location and malnte· 
nance of exit• 

Ind 52.22 

Ind 52.50 
Ind 52.51 

Ind 52.52 
Ind 52.53 

Ind 52.54 

Ind 52.55 
Ind 52,56 
lnd 52.57 
Ind 52.58 
Ind 52.59 
Ind 52.60 
Ind 52.61 

Ind 52.62 
Ind 52.63 
Ind 52.64 

Television and radio 
receiving antenna. 
Toilet rooms required 
Toilet rooms tor the 
two sexea 
Sex desli"nated 
Location, light and 
ventllatlon 
Location without out· 
side windows; v.'hen 
permitted 
Artlflclal light 
Size 
Floor and base 
Walls and ceilings 
Enclosure ot fixtures 
Fixtures 
Protection trom trcez· 
In• 
Disposal ot sewage 
Outdoor toilets 
Ma. I n t en a. n c e and 
hou11ekeeplns 

Ind 52.001 Design and supervision. (l) Every new building contain­
ing more than 501000 ·cubic feet total volume, or addition to a building 
\Vhich by reason of such addition results in a building containing over 
50,000 cubic feet total volume, or structural alteration to a building 
containing over 50,000 cubic feet total volume shall be designed by an 
architect or engineer in accordance with the provisions of this code; 
and shall be constructed under the supervision of an architect or 
engineer who shall be responsible for its erection in accordance \Vith 
the plans and specifications of the designer, No change from the 
original plans and specifications shall be made except \\'ith the kno,vl­
edge and consent of the designer. and as provided in Wis. Adm. Code 
section Ind 50.10. 

(2) On completion of the construction. the supervising architect 
or engineer shall file a 'vritten statement \vith the industrial commis· 
sion certifying that, to the best of his kno\vledge and belief. the con­
struction has been performed in accordance \Vith the plans and specifi­
cations approved by the commission. 

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

Nots: By the term "architect" or "engineer" above Is meant. "registered 
architect'' or "registered professional engineer", as deftned In the Architect• 
and Professional Engineers Registration Act, Section 101.31, Wis. Stats. 

lll•tory1 1-2-56; er. (2) Register, August. 1957, No. 20, ett. 9-1-57. 

Ind 52.01 Height and class of construction. (1) All buildings higher 
than 75 feet above the adjacent grade shall be of fire-resistive 
construction. 

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

(3) Buildings of ordinary construction shall not exceed a height of 
50 feet in which height there shall be not more than 4 istoriesj pro­
vided, that the height of a buil<ling erected on sloping ground nlay be 
50 feet plus _a vertical distance equal to the vertical change in slope 
along and in the length of any side of such building, but in no case 
shall such height exceed 60 feet above the adjacent finished ground 
level. Towers, other than tanks, spires and steeples not exceeding 20% 
of the roof area, erected as a part of such building and not used for 
habitation or storage may extend not to exceed 15 feet above sue~ 
height limit. 

( 4) Buildings of frame construction shall not exceed a height of 35 
feet in \Vhich height there shall be not more than 2 stories, except 
as provided in Vlis. Adm. Code section Ind 57 .01; provided, that the 
height of a building erected on sloping ground inay 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 adjacent .finished ~round level. Spires, towers, 
other than tanks, or steeples not exceeding 20% of the roof area, 
erected as a part of such building and not used for habitation or stor· 
age may extend not to exceed 20 feet above such height limit. 

(5) In every building more than 4 stories in height, all doors, 
\Vindo\VS and other openings in outside \Valls shall be protected \vith 
fire-resistive doors or shutters as specified in Wis. Adn1. Code section 
Ind 51.09 or fire-resistive \Vindo\VS as specified in Wis. Adm, Code sec­
tion Ind 51.10, unless such openings are on streets or on alleys or outer 
courts 20 feet or more in \Vidth. 

Ind 52.02 'Vindows. (1) Bvery roon1 in \Vhich one or n1ore persons 
live, sleep, or are employed, (except storage roon1s or other roo1ns 
\vhere the nature of the occupancy \Vill not permit) shall be lighted 
by a \vindo\V or \Vindows opening directly upon a street or aller, or 
upon a court (as defined in \Vis. Ad1n. Coe.le section Ind 52.04) on the 
same lot with the building. 'fhe windo\vs shall be so constructed and 
distributed as to afford proper light and ventilation. Every building 
more than 40 feet deep (measuring at right angles to the 'vindo,vs) 
shall have windows on at least 2 sides. Exception: 

(a) The provisions of this rule may be \vaived for factory, office 
or mercantile buildings if provisions are made for proper artificial 
lighting, and if ventilation is provided in accordance \Vith the provi­
sions of the heating, ventilating and air conditioning code. 

(b) Every building more than one story in height \Vhich does not 
have windows opening directly upon a street in each story above the 
first, shall be provided \Vith a suitable access for fire department use. 
Such access shall be a \vindo\V or door opening through the \vall on 
each floor above the first story. The opening shall be at least 36 inches 
in \vidth and not less than 48 inches in height \vith the sill not more 
than 32 inches above the floor. The openings shall be so spaced that 
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there \vill be one opening in each 100 feet of \Vall length in any acces­
sible \Vall of the building. This requiren1ent for access openings for fire 
department use shall not apply where a building is equipped through­
out \vlth an automatic sprinkler system approved ,for fire protection 
purposes. 

lthi;tory1 l-:.l-56: am. Register, Dece1nber, 1962, Xo. 84. el't, 1-1-6:1, 

Ind 52.03 Window cleaning. ( 1) Where the tops of \Vindo\vs to be 
cleaned are more than 20 feet above the floor, ground, flat i·oof, bal­
cony, or permanent platform, one of the following means shall be pro­
vided to protect the window cleaners. 

(a) Approved attachments for window cleaner safety belts to which 
belts may he fastened at each end. Said attachments shall be perma­
nent devices that shall be firmly attached to the window frame, or to 
the building proper, and so designed that a standard safety belt may 
he attached thereto; or 

(b) An approved portable platform that is projected through the 
\Vindow or supported from the ground, floor, l'oof or platform level, 
for the \vindow cleaner to stand upon and that is designed, constructed, 
1naintained and equipped \Vith handrail and toeboard in compliance 
\vith the requirements of chapter Ind 1, rules on Safety. 

(c) A suspended scaffold, swinging scaffold, swinging chair scaf­
fold, or boatswain's chair scaffold designed, constructed, equipped and 
maintained in compliance with the requirements of Wis. Adm. Code 
chapter Ind 35, rules on Safety in Construction, or 

(d) Other equally effective devices . 
(e) 'Vhere the \Vindow consists of a fixed panel not ntore than 24 

inches in width alongside a removable panel, the fixed panel may be 
cleaned by reaching through the opening of the removable paneL 
'Vhere the window consists of a fixed panel bet\veen 2 removable 
panels, the fixed panel may be cleaned by reaching through the open­
ings if such fixed panel is not more than 36 inches in width. 

(2) For cleaning the insides of skylights (the highest parts of 
\vhich are more than 20 feet above the floor, ground, balcony or perma­
nent platform), to which access cannot be gained by any Of the mean:: 
described in Wis. Adm. Code subsection Ind 1.16 (1), scaffolds as spe­
cified in chapter Ind 35, rules on Safety in Construction, shall be 
provided. 

(3) All equipment, including building parts and attachments, used 
in connection with \Vindow cleaning, shall be maintained in reasonably 
safe condition while in use and shall be inspected at least on re each 
month while in use, and \vithin 30 days before their use. It shall be 
the responsibility of the O\vner of the individual safety devices 01 
equipment to inspect and maintain the devices or equipment belonging 
to him so that each will cotnply \Vith the rcquiren1ents of this section. 

(4) Where the attachments specified in subsection (1) (a) are 
relied upon for compliance \Vith the provisions of this rule, said em· 
ployer shall furnish or see that there is provided, an approved suitable 
safety belt for each employe while cleaning \vindows. 

Note: It will be the policy ot the Industrial commlsslon to accept anchor& 
and satety belts which have been tested and approved by the Underwriters· 
r.aboratorles. 

llb1tory: 1-2-56; nm. Rei;il.\ter, December, 1962, No. 8-t, err. 1-1-6.'l. 

Ind 52.04 Definitions of courts. (1) By inner court is meant an open 
air shaft or court surrounded on all sides bv walls. 
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(2) By inner lot line court is meant a court bounded on one slde and 
both ends by walls and on the remaining side by a lot line. 

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

(4) By outer lot line court is meant a court with one side on a lot 
line and opening to a street or open space not less than 15 feet wide. 

Ind 52.05 Size of courts. (1) 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. 

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

(3) Outer courts between \Vings or parts of the same building, or 
bet\veen 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 \Vidth of such court shall be further increased 
one foot. 

(4) Where outer courts or outer lot line courts open at each end to 
n street or other open space not less than 15 feet \vide, the above 
lengths may be doubled. 

(5) Inner lot line courts one story high shall be not less than 4 feet 
\vide and not less than 40 square feet in area. Inner lot line courts 
two stories high shall be not less than 6 feet wide and not less than 
60 square feet in area. For every additional story every such inner lot 
line court shall be increased by at \ea~t one lineal foot in length and 
one lineal foot in its width. 

(6) Inner courts shall be not less than 10 feet in \vidth nor less than 
150 square feet in area for courts t\vo stories or less in height; and for 
every additional stol'y every such inner court shall be incre.::i;;ed br 
at least one lineal foot in its length and one lineal foot in its \Vidth. 

(7) Courts shall not be covered by a roof or skylight but the entire 
required area shall be open and unobstructed from the botton1 thereof 
to the sky. No fire escape or stainvay shall be constructed in any 
court unless the court be enlarged proportionately, 

(8) Walls of inner courts \Vhose least horizontal dimension is less 
than one·fourth the height, shall be faced \Vith material \vith a per~ 
manent \Vhite surface or shall be painted 'Vhite at least every 2 years. 

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

Ind 52.06 Ventilation of courts. At the bottom of every shaft or 
inner court there shall be sufficient access to such shaft or court to 
enable it to be properly cleaned out. Every inner court which is re-
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quired undei· \Vis. A.din. Code seetiun lnd .:J2.02 and \\·hkh is 1nore than 
one story in height shall have an intake for fresh air, leading frorn 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 lie n1ore than 50 square feet. Every intake 
shall be oC not less than 2-hour fire-resistive construction and unless 
said intake is used as a passage\\·ay for persons, thel'e shall be no 
openings into the same other than the inlet and outlet. 

Ind 52.10 Chimneys, (1) The walls of all chimneys shall be built of 
brick or other approved fil'e-l'esistive matel'ial, except that a metal 
smokestack may be provided as specified in \Vis. Adm. Code section 
Ind 52.11. No chimney shall rest upon a flooring of wood nor shall 
any \Vood be built into, or in contact \\·ith any chimney. Headers, 
beams, joists and studs shall not be less than 2 inches fron1 the out­
side face of a chin1ney. The foundation of every chin1ney, flue, or stack, 
shall be designed and built in confol'mity with the require1ncnts fol' 
foundations for buildings. In no case shall a chimney be corbeled out 
more than 8 inches fi-om the \\·all and in every case the corbeling shall 
consist of at least 5 courses of brick. Chin1neys shall extend at least 
3 feet above flat roofs and not Jess than 2 feet above the ridge of 
gable and hip roofs, and lime-cement or cetnent mortar shall be used 
in the laying of chimney masonry above the roof line. 

(2) Every masonry chimney shall have \Valls at least 8 inches in 
solid thickness, except that in a chi1-nney \Vith a flue not larger than 
260 square inches \Vhere a fire clay or other suitable refractory clay 
flue lining is used for the full height of the chimney the \valls shall 
nQt be less than 4 inches in solid thickness. No smoke flue shall have 
a cross sectional area less than G4 square inches, except that flue lin­
ings 7 inches by 7 inches inside, or 8 inches in diameter inside, n1ay 
be used. 

(3) All flue linings shall be adapted to \Vithstand reasonably high 
te1npe1·atures and flue gases and shall have a: softening point not lo\ver 
than 1800° F. Flue linings .:::hall he not less than 5fs inch in thick11ess 
and shall be built in as outer \Valls of the chimney are constructed. 
Flue linings shall start ft·om a point not less than 8 inches bP\o\v the 
hottom of the smokepipe intake and shall be continuous to a point 
not Jes.:; than 4 inches above the enclosing- \Vall:;. 

(4) \Vhere there is n101·e than 011e sn1okepipe connected to a flue, the 
connections shall be at different levels. Two or more heating units or 
appliances may he connected to a coinmon smakepipe or breeching if 
joined by Y fittings as close as practicable to the flue. In all such 
cases, the size of the breeching and the flue shall be sufficient to accomw 
1nodate the total volume of flue gases. 

(a) Cleanout opening. Every chimney shaU be provided \Vith a 
cleanout opening at the base. Such openings shall be equipped \vith 
1netal doors and frames arranged to remain closed \vhen not in use. 

( 5) Every chimney shall be designed to withstand the following 
wind pressure in pounds per square foot over the dian1etrical area: 

(a) Square chimneys ___ ----------------------------------- 30 
(b) Polygonal chimneys------------------------------------ 2;; 
(c) Round chimneys --------------------------------------- 20 
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(6) Prefabricated chin1neys con1plying \Vith the reriuiren1ents of 
\Vis. Adn1. Code section Ind 58.67 of the Heating, Ventilating and Air 
Conditioning Code n1ay be use<l in lieu of inasonry 'Chilnneys if ap­
proved by the industrial commission and are provided \Vith foundations 
as specified for masonry chimneys, or metal smokestacks or as othcr­
\vise approved. 

Hl•tor71 1-2-56; am. (1), r. and recr. (4). Register, Augost. 1957, No. 
20, eff. 9-1-57; aru. Register, Decernber·, 1962, No. 84, etr, 1-1-03. 

Ind 52.11 n.tetal smokestacks. (1) Steel or iron smokestacks may be 
used in place of tnasonry chimneys specified in '\Vis. Adm. Code sec­
tion Ind 52.10, in which case the thickness of the metal shall be not 
less than 3/16 inch for heights up to 40 feet and 1.4 inch for greater 
heights. Such stacks when used for manufacturing, for high pressure 
boilers, furnaces or other si1nilar heating or manufactul'ing appliances 
shall be lined with fire brick for a distance of not less than 25 feet 
from the place where the smoke pipe enters and shall be protected on 
the outside up to and through the roof of the building with 8 inches of 
n1asonry, or a metal shield \Vhich provides an 8 inch ventilated air 
space bet,veen such shield and the stack. All stacks shall be properl~· 
guyed when the height of the stack exceeds 15 times its least diameter. 
Exception: 

(a) Public utility or industrial po\ver plants are exempted from 
the protection requirements of this paragraph if they are of fire­
resistive construction. 

(2) Smokestacks under 30 feet in height may be constructed of not 
less than No. 10 U. S. Gauge steel, with either welded or riveted 
joints, and may be mounted directly upon masonry chimneys or foun­
dations or upon industrial heating or power boilers p1uvided all of 
which are designed to support the stack load. A clearance of not less 
than 6 inches shall be maintained at all times around such smokestack 
and any infla1nmable material '\•ithin 1~ inches of such sn1okcstack 
shall be protected by "4 inch of asbestos covered by sheet n1etal. 

Ind 52.12 Smoke pipes. (1) No s1noke pipe or breeching serving 
boilers, furnaces or other similar heating appliances shall pass 
through any floor, outside 'vindow or door, nor through any combus­
tible roof or combustible outside 'vall, nor through any closet, attic or 
sin1ilarly concealed space. 

(2) Where necessary to pass through any partition of non-fire­
resistive construction, every smoke pipe shall be encased with incom­
bustible material at least 4 inches thick or \Vith a double safety 
thimble made of two concentric rings of sheet n1etal \\'ith at lrast 
one inch open air space bet,veen and \Vith the outer l'ing covere<l 
'vith at least 14 inch asbestos, 

(3) No part of any smoke pipe shall be placed nea1·er to any non·­
fire-resistive partition or 'vall than the dian1eter of the pipe, nor 
nearer to any non-fire-resistive ceiling than 11h: times the diameter; 
but the above distances may be reduced b).' one-half, if the \vall or 
ceiling is covered \Vith not less than ~ inch asbestos board covered 
\Vith sheet metal, or 'vith equivalent protection. 

Ind 52.13 Steam and hot 'vater pipes. No stean1 pipe or pipe carry­
ing hot "·ater at a temperature exceeding 180 degrees shall be placed 
within one inch of any woodwork. Every such steam or hot "·ater 
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pipe passing through a co1nbustiblc floor, Ct?iling- \ll' partition, shall 
be protected by a n1etal tube one inch larg-cr in rli:i.r.1ct~r than the pipe 
and shall be provided \Vith a metal cap. All \voodcn boxes or casinJ..rs 
enclosing steam or hot \Valer pipes, or \\'1)o<lcn covers to recesses in 
,,·alls in \Vhich stea1n pipes are placed, shall be lin01l '':ith n1ctal. 

Ind 52.14 Ducts. Every vertical shaft housing air ducts or a grt)up 
of ducts in buildings in the theater, school, 01· hotel classification, .~:ltd\ 
be enclosed with inco1nbustible n1aterial sn1oothly finished on the i 11;-:;irlc 
and having a fire-rcsisth·e rating as required for each ~pccific situation, 

llb1tor)'1 1-2-56; am, Register, Dt:ce.1nller, 1962, ~o. fi I, t-ff. 1-1-63, 

Ind ftl.lll. Hh1to1"71 1-2-56; r. RegiRter, December. 191i2, No. 8~. Ptt 
1-1-63. 

Ind 52.16 Floor protection. (1) All stoves and ranges used for cook­
ing, heating or laundry purposes using solid or liquid fuel, anrl \vhicl:i 
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 \vith 
any combustible material, then the fire-resistive floor layer shall be 
at leaa't:; 5 inches thick and shall be hollow, with air spaces running 
horizontally through the same. The air spaces shall be open at both­
end1o and shall be so placed that air can circulate through them; the 
horizontal area ot the air spaces shall equal at least one-half the 
horizontal area of the slab . 

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

(3) It 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, \~·ithout air 
spaces, providE!d it is covered with sheet metal. 

( 4) 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 combustible floor, be raised 
at least 6 inches above the floor, and such air space shall not be 
enclosed. Such floor shall be protected \vith a stove board of sheet 
metal or asbestos, projecting at least one foot on all sides. 

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

(a) The above dimension of 6 inches may be reduce~ to 3 ;~ inches 
if the bottom is suitably protected with a metal shield. 

Ind 52.17 Wall and ceiling protection. (1) All stoves an.\ ranges 
used for cooking or laundry purposes and all domestic hot water heat­
ers shall be placed at least 24 inches away from any combustible wall, 
partition or ceiling, except that such distance may be reduced to 12 
inches if the wall, partition or ceiling is protected with at least 1,4 
inch asbestos board covered with sheet metal, or with an equivalent 
protection. 
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(2) The above distances may be reduced one-half in the case ot 
stoves and ranges less than 16 square feet in area, and also in the 
case of gas ranges of greater area if proper insulation is incorporated 
in the back of the range. 

Ind 52.18 Gas vents. All gas ranges, except those for domestic use, 
hot water heaters, and other gas fired equipment shall be provided 
with vent pipes conforming to the requirements for smoke pipes as 
specified in Wis. Adm. Code section Ind 52.12. 

Ind 52.19 Gas and oil lamps; gas service. (1) Gas and oil lamps 
shall not be used 'vhere 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 partition or wall, and 
at least 2 feet (measui·ed from top of flame) below any combustible 
ceiling unless properly protected by u metal shield 'vith at least 2 
inches of air space above. S\vinging 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 window curtain. 

(3) Every gas supply main shall have a service cock outside of the 
building, so placed and maintained that it can be shut off at any 
time \Vithout entering the building. 

Ind 52.20 Electrical work. All electdcal work shall conform to the 
requirements of the 'Visconsin state electrical code of the industrial 
commission. 

Note: For the design requirements ror transformer vaults, see chapter 
E 450 ot the \Vlsconsln state electrical code. 

Ulatorya 1-2-56: am, Register, January, l!JGl, No. 61, etr. :!-1-61. 

Ind 52.21 LOC'ation and maintenance of exits. Every exit mentioned 
in Wis. Adm. Code sections Ind 51.14 to Ind 51.19, inclusive, shall lead 
to a street, alley or open court connected \vith a street. All such exits 
and all passage\vays leading to and from the same, shall be kept in 
good. repair and unobstructed nt all times, 

Ind 52.22 Television and radio receiving antenna, (1) The require· 
ments of this section shall apply to the outdoor portion of all appa· 
ratus, more than 12 feet in height, used for receiving television or 
radio "'aves. 

(2) All television and radio antenna systems, including the sup· 
porting to\ver or mast, shall be constructed of galvanized steel or 
other corrosive.resistant incombustible material. Whel'e approved by 
the industrial commission, towers constructed of wood or \Vood poles 
set in the ground may be used to support antenna systems but no 
wood tower or \Vood pole may be mounted on the roof of any building 
or structure. 

(3) The antenna and tower shall be designed to support the dead 
load of the structure plus an ice load at least ;~ inch in radial thick· 
ness. The ice load shall be computed only upon the \Vires, cables, 
messengers and antenna. 
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(a) The towe1· or mast shall be braced or guyed and anchored to 
l'esist a horizontal wind pressure of not less than 30 pounds for every 
square foot (net area) of exposed surface. Guy \Vires shall not be 
anchored to a chimney or to any roof ventilator or vent pipe. 

(4) Antenna systems installed on the roof of a building shall not 
be supported by or attached to a chimney, All such installations shall 
be mounted on an independent platfor1n or base and anchored in 
place. The platform or base of the to\\'er shall be large enough to 
distribute the \Vcight of the sll'Ucture over sufficient roof area so the 
roof construction will safely support the \Veight of the structure in 
addition to the required live and dead roof loads. 

(5) All antenna systems slUlll be so installed that no part of the 
structure \Vill be nearer to a street, or other public thoroughfare, 
than the height of the antenna as measured fron1 its platform or 
base to the topmost point. No \Vires, cables, or guy \Vires shall extend 
over any street or other public thoroughfare or over any electrie 
po\ver or communication lines. 

(6) Poles used for electric po\ver or for communication lines shall 
not be used for supporting or for guying any antenna system. Where 
antenna installations are so located that damage \Vill be caused to 
adjacent po\ver or communication lines by the falling of the antenna 
structure, a separate safety \Vire shall be attached to top of the 
to\ver and secured in a direction a\vay from the po\ver or communica~ 
tion line. 

(7) Electrical installations in connection \Vith antenna systems, in­
cluding the grounding of the to,ver or mast, shall comply in all re­
spects \Vi th the require1nents of the Wisconsin state. electrical code. 

GENERAL SANITATION REQUIREMENTS 

Ind 52.50 Toilet rooms required. (1) Every place of en1ployn1ent 
an<l public building shall have adequate toilet rooms ns pro\'ided in the 
occupancy classifications of this code, completely enclosed and so ar­
ran::;cd as to insure privacy. 

(2) Separate toilet rooms shall be provided for employes and the 
general public \\'here deemed necessary by the industrial commission 
or by the state board of health. 

lli.story1 1-::!-Gfi: nm. l!€':;i3ler, Dccemb~r. 196::!, ~o. 8-t, ~rt. 1-t-6.1. 

Ind 52.51 Toilet rooms for the two sexes. (1) Where the 2 sexes are 
n~commodated, separate toilet rooms shall be provided except 

(a) In apartment housesi 
(h) If approved in \Vriting by the industrial commission or the 

state board of health, or their authorized agents, in buildings accom· 
1nodating not more than 5 persons 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 \vhenever the number of such 
persons shall exceed 5, separate toilet rooms shall be provided. 

(2) Entrances to toilet rooms for the 2 sexes shall be properly 
:--;eparated, by screens or otherwise, and shall, \vherever possible, be 
at least 20 feet aparti except this requirement does not apply where 
the entrance doors to toilet rooms used by the 2 sexes are located in 
an exterior \Vall of the building. 
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Ind 52.52 Sex designated. \Vherever \VomC'n are en1ployed or accon1-
modated, each toilet room shall be distinctly marked \vith regard to 
the sex which uses it, and no person shall be allo\ved to use a toilet 
rootn assigned to the othel' sex, except as provided in \Vis. A.dn1. Code 
section Ind 52.51. The door or roon1 labels shull be the \Vords :..IEN, or 
WO~'IEN, respectively, in letters not less than one inch in height. 

Ind 52.53 Location, light and ventilation. (1) Every toilet or bath­
rooin shall be so located as to open to outside light and air, by \vindo\VS 
or skylights opening directly upon a street, alley or court, except as 
provided in \Vis, Adm. Code section Ind 52.54. 

(2) The glass area for a toilet room containing one closet or urinal 
shall be at least 4 square feet, \Vith 2 square feet additional for each 
additional closet or urinal. 

(3) No toilet room shall have a inovable \vindo'v or ventilator open­
ing on any elevator shaft, or on any court \Vhich contains 'vindo\VS o! 
sleeping rooms above. 

(4) Every toilet roo1n having n1ore than one fixture (closets and 
urinals) shall be ventilated in accordance \vith the provisions of 'Vis. 
Adm. Code section Ind 58.48 of the heating, ventilating and air condi­
tioning code issued by the industrial commission, except that this re­
quire111ent shall not apply to che1nical or septic toilets 'vhich are in-

-f. stalled in accordance \vith the provisions of the che1nical toilet code or 
the septic toilet code issued by the state board of health. 

(a) The size of gravity vent ducts, if sur1nounted \vith effective 

siphon type hoods, may be deter1nined as follo,vs: ~ x 2 = net cross 
300 

sectional area of vent duct in square feet. 
'Vherc A = floor area in the toilet room in squal'e feet. 

lll"tory: 1-2-56; am. Register, Decernber, 1962, N"o, 8-1, ert. 1-1-63, 

Ind 52.54 Location without outside windows; when permitted. Toili~t 
rooms \Vill be permitted \Vithout 'vindo\VS if they are ventilated in 
accordance with the reQuit·en1ents of 'Vis. Ad111. Code section Inrl fi8.48 
of the heating, ventilating and air conditioning code is3ucd by the 
industrial commission. 

Ind 52.55 Artificial light. Every toilet room, except in connection 
'vith private rootns or apartn1ents, shalt hP artificially lighted durini:.:­
the entire period that the building is occu1iied, \\'herever and \~·hcn­
ever adequate natural light is not available, so that all parts of the 
room, especially the toilet compartments shall be provided \vith arti­
ficial light intensity of not less than 2.5 foot candles at the floor level. 

Ind 52,56 Size. Every toilet room shall have at least 14 square feet 
of floor area \Vith a minimum \vidth of 3 feet, and at least 100 cuhic 
feet of air space for each '''ater-closet and each urinal in addition 
to the space required for lavatories if installed "·ithin the toilet room. 

Ind 52.57 Floor and base. Every toilet room, except tho~e installed 
and used only in connection \Vith privati~ apartments, shall have the 
entire floor and the side \Valls to a height of not less than 6 inches 
made \Vaterproof \vith ceramic tile, terrazzo, painted concrete, 
marble, slate, monolithic asphalt or other approved material impervi­
ous to \vater. 
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INDUSTRIAL COMMISSION 

Chapter Ind 53 

STRUCTURAL HEQUIHEMENTS 

Floor, roof and side­
walk loads 
'Vind pressure 
Foundations 
Masonry construction; 
general requlrt:iment 
Natural building stone 
nnd cast stone 
Building brick 
Hollow building units 
Allowable unit stresses 
in masonry 
:r.rortar 
Bearing masonry walls. 
hearing partitlons and 
piers 
Non-bearing rna.sonry 
walls 
Cavity walls 
Bonding and anchor­
ing 1tone and cast 
stone veneers 
Parapet walls 

Ind 53.14 
Ind 53.15 

Ind 53.16 

Ind 53.17 

Ind 53.18 
Ind 53.19 
Ind 53.20 

Ind 53.:!l 
Ind 53.22 

Ind 53.23 

Ind 53.2-l 
Ind 53.25 
Ind 53.26 
Ind 53.27 
Ind 53.28 

Concrete n1aterlals 
Concrete proportions, 
n1ixing and strength 
Flexure or beams, 
!rarncs, and slabs 
Shear and diagonal 
tension 
Bond and anchorage 
Columns 
Plain and reinforced 
concrete w11.lls an(! 
piers 
Footings 
Allowable \VOrklng 
stresses 
Reln!orced gypsu1n 
concrete 
Structural steel 
Steel Joist construction 
\Vrought Iron 
Cast Iron 
Wood construction 

Ind 53.001 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 minin1um superimposed Jive 
loads specified in this section, the actual dead weight of all component 
members; 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. AU buildings and structures, and parts thereof, 
shall be designed and constructed to support the follo,ving minimum 
superimposed live loads uniformly distributed in pounds per square 
foot of horizontal area in addition to the dead load: 

(a) Theaters and assernbly h<ills with fixed seats: 

1. Auditorium ---------------------------------------- 50 
2. Lobbies, corridors and passageways -----------.:...------ 80 
3. Stairways ----------------------------------------- 80 

(b) Assembly halls witho-ut fixed seats: 

1. Auditorium --------------------------------------~- 100 
2. Lobbies, corridors and passageways ----------------- 80 
3. Stairways ----------------------------------------- 80 

(e) School, library, 1nuseum ctassification: 
1. Instruction rooms, study rooms, reading rooms, exhibi-

tion rooms, art display rooms, laboratories --------- 50 
2. Vocational rooms ---------------------------------- 100 
3. Library book stacks ------------------------------- 100 
4. Lobbies, corridors and passageways ----------------- 80 
5. Stairways ----------------------------------------- 80 
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(d) Apartment, hotel, place of detention classification: 
1. Living rooms, sleeping roo1ns -----------------------
2. Lobbies, corridors, passage\vays __________ _: _________ _ 
3. Offices and similar areas ----------------------------

~. ~~~~a~~o;;,;;-_~-:_-:_-:.-:_-:.-:.~~~~~~~~~~~~~==:~:==~======== 
ie) Office buildings: 

1, Offices ---------------- --- _____ ---- _ ----- _ ---------
2. Commercial ---------------------------------------
3, Stairways -----------------------------------------

40 
80 
GO 
80 

100 

50 
100 
80 

(f) ft! ercantile establishments: 

(g) 

1. All floor areas and stai1·\vays 

Factories and workshops: 
1, All floor areas and stair\\'ays 

{h) Garages: 

100 

100 

1. All floor areas --------------------------8000 pound axle 
load in any possible position or 80 pounds per square 
foot. (Whichever produces the greater stress.) 

(i) Grandstands, reviewing stands, bleachers: 

1. All areas ----------------------------------------- 100 
(j) Stages, in theaters and assembly halls ---------------- 150 

{k) Roofs ----------------------------------------------- 30 

{l) Sidewalks ------------------------------------------- 250 

(3) The above live load requirements shall be considered only as a 
minimum. In every case where the loading is greater than this mini­
n1u1n, the design of the building or structure, or part thereof, shall 
be for the actual load and loading conditions. 

(4) The following reductions in assun1ed live loads shall be per· 
mitted in designing girders, colun1ns, piers and \Valls in fire-resistiYe 
buildings. 

{a) No reduction of the assumed live load shall be allo\ved in the 
design of any slabs, joints or beams. 

(b) A reduction of one per cent of the total live load used in thf' 
design of girders shall be allo\ved for each 20 square feet of tributary 
floor area, with a maximum allo,vable reduction of 15%. This reduc­
tion shall not be carried into the columns nor shall 5Uch reduction 
be used in the design of buildings to be used or occupied as \\'are­
houses or for storage purposes. 

(c) ·For determining the total live loads carried by columns, piers 
and \Valls, the following reduCtions shall be pe1mitted, based on the 
assumed live loads applied to the entire tributary floor area. 

1. Warehouses and Storage Buildings 

a. Carrying the roof ---------------------------------- Oo/c 
b, Carrying 1 floor and i·oof --------------------------- 0% 
c. Carrying 2 floors and roof ---------·----------------- 5% 
d. Carrying 3 floors and roof -----.--------------------- 109~ 
e. Carrying 4 floors anrl roof -------------------------- 15o/o 
f. Carrying 5 or more floors and roof ------------------ 20% 
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2. l\lanufacturing Buildings, Stores and Garages 
a. Carrying the roof ---------------------------------- 0% 
b. Carrying 1 floor and roof -----------------~-------- Oo/o 
c. Carrying 2 ftoo1·s and roof -------------------------- 10)1ci 
d. Carrying 3 floors and roof ______ .! ___________________ 20<;:,, 
e. Carrying 4 or more floors and roof ------------------ :..\O<i{i 

3. All Other Buildings 
a. Carrying the roof -----------------------------··- --- 0% 
b. Carrying 1 floor and roof -------------------------- 0% 
c. Carrying 2 floors and roof -------------------------- 10';'/o 
d. Carrying 3 floors and roof -------------------------- 20% 
e. Carrying 4 floors and roof -------------------------- 30% 
f. Carrying 5 floors and roof -------------------------- 40% 
g. Carrying 6 floors and roof -------------------------- 451:'~ 
h. Carrying 7 or more floors and roof ------------------ 50% 

(5) The following reductions in assumed live loads sha11 be per• 
mitted in designing columns, piers and 'valls in buildings of nlill and 
ordinary construction. 

(a) JVarehouses and storage buildinus 
1. Carrying the roof --------------------------------- 0% 
2. Carrying 1 floor and roof -------------------------- Oo/o 
3. Carrying 2 floors and roof ------------------------ 5o/o 
4. Carrying 3 or inore floors and roof------------------ 101;'0 

(b) ftlanufacturing buildings, stores and garages 
1. Carrying the roof -------------------------------- 0')0 
2. Carrying 1 floor and roof__________________________ 0% 
3. Carrying 2 floors and roof ------------------------ 1070 
4. Carrying 3 01· more floors an<l roof ------------------ 20% 

(c) All other buildings 
1. Carrying the roof -------------------------------- 070 
2. Carrying 1 floor and roof ------------------------- Oo/o 
3. Carrying 2 floors and roof ------------------------ IOo/o 
4. Carrying 3 floors and roof ------------------------ 20% 
5. Carrying 4 or more floors and roof ------------------ 30% 

Ind 53.01 Wind pressure. (1) Every building shall be designed to 
resist a horizontal wind pressure of not less than 20 pounds for 
eYery square foot of exposed surface, in addition to the dead loads 
and the live loads specified above, except as provided in \Vis. Adm. 
Code subsection Ind 55.68 (4) and section Ind 52.22. 

(2) If the overturning n1oment due to \Vind pressure exceeds 75% 
of the moment of stability of the structute 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 bracing or rigid connections between uprights and ho1izontal 
members shall be provided to resist distortion. 

(3) The overturning moment may be disregarded in a structure 
less than 100 feet in height if the height does not exceed twice the 
\Vidth. 

(4) Members subject to stresses produced by a combination of 
wind and other loads may be proportioned for unit stresses 33 1A~ % 
greater than those specified for dead and live load stresses, pro~ 
vided the section thus required is not less than that required for 
the combination of dead load, live load and impact (if any). 
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Ind 53.02 Foundations. (1) The permissible loads on natural earth 
shall not be more than the follo\ving, in tons per square foot: 

(a) Quick sand and alluvial soils --------------..:..----------- 1;-2 
(b) Soft clay -------------------------------------------- l 
(c) Ordinary clay and sand together in layers, \Vet and spongy 2 
(d) Clay or fine sand, firm an<l dry ------------------------ 3 
(e) Sand, co1npact and \vell cemented ---------------------- 4 
(f) Gravel and coarse sand, \vell packed -------------------- 5 
(g) Hard pan or shale ------------------------------------ 6 
(h) Rock ------------------Not more than 20% of the ultimate 

crushing strength of such rock. 
(2) \Vhere 1naterial at footing excavation level is such as to permit 

loads in excess of 2 tons per square foot, and the design is for loading 
in excess of 2 tons per square foot, 2 inch hand auger test holes 
shall be bored at intervals not exceeding 30 feet in any direction 
\vithin the building area to a depth of at least 5 feet below the base 
of the footings, to determine the character of the underlying material. 
Allo\vable loading shall be in accordance \vith the above table for the 
material encountered. 

(3) The maximum, or safe \Vorking load for piles shall be deter­
mined by the fol\o\ving for1nula: 

2WH 
L - 8 + O.l for steam hammer 

2WH 
L = S + 1 for drop hammer 

in which formula 
L = safe load in pounds 
J.V = \Veight of han1mer in pounds 
H = fall of hammer in feet 
S := penetration or sinking of the pile under the last blo\v, in 

inches. 
( 4) In no case shall the maximum load on a timber pile exceed GOO 

pounds per square inch of the section of the pile at mid-len.gth. 
Ind 53.03 :\lasonry construction; i::eneral requirement. The reriuire­

ments of Wis. Adm. Code sections Ind 53.03 to Ind 53.13, inclusive, 
herein shall apply to the construction of all masonry footings, founda­
tions, \Valls, columns, piers and similar \vork under this code. 

Ind 53.04 Natural building stone and cast stone. (1) RL"DULE hfA­
SONRY. The stresses in rubble stone masonry, 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: ' 

Kind or Stone Lime-Cement Laid in 
hlortar Cement Mortar 
Laid In I 

~~~~~~~~~~~~~~~-!-~~~~ 

Granite. __ --- __ -- • _ ••• _. - •• ____ . ___ •• __ • ___ •• ____ •• 
Limestone •• - • __ --- __ -- _ ••••• __ •••• _. _. ___ •• _. _. _ •. _ 
Marble ••••••• __ --- _. _____ •••••••• ________ • _ ••• __ •.• 
Caat Stone. - - -- ••• - - •••• - - --- ----- -- - - ••• - - - - ---· --
Sandatoa.e. -·------ •••• ------ ___ -·. ___ ---- ___ ••••• __ 
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(3) \VEATI-IER RESISTANCE OF STO:'{E. All natural building stone to 
be used in masonry exposed to the \Veather or frost aetion shall be 
such that the strength and structure of the stone \viH not be affected 
by the \VCathcring or frost action. 

Note: \Vhere the 'veather resistance ot a· stone Is questioned this will 
rf!qulre freezing and thawing tests as prescribed unilcr the speciftca.tion ot. 
the An1erican Society Cor Testing- ~Iaterials. 

(4) All cast stone shall be branded \Vith a permanent identification 
mark of the manufacturer 'vhich shall be registered \Vith the indus­
trial commission. 

(5) The average compressive strength of ca."t stone taken on four 
representative samples at the age of 28 days or \vhcn delivered on 
the job shall be not less than 5000 pounds per square inch \\·ith an 
individual minimum of 4500 pounds per square inch, and the average 
absorption of such samples shall be not n1ore than 7% of their dry 
\\•eight, \Vith an individual maxilnum of 8%. 

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

Ind 53.05 Building brick. (1) DEFINITION. By building brick is 
meant a structural unit of burned clay or shale, sand lime or con4 

crete, usually solid and about 8 inches by 3% inches by 21,:1 inches 
in size . 

(2) STRUCTURE. All building brick shall be rectangular in form, 
free from cracks, laminations and other defects \vhich may interfere 
\Vith proper laying of the brick or itnpair the strength or permanence 
of the structure. 

(3) )IANUFACTURE. Concrete building brick shall be manufactured 
from a mixture of Portland cement and approved aggregates, such 
as sand, gravel, crushed stone, bitun1inous or anthracite cinders, 
burned clay or shale

1 
or blast furnace slag. 

(4) IDENTIFICATION. All building brick shall be of distinctive de­
sign or appearance, or marked so that the identity of the manufac4 

turer n1ay be kno\vn at any time. 

(5) STRENGTH AND ABSORPTION. (a) The strength and absorption 
of all building brick manufactured from burne_d clay or shale shall 
conform to the following minhnum require111ents: 

Compre111ive Strength 
(bricks flatwise) 

lbs. per sduare Inch 
Average r01111 Area 

Average of Individual 
Grade 5 bricks Minimum 

s.w. 3000 2500 
1{. \V, 2500 2200 
N.W. 1500 1250 

Water Absorption C/B Ratio 
by 5 hour boiling 

per rent 

Average of Individual Average of Individual 
5 brlckll Maximum 5 bricks ).{a:dmum 

17.0 2.0.0 0.78 0 .80 
:!::!.O 25.0 0.88 0,90 

No Limit No Limit No Limit No Limit 
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1. The ratio C/B is the ratio of absorption by 24-hour sub1nersion 
in \Yater at room temperature to that after 5-hour submersion in 
boiling water. 

(b) If the average compressive strength is greater than 8000 
pounds per square inch and the average water absorption is less than 
8% by weight after 24 hours submersion in cold water, the C/B ratio 
shall be \Vaived. 

(6) S. W, BRICK. Grade S. W. brick shall be used in exterior and 
exposed locations \vhere a high degree of resistance to frost action is 
desired and the exposure is such that the brick may be frozen \vhen 
permeated \\'ith \Yater. 

(a) Brick used for foundation courses, retaining walls, parapet 
walls and similar locations shall conform to this grade. 

(7) M. W. BRICK. Grade M. W. brick may be used where exposed 
to temperatures below freezing but \Vh~re brick are not likely to be 
permeated with water or \Vhere a moderate degree of resistance to 
frost action is permissible. 

fa) Brick conforming to this grade may be used in the face of a 
\Vall above grade. 

(8) N. W, BRICK. Grade N. \V, brick may be used for backup or 
for interior construction or if exposed for use \vhere no frost action 
occurs. 

(9) CONCRETE AND SAND LI).IE BRICK. The strength of all concrete 
and sand lime brick used in masonry construction shall conform to 
the following minimum require1nents: 

Compressive Strength 
(brick!! flatwi9e) 

Pound9 Per Square Inch 
Average Gross Area 

Avet11.ge of 
S Te:ibl 

2500 

Individual 
~linimum 

:moo 

~(odulus of Rupture 
(hrick!I Oatwi!le) 

l'uunds Pur Square Inch 

Average of 
5 Tests 

Individual 
).tinimum 

(10) TESTS. Typical specimens of all types of building brick shall 
be tested originally to prove compliance \vith the provisions of this 
code, and all concrete and sand-lime brick shall be retested at inter­
vals of not more than one year. Furthe1· tests may be demanded at 
any time there is reasonable suspicion of non-conformance to the 
requirements of this code. 

(11) STANDARDS. The testing of all brick shall be in accordance 
\vith the Standard l'vlethods of Testing Brick (A. S. T. M. Designa­
tion C 67) of the American Society for Testing Materials. 

Ind 53.06 Hollow building units. (1) DEFINITIONS. (a) Hollow tile 
are the products of surface clay, shale, fireclay, or admixtures 
thereof, n1oulded to pel'manent hollo\v forn1 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, 
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bituminous or anthracite cinders, burned clay or shale or blast fu1·nace 
slag, moulded to permanent fvrn1 for use as n1asonry units in build­
ing construction. Hollo\v concrete masonry units \Vi th. applied facings 
of any type shall confor1n to the requirements of this code. 

(2) HOLLOW TILE USED IN BE,\IUN'd AND EXTERIOR \VALLS, (a) 
Strength and absorption. All hollo\v tile used in beadng and exteriol' 
walls shall conform to the following 1ninhnum requirements for 
strength absorption: 

Compressive Stten1tth 
(Bl&lled on GrOSll Area) 

Pound!! per Square Ineh Abl!orptlon 
·- Per cent 

i-:nd Cou.struction Tile Side Construction Tile 
------------ ----------

Averaiie Individual Avtiraio:e Individual Averare Individual Indiv!duil.l 
of 5 Tl25t.s Minimum of 5 Tc>it.1 ~linimum of 5 Tl;!!:lts ~fa:idmum 1linimum 

------
1.f.00 1000 1000 900 5 to 16 19 ' 
(3) NUMBER OF CELLS. Load bearing tile shall conform to the fol· 

lowing requirements as to the nliniinu1n number of cells per unit in the 
direction of wall thickness: 

Nominal Horizontal Thickness of Tile 
as Laid in \Vall, in inches 

l\iinimum Number of Cells in 
Direction of \Vall Thickness 

4 ---------------------------------
6 ---------------------------------
8 ---------------------------------

10 ---------------------------------
12 ---------------------------------

1 
2 
2 
2 
3 

Xore: Cells, ~s used herein, are hollow spaces enclosed within the perimeter 
ot the exterior. shells, and having a mlnlmu1n dimension ot not less than 
1.~ Inch and e. cross sectional area ot not less than one square inch. 

(4) DOUBLE-SHELL TILE. In double-shell tile the 2 \"'Oids bet\'.:een 
exterior and interior shells on either side of the tile shall be considered 
as one cell in thickness of \vall \Vhen their combined width is not less 
than ~'2 inch, provided the short \vebs between the inner and outer 
shells are not greater in number and thickness than the Jong trans­
verse v~rebs holding the inner shells. 

( 5) SHELL AND WEB THICKNESS. The average over-all thickness of 
the shells, measured between the inner and extreme outer surfaces of 
end-construction hollow tile, shaJI 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 less than %. inch. The thickness of the webs 
shall be not less than ¥.t inch. 

(6) AVERAGE THICKNESS. The average over-all thickness of the 
shells, measured between the inner and extreme outer surfaces of 
::;ide-construction hollo\v tile, shall be not less than % inch1 except 
that in double-shell tile the coinbined avel'age over-all thickness of 
the inner and outer shell shall be not less than % inch. The thickness 
of the \\-'ebs shall be not less than 1h inch. 
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(7) BRANDING, All clay tile shall be branded with a distinctive in­
dentation on the shell. Clay tile which con1ply \vith all requirements 
for exterior construction and bearing \\'alls shall ·have the \vord 
BE . .i\.RING impressed on them. All clay tile shall bear the name, 
initials or tl'ade-rnark of the inanufacturer. 

(8) TESTS. Typical specimens of all sizes and designs of hollo\v tile 
used in exterior or bearing v.·alls shall be tested originally to pro\'e 
compliance with this code, and thereafter as directed by the industrial 
commission. Tile shall be sampled and tested in accordance with the 
standard methods of sampling and testing structural clay. tile. 

Note: It will be the policy ot the Industrial commission to accept methods 
ot sampling and testing structural clay tile as specified by the American 
Society ot Testing l\.[11terlals. (A.S.T.M. Designation C-112) 

(9) HOLLOW CONCRETE l\.tASON'RY UNITS. (a) Compressiue strength. 
All hollo'v concrete masonl'y units shall have a con1pressive strength 
of not less than 1000 pounds per square inch gross area as laid in thi; 
\Vall. 

1. The average strength of any group of test specimens of hollo'v 
concrete masonry units shall not be less than the above requirement. 
The strength of any individual test specin1en shall not be less than 
900 pounds per square inch gross area. 

(b) Abso1-ptlon. Hollo'v concrete masonry units shall not absorb 
more than 14 pounds of \vater per cubic foot of concrete actually 
contained. 

(c) Branding. At least one·thil'd of all hollow concrete masonry 
units shall be branded \\'ith a djstinctive indentation or '\•aterproof 
stencilled mark, \Vhich shall bear the name, initials, or trade.mark of 
the manufacturer. All cubes or piles of block on the job shall be ea:)i!y 
identified by branded block \vhich are visible. Producers having more 
than one plant shall register and use a separate, distinctive brand for 
each plant. A facsin1ile of each individual brand shall be filed 'vith 
the industrial commission. 

(d) Tests. Typical specimens of all sizes and designs of hollo'v con­
crete nu\sonry units shall be tested in an o.pproved nu1nner, originally 
to prove compliance \Vith the requirements of this code, and thereafte1· 
as required by the industrial commission or its authorized agents. 

Notu: It w!ll be the policy of the lndllstrlal commission to accept the method 
or te,-tini::- as described In A.S.T.~L Designation C-140 "l\Iethods ot Sampling 
and Tt~l'tini:;- Concrete :\fnsonr)' (;nits", 

(e) Sainpling of hollow concrete n1asonry units shall be done only 
by the industrial commission or their authorized agents. The time 
and place of sampling shall be at the discretion of the industrial con1· 
mission or their authorized agents. It is intended that such tests 'vill 
be made at intervals not to exceed one year. 

I. At the tin1e of the sampling, the producer or purchaser shall in­
form the sampling agent of the name and location of the approved 
testing laboratory to which the Samples \Vill be sent for testing, The 
sampling agent shall notify the industrial commission of the date, 
number, size, type and seal numbers of the samples selected. Coin· 
pression tests shall be completed not later than 7 days after sealing. 
To validate the test, all seals must be accounted for in the laboratory 
report. 

2. Producers having more than one plant will be considered as scp· 
arate plants with separate samplings and tests for each plant. 
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(f) Approvals follo~·ing original tests \vill remain in effect until 
later tests sho\v non-conforn1ance \Vith the requirements of this code. 
To verify co1npliance with these requiren1ents1 the industrial conunis­
sion may require that tests be n1ade at its designated laboratory. 

(g) Non-conformance \Vith the requiTements of 'Vis. Adm. Code 
section Ind 53.06 shall be detennined by the failure of 3 con1plete 
tests on a particular job, as tested in an approved manner. In the 
event of job non-conformance, the necessary structural cori·ection shall 
be made and the producer shall be barred from supplying any n1ore 
units on that project. 

(h) Testing laboratories must apply annually for certification by the 
industrial commission. Such certification shall be based on standards 
established by the industrial commission. Only those tests that are 
made by a certified labol'atol'y will be accepted. To verify compliance 
'vith these standards the industrial commission may require that tests 
be made at its designated laboratory. 

1. The owner or supplier shall have the choice of selecting a certified 
testing laboratory for any tests at his expense. 

(10) CLAY TILE USED IN NON-BEARING PARTITIONS. 

(a) lVeight. The weight of hollow clay tile used in non-beal'ing 
partitions shall be not less than the follo,ving: 

Minimum No. 1iinimum Individual 
,.linimum t\o. of eel!H in average weiKht, minimum 

Diroen8ion of cc\la In dirnction of lb. per sq. fL weight, lb. per 
unit wall thickneSll of tile sq, ft. of tile 

2:d2:d2 .......... 3 I " 13 
3x 12xl2 •.••. __ • _. 3 I 15 " 4xl2xl2. -· _ .• _ ••• 3 I " 15 
tix 12xl 2. _ ---· •••. 3 I 22 21 
O:d2xl2 ...•••.... ' ·> 2;; :!-I 
Rxl2x12 .....•.•.. ' '° :!~ 

1Ox12xl2. _ ••.•••.. ' •> :1:; :1:1 
12xl2xl!L •••••.•• _ ' •> .IQ 38 

1. The "·eights above are for scored tile. If any of the face:; ar<> 
unscored, the weights shall be increased 0.5 lb. per square foot of 
unscored area. 

2. No dhnension shall va1·y more than 3% fron1 the specified dinicn­
sions for any form of tile. 

3. The requirements for niinimum \veights of hollO\V clay tile used 
in non-bearing partitions shall be waived if the over-all thickness of 
the shells, measured bet\veen the inner and extren1e outer surfaces, is 
not less than o/s inch and the thickness of webs is not less than ;~ 
inch. 

(b) Shape and structure. All hollo\v clay tile used in non-bearing 
partitions shall be reasonably free from la1ninations and from such 
cracks, blisters, surface roughness and other defects \vhich 'vould in4 

terfere \vith the proper setting of the tile, or impair the strength, 
permanence or fire protection value of the construction. 

1. The depth of curvature or \\·arpage of any face, shall not exceed 
3% of the greatest dimension of such face, but in no C'ase more than 
~~ inch. 

2. Surfaces of all tile intended for the direct application of plaster 
or stucco shall be scratched or scored. When scored, each groove shall 
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be not less than 7fl inch nor more than 3/16 inch in depth, nor n1ore 
than 1 inch in \Vidth. The area covered by the grooves shall not exceed 
50% of the area of the scored faces. 

(c) Branding. All hollow clay tile used in non-bearing partitions 
shall be branded \Vith a distinctive indentation. All hollow clay tile 
not suitable for use in bearing and exterior walls but used in non­
bearing partitions shall have the word PARTITION impressed on 
them. 

1. All hollo\v clay tile used in pa.rtition work shall bear the name, 
initials or trade-mark of the manufacturer. 

(11) HOLLO'V CONCRETE l\IASONRY UNITS USED IN NON-BEARING PARTI­
TIONS. All hollow concrete masonry units used in non-bearing parti­
tions shall comply with the requirements of Wis. Adm. Code subsection 
Ind 53.06 (9). 

(12) CLAY TILE AND HOLLO'V CONCRETE l\IASONRY UNITS USED I~ 

FLOOR CONSTRUCTION. (a) General req'uiriements. Where hollow clay 
tile are used in concrete floor construction in a way that the whole or 
any portion of a tile is subjected to a load, the requirements \Vhich 
apply to tile used in exterior and bearing construction shall be con1-
plied with. Where hollow concrete masonry units are used in floor 
construction in a way that the whole or any portion of a block is sub­
jected to a load, the block shall comply with the requirements of Wis. 
Adm. Code subsection Ind 53.06 (9). 

(b) Tile and 1nasonry floor units. \Vhere hollow clay tile or hollow 
concrete masonry units are used in concrete floor construction in a 
\vay that no portion of a tile or block is subjected to a load, the re­
quirements which apply to tile or block used in partitions shall apply. 

(c) Bl'anding. All clay tile or concrete masonry units used in floor 
construction shall conform to the branding requiren1ents of subsection 
(9) (c). 

111i~tor7: 1-.!!-56; am. Register, Decernber, 1962, ~o. 84, ett. 1-1-63. 

Ind 53.07 Allowable unit stresses in masonry. (1) The compressive 
stresses in nnl.sonry \Valls, partitions, piers and sin1ilar bearing 
masonry shall not exceed the following in pounds per square inch: 

Kind o( ~fasonry 

Bl'ic.>k- - -- _ --- -- - ---- --- -- ------ --- - - - -Hollow Concrete Masonry Units __ • _____ _ 
Hollow Cl~y Tile·----------------------

Kind or }.fortar 
------- ------,------

Lime 

90 

Lime-Portlund 
Cement 

140 
85 

•• 

Portland 
Cemeat 

175 
100 
100 

(2) Wbere a combination of 2 or more building units is used, the 
1ninimum requirements shall apply to the masonry. 

Ind 53.08 Mortar. (1) 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 specifications 
for these materials issued by the American Society for Testing Mate­
rials having designation listed as follo\VS: 

Specifications for Portland Cement-C 150-41. 
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(2) Lime putty for mortar shall be made by slaking quicklime to a 
sinooth 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 n1ay be reduced to 
48 hours. . 

(a) Hydrated lime shall be considered the equiYalent of lime putty 
for all uses hereunder. 

(3) Lin1e mortar shall consist of one part Hine putty, or dry hy· 
<lrated lime, to not more than 3 parts of approved sand, all measure· 
ments by volun1e. 

(4) Lime·cement mortar shall consist of one part of lime putty, 
or dry hydrated lime, and one part of Portland cement added to not 
n1ore than 6 parts of approved sand, all n1easurcments by \•olu1ne. 

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

(5) Cement mortar shall consist of one part of Portland cement 
and not more than 3 parts of approved sand, except that lime putty, 
or dry hydrated lin1e, in volume equal to not more than 15'i0 of the 
\'olume of Portland cement may be added to the mortar. 
Not~: Approved sand tor mortar shalt conform to the Tental1\'6 Speclftca­

tlons tor Concrete Aggregates (A.S.T.?\-f. Designation C33-40) ot the 
Amerlcan Society tor Testing ?-.laterlals. 

Ind 53.09 Bearing masonry walls, bearing partitions and piers. (1) 
GENERAL REQUIREMENTS. All masonry units used in the construction 
of bearing \Valls, bearing partitions and piers shall conform jn all 
respects to the requirements for bearing units. 

(2) UNIT STRESSES. The unit stresses in bearing masonry walls, 
partitions and piers shall not exceed those specified in \Vis. Adn1. 
Code sections Ind 53.04 and Ind 53.07. 

(3) ~!ORTARS. Cement mortar shall be used for all masonry \Vhich 
\vill have one or more faces in contact \vith soil. Lime-cement mortar 
or cement mortar shall be used for all masonry in isolated piers, 
parapet 'valls, chimneys \Vhere exposed to the 'veather, and for all 
hollo\V masonry units, All other masonry may be laid in cen1eut 
inortar, lime-cement mortar or lime mortar. 

(4) blASONRY BOND. In brick masonry, or in combination brick and 
uther masonry units, the bonding of each tier of units to that adjoin­
ing shall be secured by n1eans of a full header course of brick every 
sixth course of brick, or equivalent. The use ot metal ties for bonding 
masonry is not approved. 

(a) By equivalent, is meant that 1/6 of the surface of a \Vall shall 
be header, or bond, units. 

(b) \Vhere masonry units are larger or smaller than brick, the 
bond courses shall be placed at intervals not exceeding 16 inches. 

(c) Stack bond. Stack bonded masonry units used in the construc­
tion of bearing walls and partitions shall be bonded with 3/16 inch 
diameter steel rods or metal ties of equivalent stiffness embedded in 
the mortar joints. The vertical distance between ties shall not exceed 
16 inches. 

(5) USE OF HOLLOW CLAY TILE AND HOLLO\V CONCRETE ?.tASONRY 
UNITS. Approved clay tile and concrete masonry units may be used in 
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bearing and exterior \Valls of buildings not more than 3 stories, 01· 

45 feet in height, or in panel walls in buildings. of any height. In de­
termining this height, the basement or foundation wall shall be con­
sidered a story if constructed of clay tile or concrete nu:i.sonry units. 

(6) LOADING. Concentrated loads shall be transmitted to hollo\v clay 
tile or hollo\v concrete block masonry by at least 3 courses of brick 
or equivalent concrete or by a metal plate of sufficient thickness and 
size to distribute the load to the webs and shells in such a manner as 
not to exceed the unit allowable stress. 

(7) PARTY WALL CONSTRUCTION. Where hollow clay tile or hollo\V 
concrete masonry units are used in party walls, there shall be not less 
than 2 such units, each 8 inches in thickness as a minimum, used in 
making up the thickness of the wall unless solid masonry is used for 
building -all chases, recesses, framing of all openings, and for the 
support, anchorage, and protection of all joists and beams carrie4 
in to such wall. 

(8) WALL CONSTRUCTION, Clay tile and concrete masonry units used 
in bearing walls shall be \vell bedded in mortar. The net bearing area 
of all clay tile and concrete masonry units as laid in the \Vall shall be 
such that the allowable unit stress in the mortar is not exceeded. 

(9) SAME. All clay tile laid with cells vertical shall be laid in 
Portland cement mortar. All clay tile laid with cells horizontal and 
all concrete masonry units shall be laid in cement-lime mortar, or 
better. 

(10) HEIGHT AND THICKNESS. All bearing walls, party walls and 
standard division walls, except as hereinafter provided, shall be not 
less than 12 inches thick in the upper 3 stories, increasing 4 inches 
in thickness for each 3 stories, or fraction, below. No such 3 story 
height shall exceed 40 feet. 

(11) \VALL THICKNESS. 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 \Vall is not more than 30 feet long bet\veen cross 
walls, offsets or pilasters. 

(12) SAME. A building not more than one story in height may have 
S inch bearing \Valls, provided the clearstory height is not 1nore than 
12 feet, the roof span is not more than 25 feet, and the distance be­
tween cross walls, offsets or pilasters is not more than 20 feet. 

(a) A building not more than one story in height may have 6-inch 
bearing walls provided the clearstory height is not more than 9 feet, 
the roof span is not more than 18 feet and the distance bet\veen cross 
walls, offsets, or pilasters is not more than 15 feet. All other 1-story 
buildings shall have all bearing walls not less than 12 inches thick. 

(13) LATERAL SUPPORT. All bearing masonry walls shall have sub· 
stantial lateral support at right angles to the wall face at intervals, 
measured 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 limiting distance is measured 
horizontally, or by floors or roof when the limiting distance is meas­
ured vertically. 
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(14) \VALLS BELO'\. GRADE. !i.Iasonry walls \Yhich are in contact with 
the soil in any story shall be increased 4 inches in thickness in that 
story, except that for places of tibode as specified in \Vis. 1\d1n. Code 
section Ind 57.001, not over 2 stories in height, 12 inch \Ytdls \vill be 
accepted if substantial lateral supports consisting of 1nasont·y \Valls, 
offsets or pila.:;:tel's are provided at intervals not to cxcee~l 20 feet. 

(15) STONE WALLS. Rubble and rough cut stone walls shall be 4 
inches thicker than required for \Valls of artificially formed units or of 
ashlar masonry. 

(16) SAIUE. 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 brick\vork. No such wall 
shall be less than 12 inches thick. 

(17) PIEns. In all buildings, the section of masonry supporting 
trusses or girders shall be considered as isolated piers, the least 
dimension of which, in inches, shall be not less than 1/30- of the span 
of the truss, or girder, in inches, and the height shall not exceed 12 
times the niinimum horizontal dimension. 

(a) 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. 

(b) Support for long span joist. \Vhere long span steel joist or 
laminated structural wood members or precast concrete members are 
used on spans of more than 40 feet, and the spacing exceeds 4 feet, 
pilasters shall be provided to support each joist or spandrel beam sup~ 
ported on pilasters, or steel columns shall be provided to support the 
joist. 

(18) CHASES, RECESSES AND OPENINGS. There shall be no chases in 
8 inch 'valls or in any pier. No chase in any wall shall be deeper than 
% the 'vall 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 
\\"all, end wall or other stiffener. 

(a) The aggregate area of recesses and chases in the 'vall of any 
one story shall not exceed 1,4 the whole area of the face of the 'vall 
in that story. No chases or recesses shall be permitted in any wall 
\vhich ,vill reduce the fire resistance of such \Vall below the minimum 
required by this code. 

(b) The maximum percentage of openings in the horizontal cross 
section of any wall shall not exceed 50o/o, unless the \Vall 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. 

Hl1Jtor71 1-2-56: e.m. (12) (e.), Register, June, 1956. No, 6, ett. 7-1-56: 
Rm. (4) (b), Register, August, 1957, No. 20, etr. 9-1-57; r. and recr. 
Register, September, 1959, No. 45, efl, 10-1-59, 

Ind 53.10 Non·bearing masonry walls. (1) GENERAL REQUIRE?\-tENTS. 
All exterior non-bearing masonry 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 require­
ments of Wis. Adm. Code sections Ind 53.05 and Ind 53.06. If walls 
are built of concrete masonry units or clay tile, with or without ex-
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terior stucco, such \Valls shall be constructed of concrete 1nasonry units 
or clay tile conforming to the requirements of Wis. Adm. Code section 
Ind 53.06. 

(2) INTERIOR NON-BEARING 'VALLS. Interior non-bearing pa1'tition 
walls may be built of materials confonning to the requirements of 
'~lis. Adm. Code sections Ind 53.05 and Ind G3.06, or of gypsum block 
ot• other approved materials. 

(3) TYPE OF MORTAR. Lime, lime-cement or cement mortar shall be 
used for all non-bearing masonry, except as follows: 

(a) Lime mortar shall not be used in normally wet or damp loca-
tions. 

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

(4) 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 of brick or other units placed at inter­
vals not exceeding 32 inches. The height of such bond course shall not 
exceed 5 inches and the width of bed joint used to effect the masonry 
bond shall be at least 4 inches. 

(a) All exterior and interior non-bearing \Valls and partitions shall 
be securely anchored to supporting members by means of corrosion 
resistant ties of at feast No. 13 U.S. Standard Gauge metal spaced 
not more than 18 inches center to center. 

(b) Stack bond. Stack bonded nlasonry units used in the construc­
tion of non-load bearing walls and partitions shall be bonded with 
3116 inch steel rods or metal ties of equivalent stiffness embedded in 
the mortar joint. The vertical distance bet\veen ties shall not exceed 
32 inches. 

(c) :'.\[asont·y veneer on fra111e structures shall be securelv anl.'horf'd 
to the structure with corrosion resistant ties of at least No. 13 U.S. 
Standard Gauge metal or equal. The maximum vertical distance be~ 
tween ties shall not exceed 18 inches and the maximum horizontal difi­
tance shall not exceed 36 inches and the ties in alternate courses 
shall be staggered. 

(5) HEIGHT AND THICKNESS. Interior non-bearing masonry \Valls 
which are supported by fire~resistive r.onstruction and have tight con­
tact "'ith not less than 2-hour fire·resistive construction at the top, 
shall be not more than 36 times their thickness in clear height. Similar 
non-bearing \Valls which contact less than 2-hour fire-resistive support 
at the top shall be not more than 24 times their thickness in clear 
height. Plastering shall be included in computing the thickness. 

(6) THICKNESS OF E..XTERIOR NON-BEARING WALLS. The thickness of 
exterior non-bearing walls shall be not less than 1/24 of the clear 
height and not less than 1/30 of the horizontal distance between ver­
tical supports, but in no case less than 8 inches. 

Hl•tor7t 1-2-56; r. and recr. Register, September, 1959, No. 15. ~tr. 
10-1-59. 

Ind 53.11 Cavity walls. (1) Exterior non-bearing \Valls n1ay be built 
'vith a facing of 4 inches of building brick complying \vith the 
requirements of Wis. Adm. Code section Ind 53.05, and a backing 
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of either building brick con1plying with the l'cquiren1ents of \Vis. 
A.dm. Code section Ind 53.05, or hollo'v building units complying 
with the requirements of Wis. Adm. Code section IIid 53.06. Such 
\Valls shall have an air space bet,veen the facing and backing of 
not less than 2 inches nor more than 2 ~~ inrhes, and shall be bonded 
to each other \vith galvanized metal ties at least 1,4 inch thick every 
16 inches in height and 24 inches in width. The maximu111 height 
between supports shall be 10 feet. For heights greater than 10 
feet between suppo·rts, the thickness of the backing shall be in~ 
creased 2 inches for each 5 feet, or fraction thereof. The wall shall 
be anchored to the supporting fran1e\vork with metal ties at least 
1A inch thick, spaced not more than 24 inches center to center. 

(2) A waterproofing membrane sh>ll be installed at the bottom ot 
the wall cavity. It shall pass through both the exterior facing course 
and the backing in such a manner as to drain outward the water 
which might penetrate the facing. Open vertical joints, or \Veep holes,· 
shall be provided every 3 feet horizontally in the facing above the 
membrane. 

Ind 53.12 Bonding and anchoring stone and cast stone veneers. (1) 
For bearing walls, stone shall be bonded to the backing every 16 
inches of wall height with bond courses at least 4 inches in height, 
and the width of bed joint used to effect the masonry bond shall be at 
least 4 inches, 

(2) For non-bearing \Valls, individual stones shall be anchored t:o 
the supporting framework and dowelled to each other at all horizontal 
joints, and anchored to the backing at all horizontal joints and at ver­
tical joints so that one anchor is provided for every 6 square feet of 
wall surface. All anchors shall be not less than ~ square inch in 
cross section and made of \vrought iron galvanized after forming, or 
of commercial bronze. 

( 3) The backing of all stone or cast stone bearing or non-bearing 
'valls shall be of brick conforming to the requirements of section Ind 
.\3,05 or other solid material \\'eighing at lea.5t 130 pounds per cubic 
foot except where the stone facing is not more than 4 inches in thick­
ness, the backing may be of hollow masonry units conforming to the 
requirements of section Ind 53.0G, or other similar non-corrosive 
inaterial. 

lli•torrs 1-2-56: r. and recr. Register, September, 1959, No. -i5, etr. 
10-1-59. 

Ind 53.13 Parapet walls. (1) Parapet \Valls not less than 8 inches in 
thickness and 2 feet in height shall be provided on all exterior \valls 
of masonry or concrete, \vhere such \Valls connect \vith roofs other 
than roofs that are of incon1bustible construction throughout; but this 
section shall not apply: 

(a) To buildings \\'here frame construction \\'ould be pern1itted under 
the provisions of this code. 

(b) To \Valls which face streets, or alleys. 
(c) To \Valls \\'here not less than 10 feet of vacant space is main· 

tained bet\veen the \Vall and the boundary line bet\\•een premises. 
(d) To \Valls 'vhich are not less than 10 feet from other buildings 

on the same premises. 
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(2) All parapet \Valls shall be properly coped \Vith incon1bustible, 
\\'eatherproof n1aterial. 

(3) Parapet \Valls not less than 8 inches in thickness and 3 feet in 
height shall be provided on all division and party \Valls of masonry 
or concrete \Vhere such \Valls connect \Vith roofs of other than :!-houl' 
firc~resistive construction, or better. 

l-ll•to171 1-2-56; am, Register, Dece1nber, 1962, No. 8'1, etr. 1-1-63. 

Ind 53.14 Concrete materials. (1) PORTLAND CEMENT. Portland 
cement shall conform to the 11Standard Specifications for Portland 
Cement" (A.S.T.M. Serial Designation; C-150-19). 

(2) CONCRETE AGGREGATES. Concrete aggregates, except light\vcight 
aggregates, shall conforn1 to the "Standard Specifications for Con­
crete Aggregates11 (A.S.T.:J-1. Designation C-33-49) including the 
method of sa1npling and testing. 

(3) LIGHTWEIGHT AGGREGATES. Light\\'eight aggregates for concrete 
shall conform to the ''Standard Specifications for Lightweight Aggre­
gates for Concrete" (A.S.T.:\ol. Designation C-13()-42) including the 
n1ethods of sampling and testing. 

(a) The maximum size of the aggregate shall not be larger than 
~·f-i of the narrowest ditnension bet,veen sides of the forms of the mem­
ber for \Vhich the concrete is to be used nor lart;er than %. of the 
minin1um clear spacing bet,veen reinforcing bars. 

(4) \VATER. \Vater used in mixing concrete shall be clean, and free 
from injurious amounts of oil, acid, alkali, organic matter, or other 
hal'1nful substances. 

(5) ~IETAL REINFORCE::\tENT. h!etal reinforcement shall conform to 
the requirements of the "Standard Specifications for Billet-Steel Bars 
for Concl'ete Reinforce111ent" (.<\.S.T.~1. Serial Designation: A.15-
GOT) or for "Rail Steel Bars fo1· Concrete I!einforceinent" (A.S.T.:.r. 
Serial Designation: A16--50T) or for 41 \Velded Steel \Vire Fabric for 
Concrete Reinforcement" { A.S. T .I\!. Serial Designation A-185-37). 

(a) Defo-rined bars. Deformed reinforcing bars shall conforni to 
the "Standard Specifications for :-itinimum Requirements for the De­
formations of Deforn1ed Steel Burs for Concrete Reinforcement'' 
(A.S.T.~f. Serial Designation: A.-305-30T). Bars not conforming to 
these specifications shall be classed as iilnin bars, 

(b) lVire mesh. \Vire mesh with \velded intersections not further 
apart than 6 inches in the direction of the principal rcinforccn1ent 
and \vith cross wires not smaller than No. 10 W and l\I gauge 1nay be 
rated as deformed bars. 

(c) Placing metal reinforcement. Metal reinforcement shall be accu­
rately placed and adequately secured in position by concrete or n1etal 
chairs or spacers. The mini1num clear distance bet\veen parallel bar3, 
except in columns, shall be equal to the nominal diameter of the bars. 
In no case shall the clear distance bct,veen the bars be less than one 
inch, nor less than one and one-third the maximum size of the coarse 
aggregate. Where reinforcement in beams or girders is placed in 2 
or more layers, the clear distance bet,veen layers shall not be less 
than one inch and the bars in the upper layers shall be placed directly 
above those in the bottom layer. 

Register, December, 1962, No. 84 
Building Code 

3 't-3 

( 



( • 
) 

• 

• 
• 

INDUST!UAL COMMISSION 55 

(6) STORAGE OF r.t.\TERIALS. Cc1ncnt and aggregates shall be stot'cd 
in such a n1anner as to prevent deterioration or the intrusion of 
foreign matte-r. Any material 'vhich has deteriorated or \\'hich ha.:. 
been damaged shall be ren1ovc<l co1npletely from the pren1ises. 

Ind 53.15 Concrete proportions, mixing and strength. (1) PRDI'OR· 
TIONS. The proportions of aggregate to ccn1cnt for any concrete shall 
be such as to produce a n1ixture \Vhich \Vill \vork rc:idily into the 
corners and angles of the forms and around reinf-0rcc1nent \vith the 
n1ethod of placing en1ploycd on the \vork, hut \Vithu•.Jt pcrn1itting 
the materials to segregate or excess free \vatcr to l'Ol!cct on the 
surface. 

(a) The methods of measuring concrete 1naterials shall be such that 
the proportions can be controlled accurately and checked easily at 
any ti1ne during the \VOl'k. \Vhercvcl' practicable, ,.;uch 1neasurcn1ent 
shall be by weight rather than by volu1nc, 

(2) 1!IXING. The concrete shall be n1ixcd until there is a uniforn1 
distribution of the n1atel'ials and the mass is uniform in color and 
hon1ogcneous. In machine niixing, only batchn1ixcrs shall be used. 
Each batch shall be n1ixed not less than one n1inute after all the 
n1atcrials are in the mixer and must be clischarged completely before. 
the mixer is recharged. Machine mixers RhaU have a peripheral speed 
of approximately 200 feet per minute. 

(a) Ready-mixed concrete shall be mixed and delivered in accord~ 
ance with the requirements set forth in the "Standard Specifications 
for Ready-mixed Concrete" (A.S.'r.JI. Serial Designation C94-48). 

(3) STRENGTH. For the design of reinforced concrete stl'uctures, 
the value of f'e used for determining the working stresses as stipu­
lated in Wis. Adm_ Code subsection Ind 53.22 (3) shall be based on the 
.specified minimum 28-day con1pressive strength of the concrete, or on 
the specified minimun1 co1npl'essive strength at the earlier age at \\•hich 
the concrete may be expected to receive its full load. All plans, sub­
n1itted for approval or used on the job, shall sho"' clearly the assume<l 
strength of concrete at the specified age for \Vhich all parts of the 
structure were designed. 

(a) All concrete exposed to the action of the \Veather shall have a 
\vater-content of not to exceed 6 gallons per sack of cement. 

(b) When average aggregates are to be used and no preliminary 
tests are to be made, the 1Nater content to be used for various de­
sired strengths of concrete shall be as indicated in the follo\ving table: 

Water-Content, U. S, Gallon& per 94 lb. Sack of 
Cument 7)i G!i 6 

A~,umed Compressive Strengtb at 28 Days, 
lb. per sq, in. 2000 2500 3000 

(c) In computing the "·ater-eontent, surface water carried by the 
aggregates 1nust be included. Water-content other than shown in the 
above table may be used, provided that the strength-quality of the 
concrete proposed for use in the structure shall be established by 
tests made in advance of the start of the work, using suitable con-
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sistencies. and in accordance \Vi th the 11 Standard Method of :\laking 
Compression Tests of Concrete" (A.S.T.M. Serial Designation· 
C39-49). ' 

(d) A curve representing the i·elation bet\veen the water-content 
an~ the average 28-day compressive st1·ength or earlier strength at 
'Yh1ch the concrete is to receive its full working load shall be estab­
lished for a range of values including all the cornpr~ssive strengths 
indicated on the plans. 

(e) Th.e curve shall be established by at least 3 points, each point 
repr.esent1ng average values from at least 4 test speci1nens. The 
maximum allowable water-content for the concrete for the structure 
shall be as . de~rmined from this curve and shall correspond to a 
stren~h. which is 15% greater than that indicated on the plans, No 
subsbtu~1?ns shall be made in the nlaterials used on the work with­
out additional tests in accordance herewith to show that the quality 
of the concrete is satisfactory. . · 

(4) CURING ANO PROTECTION AGAINST COLD WEATHER, In all concrete 
structures, concrete made with nor1nal Portland cement shall be 
maintained in a moist condition for at least the first 7 days after 
placing, and high-early-strength concrete shall be so maintained for 
at least the first 3 days. 

(a) Adequate equipment shall be provided fo1· heating the concrete 
inaterials and protecting the concrete during freezing weather. No 
frozen materials or materials containing ice shall be used. 

(b) All concrete materials and all reinforcen1ents 1 forms, fillers, 
and ground with which the concrete is to cotne in contact, shall be 
free from frost. '\Vhenever the temperature of the surrounding air is 
below 40 degrees Fahrenheit, all concrete when placed in the forins 
shall have a temperature of bet\veen 60 and 90 degrees Fahrenheit 
and shall be maintained at a ten1perature of not less than 50 degrees 
Fahrenheit for at least 72 hours for norn1al concrete or 24 hours for 
high-early-strength concrete, or .for as nluch inore time as is neces­
sary to insure proper rate of curing of the concrete. The housing, 
covering or other protection used in connection 'vith 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 chemi-
1:als for the prevention of frc>ezing, 

(5) FORMS AND SHORING FOR CONCRETE STRUCTURES. Forms shall be 
substantially const1:ucted to carry dead and live loads and impact 
imposed du1·ing pouring operations. Forms shall conform to the shape, 
lines, and dimensions of the members as called for on the plans, and 
shall be sufficiently tight to prevent leakage of tnortar. They shall be 
properly braced or tied together so as to maintain pos~tion and shape. 

(a) Forms shall be removed in such manner as to insure the co1n­
plete safety of the structure. Where the structure as a w~ole is .sup­
ported on shores, the removable floor forms, beam and girder sides, 
column and similar vertical forms may -be removed after 24 hours, 
provided the concrete is sufficiently hard not to be injured thereby. 
In no case shall the suppo1·ting forms or shoring be removed until 
the members have acquired sufficient strength to support safely their 
weight and the load thereon. The results of suitable control tests may 
be used as evidence that the concrete has attained such sufficient 
strength. 
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Ind 53.16 Flexure of beams, frames, and slabs. (1) Co~DITION OF 
DESIGN. All members of fra1nes 01· continuous construction shall be 
designed to resist at all sections the maxin1un1 mon1ents and shears 
produced by dead load live load and \\'ind load, as deter1nined by 
some one of the approx'in1atc n1;-:Lhnds of ('\a.:;tic frame analysis. Any 
reasonable assumptions 1nay be adopted as to relative stiffness of 
columns and floor 1ncmbel's, The nssutnptions n1ade should be con­
sistent throughout the analysis. The follo,ving \Vill serve as a guide 
to satisfactory design. 

(a) The stiffness, K, of a 1nen1bcr is defined as EI divided by 1 
or h. The modulus of elasticity for concrete shall be assun1cd as 
1000 f'~, and that for steel as 30,000,000 lbs. per sq. in. In the analy­
sis of continuous fratnes, center to center distances, I and h, shall 
be used in the detcrn1ination of n1on1cnts. 

(b) In computing the value of I of slabs, Leains, girders, and 
columns, the reinforcen1cnt may be neglected. In T-shapcd sections 
allo\vance shall be n1ade for the effect of the flange. The additional 
\Vidth of haunched floor n1en1bers near supports n1ay be neg-\ccted in 
con1puting moments, but 1nav he considered to resist mo1nent and 
shear. The additional de1>th dr haunched floor n1en1bers may be con­
sidered as l'C'sisting i11on1ent only \vhen a complete analysis is made 
taking into account the variation in depth. Other.vise the minimum 
depth should be used to find mo1nent and to resist the resulting 
moment. Ho,vever, in any case, the actual depth may be assumed to 
resist shear . 

(c) Moments at faces of supports may be used for design of bea1ns 
and girders. Solid or ribbed slabs \\rith clear spans of not more than 
10 feet that are built integrally \vith their 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 other,vise neglected. 
The span length of members that are not built integrally \Vith their 
supports shall be the clear span plus the depth of the bea1n or slab 
but shall not exceed the distance between centers of supports. 

(d) The clear distance bet\veen lateral supports of a beam shall not 
exceed 32 times the least \vidth of compression flange. 

(2) REQUIREl\.IENTS FOR T-BEA~ts. In T~beam construction, the slab 
and bean1 shall be built integrally or othenvise effectively bonded to­
gether. The effective flange \vidth to be used in the design of sym­
metrical T-beams shall not exceed ~ of the span length of the beam, 
and its overhanging width on either side of the web shall not exceed 
8 times the thickness of the slab nor ¥,, the clear distance of the next 
beam. 

(a) For beams having a flange on one side only, the effective over­
hanging flange width sha!J not exceed n of the span kngth of the 
beam, nor 6 times the thickness of the slab, nor ¥., the clear distance 
to the next beam. 

(b) 'Vhere the principal l·einforcement in a slab which i:; consid­
ered as the flange of a T-beam (not a joist in concrete joist floors) is 
parallel to the beam, transverse reinforcement shall be provided in 
the top of the slab. This reinforcement shall be designed to carry 
the load on the portion of the slab assumed as the flange of the 
T-beam. The spacing of the bars shall not exceed 5 times the thickness 
of the flange, nor in any case 18 inches. 
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(c) Provision shall be made for the con1p1'essive strcs3 at the sup­
port in continuous T-bea1n construction, care being taken that the 
provisions relating to the spacing of bars, and the placing of concrete 
shall be fully met. 

(d) The overhanging portion of the flange of the beam shall not be 
considered as effective in co1nputing the shear and diagonal tension 
resistance of T-bean1s. 

(e) Isolated beams in \vhich the T-form is used only for the pur­
pose of providing additional co1npre,..;sion area, ;;hall have a flange 
thickness of not less than 1h the \vidth of the \Veb and a total flange 
width not more than 4 times the \Veb thickness. 

(3) COMPRESSION STEEL IN Ff,EXURAL ?i.IEl\IBERS. Compression steel 
in beams, girders, or slabs shall be anchored by ties or stirrups not 
less than ~ inch in diameter spaced not farther apart than 16 bar 
diameters, or 48 tie diameters. Such stirrups or ties shall be usc4 
thl'oughout the distance \Vhere the con11H·c~sion steel is required. 

(4) CONCRETE JOIST FLOOR CONSTRUCTION. Concrete joist floor con­
struction consists of concrete joists and slabs placed monolithically 
\Vith or \Vithout burned clay or concrete tile fille1·s. The joists shall not 
be farther apart than 30 inches face to face, The joists ~hall be not 
less than 4 inches wide, nor of a depth more than 3 tiines the \vidth. 

(a) When burned clay or concrete tile fillers, of nlater'ial having 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 ro\VS are staggered, the vertical 
shells of the fillers in contact with the joists inay be included in the 
calculations involving shear or negative bending n101uent. No other 
portion of the fillers nlay be included in the design calculations. 

(b) The concrete slab over the fillers shall be not less than one and 
one-half inches in thickness, nor Je3s in thickness than fr of the clear 
distance bet\Veen joists. 

(c) Where removable forms or fillers are used, the thickness of 
the concrete slab shall not be less than lr of the clear distance be­
t\\·een joists and in no case less than 2 inches. Such slab shall be 
reinforced at right angles to the joists \Vith a minimum of .049 sq. 
in. of reinforcing steel per foot of \vidth, and in slabs on which 
the prescribed live load does not exceed GO lbs. per sq. ft., no addi­
tional reinforcements shall be required. 

( d) When the finish used as a \vearing surface is placed mono­
lithically with the structural slab in buildings of the warehouse or 
industrial class, the thickness of the concrete over the fillers shall be 
% inch greater than the thickness used for design purposes, 

(e) Where the slab contains conduits or pipes, the thickness shall 
not be less than % inch plus the total over-all 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 4 SIDES. 
Structures of these types shall be designed in accordance with the 
pl'ovisions of the 1940 Report of the Joint Conunittee on Standard 
Specifications for Concrete and Reinforced Concrete, or the build­
ing regulations for reinforced concrete of the American Concrete 
Institute (A.C.I. 318-66). 
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Ind 53.17 Shear and diagonal tension. (1) GEX!-:UAL. Ihie to the 
composite character of reinforced concrett bea1n::>, the aclion of re­
inforcement in resisting diagonal tension is not snsr.:"eptilile of· exact 
analysis. Hence, the design of \Veb reinforcement is based on en1pirical 
or modified rational n1ethods \vhich have been de\'eloped froin tests 
and the observations of exi.,ting ~tructures. 

(a) 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 provid-e<l, either in the form of low 
bond stress or effective anchorag-e of the reinforrelnent. The impor­
tance of bond resistance is such that high \Vorking ,stresses are per· 
mitted only when all of the reinforcement is anchored properly, There· 
fore, the requirements of \Vis. Adm. Code section Ind 5:1.18 0n bond 
and anchorage are intitnatel~· related to the provisions of this section. 

(2) UNIT SHEARING STRESS. The shearing unit stress u:-<ed as a 
measure of diagonal tension shall be co1nputed by the forn1ula 

v=b~d. For beams of I or T section, the width of the concrete web 

or stem shall be used. 
(a) In concrete joist floor construction where burned clay or con· 

crete tile are used, the shells of the tile in contact \vith the joists may 
be used in computing the shearing stress provided that the net cotn· 
pressive strength of the shells of tile equals that of the concrete in 
the joists and provided that the joints in alternate rows of tile are 
staggered. ' 

{3) USE OF WEB REINFORCEI\olENT. \Vhere the shearing unit stress 
in a beam or joist exceeds 0.03 f'e, \Veb reinforcement shall be pro· 
vided at all sections for the shear in excess of this an1ount. 

(a) Web reinforcement n1ay consist of vertical or inclined stirrups 
or bent-up longitudinal reinforcement or a combination thereof. Bars 
inclined at an angle less than 15 degrees \\•ith the axis of the bean1 
shall not be considered as web reinforcement. 

(b) Stirrups or bent-up longitudinal bars to be considered effective 
as web reinforcement shall he anchored. at both ends in accordance 
\Vith the requirements of Wis. Adm. Code section Ind 53.18. 

( 4) SPACING OF WEB REINFORCEr.tENT. \Vhere 'veb reinforcement is 
l'equired, it shall he spaced that every 45 degree line {representing 
a potential crack) extending from the mid-depth of the beam to the 
\on,1.dtudinal tension bars shall he crossed by at least one line of \Veb 
reinforcement, It a shearing unit stress in excess of 0.06 f'~ is used, 
eve1·y such line shall be crossed by at least 2 such lines of \Veb 
1·einforcement. 

Ind 53.18 Bond and anchorage, {1) UNIT BOND STRESS, In flexual 
members in which the tensile reinforcement is parallel to the com­
pression face, the bond stress at any cross section shall he comput<'d 

v 
by the formula u =~I . In beams of variable depth to which this 

-o JC 
formula does not apply, special provision must be made for the end 
anchorage of all tensile reinforcement. 

(2) ANCHORAGE FOR LONGITUDINAL STEEL AND 'VF.B REINFORCE'.\tF.:NT. 
Tensile negative reinforcen1ent in any span of a continuous restrained 
or cantilever beam, or in any member of a rigid frame shall be ade--
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quately anchored by bond, hooks or mechanical ancho1·s in or through 
the supporting member. Within any such span, every reinforcing bar, 
\Vhether required for positive or negative reinforcement, shall be 
extended at least 12 diameters beyond the point at \vhich it is no 
longer needed to resist stress, The n1aximun1 tension in any bar must 
be developed by bond on a sufficient straight or bent en1bcd111ent or 
by other anchorage. If preferred, the bar may be bent across the web 
at an angle of not less than 15 degrees with the longitudinal portion 
of the bar and made continuous \Vith the reinforcen1ent which resists 
n1oment of opposite sign. 

(a) Of the positive reinforcement in continuous beams not less than 
% of the area shall extend along the sanie face of the beam into the 
support a distance of 6 inches. 

(h) In sin1ple beams, or at the freely supported end of continuous 
bea1ns, at least 1,!J the required positive reinforce1nent shall extend 
along the same face of the beam into the support a distance of 6 
inches. 

(c) Plain bars in tension shall terminate in standard hooks except 
that hooks shall not be required on the positive reinforcement at 
interior supports of continuous members. 

(d) Single separate bars used as \Veb reinforcement shall be 
anchored at each end by one of the follo\ving methods: 

1. By \Velding to longitudinal reinforcement. 
2. By hooking tightly around the longitudinal reinforcement through 

180 degrees. 
3. The extreme ends of bars forming sitnple U 01· multiple stirrups 

shall be anchored as specified in 1 or 2 or shall be bent through 
an angle of 90 degrees tightly around a longitudinal reinforcing bar 
not less in dian1eter than the stirrup bar and shall project beyond 
the bend at least 12 dia1neters of the f':tirrup bar. 

4. In all cases, \Veb reinfo1·cements ghall be carried as close to the 
co1npression surface of the bcan1 as fire and rust protection reg-ula­
tions and the proximity of other steel \Viii permit. 

_Ind 53.19 Columns. (1) LI~llTING DI:'l1E:-;s10Ns. The follo\ving sections 
apply to a short colu111n, for \Vhich the unsupported height is not 
greater than 10 times the least lateral dimension. 'Vhen the unsup­
ported height exceeds this value, the design shall be modified as sho,\·n 
in \Vis. Adtn. Code section Ind .)3.10. The un:'>uppol'te<l height 1nay be 
defined as the distance fro1n the botto111 of a slab, colun1n capita!, oi· 
beam to the top of the floor below. 

Principal columns in buildings shall have a minimum. diameter of 
10 inches, Rectangular colu1nns shall have a minimum thickness of 8 
inches and a minimum gross area of 120 square inches. 

Posts, bearing walls, piers, or mullions that are not continuous fron1 
story to story shall have a n1inin1um dia1neter or thickness of 6 inche~. 

(2) SPIRAL COLUlltNs. The n1axin1um allo,vable axial load on columns 
reinforced with longitudinal bars and closely spaced spirals enclosing 
a circular core shall be as follows: 

P = A, (0.225 f', + f,p,) 

\Vherein 
A1 = The gross area of the column. 
fl. = Compressive strength of the concrete. 
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Nominal allowable stn~.:;s in vertieal colu1nn l'einforcetnent to 
be taken at 40';·;, of the 111inin1un1 specification value of the 
yield point; na1ne!y, fol' rail or har<I gTadc_stcel-20,000#; 
for interinediate grade stccl-liJ,tJUO#. 
Ratio of the effective cross sectional area of vertical rein· 
forcen1ent to the gross area A~. The ratio p, shall not be less 
than 0.01 nor more than 0.08. 

(a) Vertical bars. The n1inimun1 number of vertical bars shall be 
G, and the minimu1n dian1eter of bar shall be % inch. Spirals shall be 
at least 1A. inch in dian1ete1· and shall not be spaced less than 1 ~~ 
inches nor more than 3 inches apart. 

(b) Spiral reinforceinent. The ratio of spiral reinforcement p1 shall 
not be less than the value given by the follo\ving forn1ula: 

( 
A- 1 ) f', 

p1 =0.45 ~- y 
\Vherein 
p1 = Ratio of volu1ne of spiral reinforce1nent to the volun1e of the 

concrete core (out to out of spirals). 
f1. = Useful lin1it stress of spiral reinforcement to be taken as 

40,000# per sq. in. for hot rolled rods of intermediate grade, 
50,000# per sq. in. for rods of hard grade, and 60,000# per 
sq. in. for cold dra\vn \Vire. 

(3) TIED COLU:'\-INS. The maximum allo\vable axial load on columns 
reinforced with longitudinal bars and separate lateral ties shall be 
80% of that given by the fonnula for spirally reinforced columns. 

(a) The minimum number of vertical bars shall be 4, and the n1ini­
mum diameter of bar shall be 154 inch. Lateral ties shall be at least ~{ 
inch in diameter and shall be spaced apa.rt not over 16 bar dia1neters, 
.J.8 tie diameters, or the least dimension of the column. \Vhen there are 
1nore than 4 vertical bars, additional ties shall be provided so that 
every longitudinal bar is held firmly in its designed position. 

(4) LONG COLU:'\-INS. The maxhnu111 allowable load pi on an axially 
loaded reinforced concrete column having a height, h, geeater than 
10 times its least lateral dimension, d, is given by the formula: 

P' = P [ 1.3 - .03~] 
in \vhich P = the aJlo,vable axial load on a nol'lnal short column. 

(fi) BENDING l\IOlilENTS IN COLUMNS. Columns in building frames 
shall be designed to resist the maximum moments and shears produced 
by dead load, Jive load, and wind load, as determined by some approxi· 
mate 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 calculating the 
stresses due to combined axial load and bending. The gross area of 
both spiral and tied columns may be used in these computations. 

(a) \Vhere lapped splices in the column verticals are used, the 
minimum amount of lap shall be as follows: 
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1. For deformed bars \Vith concrete having a strength of 3,000# 
per sq. in. or above, 20 dian1eters of bar of intermediate or hard grade 
steel. For bars of higher yield point, the an1ount of lap shall be in­
creased one diameter for each 1,000# per sq. in. by \Vhich the allow­
able stress exceeds 201000# per sq. in. 'Vhen the concrete strengths 
are less than 31000# per sq. in., the an1ount of lap shall be %. greater 
than the values given above. 

2. For plain bars, the minimum amount of lap shall be twice that 
specified for deformed bars. 

3. \Velded splices or other positive connections mny be userl instead 
of lapped splices. Welded splices shall preferably be used in cases 
\Vhere the bar diameter exceeds 1 1.4 inches. An approved \Velded splice 
shall be defined as one in 'vhich the bars are butted and \Velded and 
that will develop in tension at least the yield point stress of the rein~ 
forcing steel used. 

Ill•tor71 1-2-56; a.m. Register, December, 1962, No. 84, err. 1-1-63. 

Ind 53.20 Plain and reinforced concrete \Valls and piers. ( 1) Defi~ 
nitions. Plain concrete walls shall be defined as concrete \Valls \Vhere 
the area of the horizontal reinforce1nent is less than 0.0025 and the 
area of the vertical reinforcement is less than 0.0015 times the cross 
sectional area of the \Vall \vhere bar3 are used and not less than 
%. this amount \Vhere welded \Vire fabric of not less than }Jo, 10 
A. S. & W. gauge is used. 

(2) Thickness. The thickness of reinforced concrete bearing walls 
shall not be less than 6 inches for the upper 15 feet of their height, 
and for each successive 25 feet do,vn,vard, the minimu1n thickness 
shall be increased 1 inch. 

(a) Reinforced concrete bearing \Valls shall have a thickness of not 
less than 1/25 of the unsupported .height or \vidth, \Vhichever is the 
shorter. 

(b) Exterior basen1ent \Valls, foundation \valls, and party walls of 
either plain or reinforced concrete shall be not less than 8 inches 
thick. 

(c) The lin1it of thickne;;;s and quantity of reinfor('einPnt n1ay be 
waived when structural analysis shows adequate strength and sta­
bility, if approved by the industrial con1mission. 

(3) \Vorking stresses. The allo"·able \vorkiTig stresses in reinforcerl 
concrete bearing \Valls \Vith n1ini1nun1 rcinforcen1ent specifiP<l above 
shall be 0.25 f'f for \Valls having a ratio of height to thickness of 10 
or less and shall be reduced proportionally to 0.15 f', for \Valls hav­
ing a ratio of height to thickne~s of 25. \Vhen the reinforcement in 
bearing 'valls is designed, placed, and anchored in position as for 
tied columns, the allo,vable \vorking stresses .for tied columns inay 
be used. The length of \vall to be considered effective for each con­
centrated load shall not exceed the \Vidth of the bearing plus 4 times 
the wall thickness, nor shall it exceed the center to center distance 
between loads. The ratio p':r shall not exceed 0.04. 

(4) Non-bearing walls. Non-bearing panel and enclosure walls of 
reinforced concrete shall have a thickness of not less than 4 inches 
and not less than 1/30 the distance bet,veen supporting or enclosing 
members. 

lllstor:ri 1-2-56; r. and recr. Register, August. 1957, No. 20, err. 9-1-57. 
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Ind 53.21 Footings. (1) BENDING l\IO~fENT. The external n1on1ent on 
any section shall be detern1ined by passing through the section a 
vertical plane \Vhich extends completely across the footing, and com­
puting the moment of the forces acting over the entire area of the 
footing on one side of said plane. 

(a) The greatest bending moment to be used in the design of an 
isolated footing shall be the mon1ent computed in the inanner just 
described at sections located as follows: 

1. At the face of the column, pedestal or wall. for footings sup­
porting a concrete column, pedestal or \Vall. 

2. Halfway between the middle and the edge of the wall, for foot­
ings under masonry walls. 

3. Half"'ay between the face of the colun1n or pedestal and the 
edge of the metallic base, for footings under lnctallic bases. 

4. The \Vidth resisting con1pression at any section shall be assumed 
as the entire width of the top of the footing at the section under 
consideration. 

(b) In one-way reinforced footings, the total tensile reinforcement 
at any section shall provide a moment of resistance at least e<iual to 
the bending moment and the reinforcement thus determined shall be 
distributed uniformly across the full \Vidth of the section. 

(c) In two-\vay reinforced footings, the total tensile reinforcement 
at any section shall provide a moment of resistance nt least equal to 
85% of the bending moment. 

(d) In t\vo-way square frJotings 1 the reinforce1nent extending in 
each direction shall be distributed uniformly across the full \vidth of 
the footing. 

(e) In t\VO-\vay rectangular footings, the reinforcement in the 
long direction shall he distributed uniforn1Jy across the full width of 
the footing. In the case of the reinforcement in the short direction, 
that portion determined by the follo,ving formula shall be uniformly 
distributed across a band-,Yidth (B) centered \Yith respect to the 
center line of the column or pedestal and having a \vidth equal to the 
length of the short side of the footing. The remainder of the rein­
forcement shall be uniformly distributed in the outer portions of the 
footing. 

Reinforcement in band-width (B) 2 
Total reinforcement in short dhnension (S + 1) 

In this formula, 118" is the ratio of the long side to the short side 
of the footing. 

(2) ANCHORAGE OF BARS IN FOOTING SLABS, Plain bars in footing 
slabs shall be anchored by means of standard hooks. The outer faces 
of these hooks and the ends of deformed bars shall not be less than 
3 inches nor more than 6 inches from the face of the footing. 

{3) SHEAR AND BOND. The critical section for shear to be used as a 
measure of diagonal tension shall be assumed as a vertical section 
obtained by passing a series of vertical planes through the footing, 
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each of which is parallel to a corresponding face of the colnn1n, 
pedestal, or \Vall and located a distance therefrom equal to the effec­
tive depth for footings on soil, and ~ the effective depth for footings 
on piles. · 

(a) Each face of the critical section as defined above shall be con­
sidered as resisting an external shear equal to the load on an area 
bounded by said face of the critical section for shear, 2 diagonal lines 
drawn from the column ot· pedestal corners and 1naking 45 degree 
angles with the principal axes of the footing, and that portion a! 
the corresponding edge or edge.:; of the footing intercepted bet\veen 
the 2 diagonals. 

(b) Critical sections for bond shall be assumed at the same planes 
as those prescribed for bending moment; also at all other vertical 
planes \Vhere changes of section or of reinforcement occur. 

(c) Computations for shear to be used as a measure of bond shall 
be based on the san1e section and loading as prescribed for bending 
moment. 

(d) The total tensile reinforcement at any section shall provide a 
bond resistance at least equal to the bond requirement as computed 
from the following percentages of the external shear at the section: 

1. In one-way reinforced footings, 100%. 
2. In two-way reinforced footings, 85%. 

(e) In computing the external shear on any section through a 
footing supported on piles, the entire reaction from any pile whose 
center is located 6 inches or more outside the section shall be assumed 
as producing shear on the section; the reaction from any pile whose 
center is located 6 inches or more inside the section shall be assumed 
as producing no shear on the section. For intermediate positions of 
the pile center, the portion of the pile reaction to be assumed as 
producing shear on the section shall be based on straightline inter­
polation between full value at 6 inches outside the section and zero 
value of 6 inches inside the section. 

(4) TRANSFER OF STRESS AT BASE OF COLU11-IN. The stress in the 
longitudinal reinforcement of a column or pedestal shall be trans~ 
ferred to its supporting peclf'::;tal or footing either by cxten<ling- the 
longiturlinal bars int0r the supporting me1nber, or by do\vel:>. 

(a) In case the transfer of stress in the reinforcen1ent is acco111~ 
plished by extension of the longitudinal bars, they shall extend into 
the supporting 1nen1ber the distnnce required to transfer to the con· 
crete, by allowable bond stress, their full working value. 

(b) In cases where dowels are used, their total sectional area 
shall be not Jess than the sectional area of the longitudinal rein­
forcement in the member from which the stress is being transferred. 
In no case shall the number of do\\·els per member be less than 4 aild 
the diameter of the dowels shall not exceed the diameter of the 
colu1nn bars by more than 1h inch. 

(c) Dowels shall extend up into the column or pedestal a distance 
at least equal to that required for lap of longitudinal column bars 
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and do\vn into the supporting pedestal or footing the distance required 
to transfer to the concrc.:te, by allo\\·able bond stress, the full \Vorking 
value of the dowel. 

(d) The compressive stress in the conerete at the base of a column 
or pedestal shall be considered as being- tl·ansferre<l by bearing to 
the top of the supporting pedestal or footing. The unit co1npressive 
stress on the loaded area shall not exceed the bearing stress allowable 
for the quality of concrete in the supporting member as liinited by 
the ratio of the loaded area to the su11porting area, 

(e) In sloped or stepped footings, the supporting area for bca1·ing 
1nay be taken as the top horizontal surface of the footing, or as~ 
sumed as the area of the lo,Ver base of the largest frustum of a 
pyramid or cone contained \Vholly \Vithin the footing and having for 
its upper base the area actually loaded, and having side slopes of 
one vertical to 2 horizontal. 

(5) PEDESTALS AND FOOTINGS (PLAIN CONCRETE). The allowable 
compressive unit stress on the gross area of a concentrically loaded 
pedestal shall not exceed 0.25 f' •. \Vhere this stress is exceeded, reln­
forcen1ent shall be provided and the me1nber designed as a reinforced 
concrete colun1n. 

(a) The -depth and \vidth of a pedestal or footing of plain concrete 
shall be such that the tension in the concrete shall not exceed .03 f' • 
and the avera~e shearing stress shall not exceed .02 f'. taken on 
sections as prescribed heretofore for reinforced concrete footings. 

(6) FOOTINGS SUPPORTING HOUND co1.t:r.t:-;s, In computing the 
stresses in footings \Vhich support a round or octagonal concrete 
column or pedestal, the "face" of the colun1n or pedestal shall be 
taken as the side of a square having an area equal to the area en· 
closed \\·ithin. the p<'riineter of the colun1n or pedestal. 

(7) MI:-lI;\ll!;\I EDGE·THlCK:'\F.SS. In reinforcf'd concrete footings, thP. 
thickness above the reinforcC'ment at the edge shall be not less than 
6 inches for footings on soil, nor less than 12 inches for footings 
on piles. 

(a) In plain concrete footings, the thickness at the cd.ire shall be 
not less than 8 inches for footings on soil, nor less than 14 inches 
above the tops of the piles for footings on piles. 

Ind 53.22 Allowable working stresses. (1) CONCRETE STRENGTrl, The 
strength of concrete is fixed by the water content as described in 
\Vis. Adn1. Code subsection Ind 53.15 (3). Reinforced concrete used 
under this code shall have a compressive strength of at least 2000# 
per sq. in. and no ci·edit shall be given for strengths in excess of 
3000# per sq. in. unless approved in writing by the industrial com­
mission. 

(2) l\IooULAR R.\TIO, The modular ratio, n, shall be assumed equal 
30.000 

ton= -f-.,-. 
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(3) ALLO,VABLE UNIT STRESSES IN CONCRETE. 

Allowable unit etressea 

j For any 
strength of For strength or concrete 
COOL'rnte in shown below 

Deacriptlon accordance P.laxi-
with Section mum 

Ind value 
53.15(2) p.J f'o-2000 (' o""?SOO f' c -3000 

30,000 P•l P" pei ·--- n•l5 n•l2 n-10 
!'. 

Flei:llte: f e 
E:1treme fiber 1treu In compresalon. ____________ -
Extreme 6ber 1treu in tenaion 

f. 0.45f1 
0 ------- 900 1125 1350 

In plain concrete !ootlnr•---
Shear: v (aa a meaaure o( 

f. 0.03f' 0 --- --- - 60 75 90 

dia2onal tension) 
Beams with no web rein-

forcement. _____________ •• '• 0.03f'. ------- 60 75 90 
Beam• with properly deai11:ned 

web reinforcement _________ 
' 0.12('. --- ---- 240 300 360 

Flat 1lab1 at distanced from 
ed.11:e of column capital or 

Fo~~j~i~~~-':_1~:::::: :: : ::: : : : '• 0 .03f' 0 ·75·--- 60 75 90 

'• 0.03{' 0 60 75 75 
Bond: u 

Deformed bar11 Top bars ________________ ----- - 0.07f' Q 245 140 175 210 
In 2-way !ootlop 

(except top ban) _________ - 0.08f' 0 280 160 200 240 

All others-------·---------- -- -- -- O.lOf' 0 350 200 250 800 

Plain bara (mwt be hooked) 
Top bar•----------------- ------ 0.03!'" 105 60 75 90 

In 2-way footings 
(except top bara) •••••.•••• -----. 0.036f'" 126 72 90 108 

All othera. __ ---------· ••••• 0.04fif' 0 158 90 113 135 
Bearing: to 

Walls, Pieri, PHa1ter1 and 
Pedestals 

On full area .•• f. 0 .2fif' ~ --- ---- ;iOO 625 750 
On Ji area or le~;:~::::::: 1, 0.375('" - ·-- --- 750 938 11:!;; 

Columns: 
See section Ind 53.19 

(4) ALLOWABLE UNIT STRESSES IN REINFORCEMENT. (a) Tension in 
longitudinal steel and web reinforcement: 

1. Structural grade steel rods ------------------- f. - 18,000 
2. Intermediate grade and hard steel rods (Billet 

steel, rail steel or axle steel) -------------- f, - 20,000 
(b) Compression in column verticals: 

1. Intermediate grade steel rods ------------------ f. = 16,000 
2. Hard grade steel rods (Billet steel, rail steel or 

axle steel) -------------------------------- f, - 20,000 
3. The symbols and notation used in the above formulas are de­

fined as follows: 
f' ,-ultimate compressive strength of concrete at age of 28 

days. 
f. -compressive unit stress in extreme fibre of concrete in 

flexure or axial compression in concrete in columns. 
Ve-unit shearing stress in concrete. . 
u -bond stress per unit area of surface of bar. 
f, -tensile unit stress in reinforcement. 
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(5) ULTI~IATE STRENGTH M~THU!l OF Dl-:SlGN. (a) The ulUn1ate 
strength niethod of desi,gn for reinforced concrete utay be u;-;e1l under 
the follo\\'ing conditions if approYe<l in \vriting by the industrial 
co1nn1i~~ion. 

1. Where the ultimate strength method of design is used, all other 
features of the design shall conform to the requirements of the build­
ing code. 

2. Positive control shall be provided for the concrete n1ix. This 
includes periodic tests of regular concrete cylinders to detern1ine the 
strength of the concrete. 

3. Supervision shall be provided by the supervising architect or 
engineer during mixing and pouring operations where this method of 
design is involved. 

lll•tor,.a t-2-56; er. (5), Register, September, 1959, No. 45, ett. 10-1-59. 

Ind 53.23 Reinforced gypsum concrete. (1) MATERIALS. (a) The 
term 0 gypsum" as used in this chapter shall mean calcined gypsunl 
manufactured from gypsum meeting the requirements of the Ameri­
can Society for Testing 1faterials' Standard Specifications for Gyp­
sum C22-25, (American Standard A49.1-1933). 

(b) Gypsum concrete shall consist of a mixture of gypsum and 
water, with or without wood chips, fiber or other approved aggregate. 

(c) Precast gypsum concrete shaU contain not more than 3% and 
cast-in-place gypsum concrete not more than 121h% of wood chips, 
shavings, 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 appearance. 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 
'Vis. Adm. Code subsection Ind 53.14 (5), 

(2) MINIMUM THICKNESS. (a) The minimum thickness of gypsum 
concrete in floors and roofs shall be 2 inches except the suspension 
system, \vhich shall be not )('SS than 3 inches thick. Hollo'v precast 
gypsum concrete units for roof construction shall be not less than 3 
inches thick and the shell not less than ~ inch thick. 

(b) Precast gypsum concrP.te 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) DESTON. (a) Reinforced gypsum concrete sha11 he de~iJme<l by 
methods admitting of rational analysis according to established prin· 
ciples of mechanicSy to support the loads and withstand the forces 
to which it is subject without exceeding the stresses allowed in this 
chapter for the materials thereof except as hereinafter provided. The 
general assumptions and principles established for reinforced con­
crete shall also apply to reinforced gypsum concrete insofar as they 
are pertinent. 

(b) For precast gypsum structural units '1.0 hich can not be analyzet.1 
in accordance with established principles of mechanics, the safe uni· 
formly distributed carrying capacity shall be taken as 1/ 11 of the 

Register, December, 1962. No. 84 
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total load causing failure in a full size test panel \vith the load ap· 
plied along 2 lines each distant Yi. of the clear span from the support. 

(c) Reinforced gypsum concrete shall not be used \Vhere exposed 
directly to the weather or \vhere subjected to frequent or C-Ontinuous 
\vetting. 

(4) STRENGTH. (a) Gypsum concrete shall be classified according 
to mixture, and concrete of each class shall have a minimun1 strength 
in compression as follows: 

1. Class l Neat (Containing gypsum and \Va~ 
ter only) ____________________ 1800 lbs. per sq. in. 

2. Class 2 Containing not more than 3% by 
weight of \Vood chips or fiber __ 1000 lbs. per sq. in. 

3. Class 3 Containing not more than 121h % 
by \\'eight of \vood chips or fiber 500 lbs. per sq. in. 

(b) The strength of gypsum concreie shall be determined by com­
pressive tests of 5 cylinders, 6 inches in diameter and 12 inches in 
length, from each 25 tons or fraction thereof. The test speciinens 
shall be dried at a temperature of not less than 70 degrees Fahrenheit 
nor more than 100 degrees Fahrenheit in an atn1osphere of not nlore 
than 50<7ci relative hun1idity. The specimens shall be weighed at !~day 
intervals until constant weight is attained. The method of testing 
and application of load shall be in accorrlance with the requirements 
specified in sections 19 and ::!O of Stanrlard ~lethods of 1\Iaking Com· 
pression Tests of Concrete, A.S.T.M. C39-39. The average of the 5 
specimens shall not fall bclo\v the specified minin1um and in no case 
shall any specimen sho\V a strength of less than 80% of the spPcifie<l 
1ninin1um, 

(5) ifoDULUS OF ELASTIClTY. (a} In the design of structural me1n· 
bcrs of reinfor('ed gypsum concrete the follo\\'ing values shall be used 
for the modulus of elasticity: 

1. Class 1 Neat -----------------------1,000,000 lbs. per sq. in. 
2. Class 2 Containing not inore than 3o/o 

by \Veight of wood chips or 
fiber --------------------- 600,000 lbs. per sq. in. 

a. Class 3 Containing not 1nore than 
12 ¥. % by weight of wood 
chips or fiber ------------ 200,000 lbs. per sq. in. 

(6) ALLO\VABLE STRI-~SSES. (a) In the design of structural members 
of reinforced gypsum concrete the stresses in the concrete shall not 
exceed the following allowable values: 

1. Compressive stress in bending ------------------------ 0.25/, 
2. Axial compressive or bearing stress ------------------- 0.20/z 
3. Bond stress (reinforcement anchored) ----------------- 0.02fz 
4. Shearing stress (reinforcement anchored) ------------- 0.02/, 
5. In this table (f,) indicates the compressive strength of the gyp­

sum concrete as specified in subsection ( 4) (a). 
(b) The tensile stresses in reinforcing steel shall be as specified 

for reinforced concrete made with Portland cement. 

Register, December, 1!162, No. 84 
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(7) SusPL~NsION sYSTE~f. In lhe construction of floors OL' other 
slabs the reinforcing shall consist of \Vires \vith continuity through 
multiple spans and anchored at the ends. The \Vires shall be sup· 
ported in the top of the slab by the roof or floor bean1s and shall 
be tightly dra\vn do,vn as nearly to the botton1 of the slab a.t n1id­
span as fire protection requirements \vill allo\v. Provision shall be 
made in the framing of the end bays of this system for resisting the 
forces due to end anchorage of the \Vires. The \Vires ~hall be designed 
for a tension in pounds per foot width of slab equal to: 

1uL~ 

8d 
in \Vhich 

w is the total load in lbs. pPL' sq. ft. 
L is the clear span in feet 
d is the sag of the wires in feet 

Ind 53.24 Structural steel. (1) l\L\TERIAL. (a) Jllinimu1n yield poi11t. 
The minimum yield point jn pounds per square inch for stl'uctural 
steel used in buildings and structures under this code shall be as 
follo\vs: 

Steel for bridges and buildings, Designation A-7 ---- 33,000 
Structural steel for welding, Designation A-373 ---- 32,000 
Sti11ctural steel, Designation A-36 ---------------- 36,000 
High-strength structural steel, Designation A-440 __ 42,000-50,000 
High-strength lo\v-alloy structural manganese vanadium 

steel, Designation A-441 ---------------------- 42,000-50,000 
High-strength low-alloy structural steel, 

Designation A-242 ---------------------------- 42,000-50,000 

1. Certified. test reports shall be submitted as evidence of conform­
ity \Vith the specifications when requested by the industrial con1mis­
sion. 

2. Unidentified steel, if free from surface imperfections, may be used 
for parts of minor importance, or for unimportant details, \vhere 
the precise physical properties of the steel and its \Veldability \vould 
not affect the strength of the structure. 

(b) Other 111etal.<>. Cast steel shall conform to one of the follo\ving 
specifications: 

Mild-to-medium-strength carbon-steel castings for general applica­
tion, Designation A-27, Grade 65-35. 

High-strength steel castings for structural purposes, Designation 
A-148, Grade 80-50. 

1. Certified test rep-arts shall be submitted as evidence of conform­
ity with the- specifications when requested by the industrial com­
mission. 

2. Steel forgings shall conform to one of the following specifications: 
a. Carbon steel forgings for general industrial use, Designation A-

235, Class Cl, F and G. (Class Cl forgings that are to be welded shall 
he ordered in accordance with supplemental requirements 85 of A-
235.) 

b. Alloy steel forgings for general industrial use, Designation A-
237, Class A. 

Reg!stt>t'. Dt>cember, 191>2, ~o. 114 
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3. Certified test reports shall be submitted as evidence of confor1n­
ity with the specifications \vhen requested by the industrial comn1is­
sion. 

(c) Rivet steeL Rivet steel shall conform to one of the follo\ving 
specifications: 

Structural rivet steel, Designation A-141. 
High-strength structural rivet steel, Designation A-195, 
High-strength structural alloy rivet steel, Designation A-406. 

1. Certified test reports shall be submitted as evidence of confor1n­
ity with the specifications when requested by the industrial commis­
sion. 

(d) Bolts. High-strength steel bolts shall conforn1 to one of the fol­
lo,ving specifications: 

High-strength steel bolts for structural joints, Designation A-325. 
Quenched and tempered alloy steel bolts and studs with suitable 

nuts, Designation A-354, Grade BC. 
1. Other bolts shall conform to the specification for low-carbon steel 

externally and internally threaded standard fasteners, Designation 
A-307, hereinafter designated as A-307 bolts. 

2. ~Ianufacturer's certification shall be submitted as evidence of 
conformity with the specifications when requested by the industrial 
commission. 

(e) Filler -1netal for welding. \Vclding electrodes fo1· 1nanual shielded 
n1etal arc \Velding shall conform to the E60 or E70 series of the speci­
fication for mild steel arc \Velding electrodes, Designation A-233. 

1. Ba1·e electrodes and granular fusible flux used in co1nbinations 
fo1· submerged arc \Vclding shall be capable of producing "·eld metal 
ha\'ing the fol\o\ving tensile properties \\·hen deposited in a multiple 
pass \Veld: 

a, Grade SA-1 
Te11sile strength 
Yield point, n1in. 
Elongation in 2 in., inin. 
Reduction in area, min. 

b. Gra(lc SA-2 
Tensile strength 
Yield point, min. 
Elongation in 2 in., min. 
Reduction in area, min. 

62,000 ('O 80,000 
45,000 

25% 
40% 

psi 
psi 

70,000 to 90,000 psi 
50,000 psi 

22% 
40% 

2. Manufacturer's certification shall be submitted as evidence of 
conformity \vith the specifications \Vhen requested by the industrial 
comn1ission. 

(2) ALLOWABLE UNIT STRESSES. All components ot the structure 
shall be so proportioned that the unit stresses in pounds per square 
inch shall not exceed the follo\ving values except as specified in Wis, 
.'\.(tn1. Code section Ind 53.01. 

(a) Structural steel. 1. Tension, a. On the net section, except as pin 
holes 

Fo=0.60F, 

Register, Decemher, 1942, No. 84 
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li. Un the net Scl'.tiun aL pin ht1lc~ in t·)-·t•hars, 11ill-l'llllllecteil piates 
01· built~up Jnen1hcrs 

1'\::::: U.45 Fr 
.V"tc: 1'\ = AllvwalJJ.., ten•dle "ta·.-.,,,; 

.l<'y = )[ini111t1tH ~-H·ld j•uint v( typ.-: O( ,;tC•·I \1.'-<c'd 

2. Sheat·. 011 the gTos.=; section ot' bt'ant and ·plat~ girdel' \Vebs 

F, = 0,40F, 

3. Con11.1t·essio11. a. On the gTos:-; section of :ixially loaded con1prcs­

sion n1eutbers when _I_ • tlH~ lar~l:'st ~lt·nth•rnc,.;s ratio of any un­
i' 

h1·acf'd ;:;f'gn1ent i1' \t>i'\s than C .. 

I.I'll IOI l' LA I) 

1;-~ = 
[,_(tYJI", 

F. S. 
\\'here 

F. S. =factor of safety= ~ + 
" and 

C.= 

b. On the gl'oss section of .'.\Xi ally loaded eolu1nns \\'hen 1-exceeds C. ,. 

( FO!Dl L:LA 2) 

F .. = l-lD,Oo0,000 

(+)' 
<'. On the gl'oss St'etion nf axially \oadecl bracing· and :-:rcondary 

1nen1bt•rs, \\'hen _l_ exceeds l~U 
l' 

F,.= 

(FOR~!ULA 3) 

F, (by Fol'n1u\a 1 01· ~) 

1.t~- _1_ 
~001· 

d. On the gross area of plate girder stiffeners 
F. = 0.60 F, 

e. On the web of rolled ::1hapts at the toe of the fillet. 
F~=0.75F, 

4. Bending. a. Tension aud con1prc.ssion on extreme fibers of rolled 
shapes and built-up memhers having an axis of syn1metry in the plane 

Register, Dect-n1her, 1962, :-lo, 8-1 
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of loading and pl'oportions n1eeting the requirements of cotnpact sec­
tions, \Vhen the ine1nber is su11portcJ latel'ally at intervals no g1·eater 
than 13 times its compression ftange 'vidth 

F~ = O.Gtj F, 

b. Beams and girders \vhich n1eet the requit'elllent:s of the pt'ecedinK 
pu1·agraph and are continuvus over suppo1·ts or are i·igidly framed to 
columns b~· 1ueans of i·i,·ets, hig;h-strength b:Jlts 01· \velds, may he tJl'O­
portioned for 9/10 of the negative 1no11H:!nts i11·oduced by. gravity load­
ing which are n1axi1num at iioints of SUJll")1·t provided that, for su~h 
1nembers, the maxin1um positive n1oment shall be increased by 1/10 
of the average neg·ative 1no1nents. This reduction shall not apply to 
n1on1ents produced by loading on cantilcvet's. If the negative n1on1ent 
is resisted by a colu1nn l'igidly fnln1ed to the bea1n or girder, the 1/ 10 
reduction may be use<l in pl'oportioning the colun1n fo1· the co1nbined 
axial and bending loading, pro\•idcd that the unit stress, tlue to any 
concutTent axial load on the n1e1nber1 does not exceed 0.15Fr. 

c. Tension and con1pl'e5~ion on extreme fibers of unsym1netrical 
members supported in the i·eg·ion of con1prc:;sion :;tress as specified in 
section 4. a. 

Fi,= 0.60Fr 

d. Tension and compression on ext1·en1e fibers of box-type 1ne1nbcrs 
\Vhose proportions do not 1nl.'et the provisions 'Of co1npact sections, but 
do confot·n1 to the provisions of section 5-\Vidth-Thickness Ratio. 

Fi.= 0.60Ft 

e. Tension on extre1ne fibers of other rolled shapes, built-up 1nem­
bers, and plate gh·ders. 

F" = 0.GOF, 

f. Compression on extre1ne filie1·s of l'ollcd sh:qies, plate Jdl'tlers, and 
built-up men1bc1·s ha\'ing an axis of sy1n1netry in the 11\ane of their 
\Veb (other than box-type bean1s and g-itdcrs), the b.u·g·e1· value coin~ 
puted by formulas (4) anrl (G), but not 1nore than O.tiOF1 

(FOID!UL-\ 4) 

F •. = [1.0 - ( + r J O.<;o l•', 
:?C .. ~ Ci, 

(FOR)WLA 5) 

F 12,000,000 
l> = tel 

-;:; 
\Vhet·e 1 is thi? unbraced length of the cou111t·c:;.s1ua .... :.1~g-~; :· \3 the 
radius of gyration of a tee section comprising the compre:;sion flange 
plus 1/6 of the \veb Ul'ea, about an axis in the plunP nf the \Vebj At 
is the area of the compression flange; Cc is defined in section 3, a. 
and Ci., which can conservatively be taken as unity, is equal to 

C, = 1.75 - 1.05 ( :: ) + 0.3 ( !:: ) ', but not more than 2.3 
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'vhere l\L is the sn1aller and :JI2 the larger bending mon1ent at the end5 
of the unbraced length, taken about the strong axis of the n1en1ber, 

and \vhere ~ , the ratio of end moments, is positive \vhen ::\11 and 
)!2 

~l2 have the san1e sign (single curvature bending) and negative \vhen 
they are of opposite signs (reverse curvature bending). \Vhen the 
bending moment at any point \Vithin an unbraced length is larger 

than that at both ends of this length the ratio ~ shall be taken 
~12 

as unity. 
g. Compression on extre1ne fibers of channels, the value co1nputed 

by formula (5), but not mo1·e than 

Fh = OJiOF, 

h. Tension and compression on extreme fibers of large pins. 

F. = 0.DOF, 

i. Tension and compression on extreme fibers of rectangular bearing 
plates, 

Fb= 0.75F, 

5. Bearing (on contact area). a. 11illed surfaces and pins in rea1ned, 
drilled or bored holes, pounds per square inch 

b. Fjnished stiffeners pounds per square inch 

F,= 0.80 F, 
F, = 0.90F, 

c. Expansion rollers and rockers, pounds per linear inch 

F = (F,-13,000) GGOd 
p 20,000 

'vhere d is the diameter of roller rocker in inches 

d. Rivets and bolts. Allo,vable unit tension and shear stresses on 
rivets, bolts and threaded parts (pounds per square inch of area of 
rivets before driving or unthreaded body area of bolts and threaded 
parts) shall be as given in table 1. 

TABLE 1 

DC!lcription or Fa.oJtcner 

At41 hot-driven rivets--------------------
A195 and A406 hot-driven rivet.a .•..••••••• 
A307 bolt. and threaded part. ol A? and 

A373 steel •••••••••••••••••• -- - - •• - ••• -
Threaded part.s of other ateeb .•• __ •••••••• _ 
A325 bolts when threadinir ia not excluded 

from shear planea •••••••••••••••.•.••••• 
A325 bolt. when threadin1 t. excluded from 

11hear planes .•••••••• _ •• -- ••••••••• _. _. 
A354, Grade BC, bolts when threading is 

not eJl'.cluded from shear planes •••••••••• 
A354, Grade BC, when threadlnir Is excluded 

from 11hear planes •••••• ___ • __ ••.••••••• _ 

Tension 
Shear (F,..) 

(F1) Friction-type 
Connections 

Bearing-type 
Connections 

20,000 -------------- 15,000 
27 ,000 -------------- 20,000 

14,000 -------------- t0,000 
0.40F,. --- --- -------- 0.30F,. 

40,000 15,000 15,000 

40,000 15,000 22,000 

50, 000 20,000 :?0,000 

50,000 20,000 24,000 

Reglater, December, 1962, No. 84 
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Allo\vable bearing stress on projected area of bolts in beal'ing-type 
connections and on rivets. 

Fp = 1.35F1 

(Bearing stress not restricted in fl'iction-type connections asse1n-
bled with A325 and A35·1, Grade BC, bolts). 

Welds (stress in pounds per square inch throat area). 
Fillet, plug, slot and partial penetration groove welds. 
Fillet, plug, slot and partial penetration gi-oove welds made \Vi th 

A.233 Class E60 series electrodes and fillet \Velds lnade by sub1nerge<l 
a«c welding Grade SA-1-13,600. 

Fillet, plug, slot and partial penetration groove \Velds made \Vith 
A.233 Class E70 series elccttocles and fillet \Velds tnade by submerged 
arc welding Grade SA-2-15,800. 

Complete penetration groove \Velds. 
On complete penetration groove \Velds the allo\vable tension, com~ 

pression, bending, shear and bearing stresses shall be the same as 
those allowed by section (2) in the connected material. 

e. Cast steel and steel forgings. 
1. Tension (on net section) Ft O.GOF 1 

2. Shear (on gross section) F. 0.40F, 
3. Compression-same as provided under section (2) (a) 3. a. 
4. Bending (on extreme fibers) Fb O.GOF7 

5. Bearing-same as provided under section (2) (a) 5. 

f, Wind stresses. (See Wis. Adm. Code section Ind 53.0l) 
(3) COMBINED STRESSES. (a) .4.xial coutpression and bending. l\lem­

bers subject to both axial compression and. bending stresses shall be 
proportioned to meet the rcquil'en1ents of both Formula (6) and 
Formula (7). 

where 

__l,_ + f, 
0.6F, F, 

f, 
F, 

FORMULA (6) 

+ C,n fh L 1.0 

( 1 - ;:.) F, 

FORMULA (7) 

,,:; 1.0 (applicable only at braced points) 

F. c= axial stress that would be permitted if axial stress alone 
existed 

F11 = bending stress that \vould be permitted if bending stress alone 
existed 

F' 149,000,000 
• = (+) . 

(May be increased % in accordance \vith Wis . 
Adm. Code section Ind 63.01) 

1 = actual unbraced length in the plaµe of bending 
r. = radius of gyration about axis of bending 
f. = computed axial stress 
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fb = computed bending stress at the point undel' consideration 
Cm = 0.85. except as follo\VS: 

1. \Vhen ...!!.. L 0.15. (For this case the rne111ber selected shall 
F. meet the li1nitation that 

...!!. + __!.,___ -"' 1. 0 
F. I•\ 

2. For restrained compression n1embers in fran1es braced 
against joint translation but not subject to transverse 
loading between their supports in the plane of loading, Cui 

may be taken as 0.6 plus 0.4 ( )f, ) , where ~11 is the 
l\11 l\11 

ratio of smaller to larger moinents at the ends of the 

critical unbraced length of the men1ber. l\I, is positive 
C.11 . 

when the unbraced length is bent in single curvature and 
negative when it is bent in reverse curvature. 

3. For restrained co1npression inembers in frames braced 
against joint translation in the plane of loading and sub· 
ject to transverse loading bet\veen their supports (joints) 
in the plane of loading, a value of C111 may be determined 
by rational analysis. 

(b) Shear and tension. Rivets and bolts subject to combined shear 
and tension due to force applied to the connected parts, shall be so 
proportioned that the tension stress produced by the force shall not 
exceed the following: 

For A141 rivets --------------------F• = 28,000 - 1.6!. ~ 20,000 
For A195 and A406 rivets ----------F• = 38,000 - 1.6f. ~ 27,000 
For A307 bolts --------------------F• = 20,000 - 1.6f. ~ 14,000 
For A325 bolts in bearing-type 

joints ---------------------------F• = 50,000 - 1.6f. ~ 40,000 
For A354, Grade BC, bolts in 

bearing-type joints ---------------F• = 60,000 - l.6f. ~ 50,000 

\vhere f,,, the shear stress produced by the same force, shall not ex· 
ceed the value for shear given in section (2) 5. (d). 

For bolts used in friction.type joints, the shear stress 
section (2) 5. (d) shall be reduced as follows: 

For A 325 bolts ------------------F. ~ 15,000 ( 1 

For A 354, Grade BC, bolts --------F • ~ 20,000 ( 1 

allowed in 

A_&_) 
T, . 

\Vhere f, is the tensile stress due to applied load and Tb is the proof 
load of the bolt. 

(4) SLENDERNESS RATIOS. (a) Definition. In determining the slender­
ness ratio of an axially loaded compression member, l shall be taken 
".J.S its effective length and r the corresponding radius of gyration. 

ReG"lster, December, 1962, No. 81 
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(b) Sides1vay prevented. The effective length of con1pression 1nc1n­
bers in trusses, and in fran1es where lateral stability is provided by 
diagonal bracing, shear walls, attachment to an adjacent structure 
having adequate lateral stability, or by floor slabs or roof decks 
secured horizontally by \\•alls 01· bracing syste1ns parallel to the plane 
of the f1·ame, shall be taken as the actual unbraced length, unless anal­
ysis shows that a shorter length may be used. 

(c) Sidesway not prevented. The effective length of compression 
1nembers in a frame which depends upon its own Pending stiffness for 
lateral stability, shall be determined by a rational 111ethod and shall 
not be less than the actual unbraced length. 

(d) Maximum ratios. The slenderness ratio of compression merq.bers 
shall not exceed 200. The slenderness ratio of tension members, other 
than rods, preferably should not exceed: 

For main members ------------------------------------------ 240 
For bracing and other secondary memb~rs -------------------- 300 

(5) WIDTH-THICKNESS RATIOS. (a) Projecting elements under coni­
p1·ession. 1. Projecting elements of membet·s subjected to axial com­
pression or compression due to bending shall have ratios of width-to-
thickness not greater than the follO\ving: · 

Single-angle struts; double-angle struts with separators ---- 2,400· 

Struts comprising double angles in contact; angles or plates 
projecting from girders, colun1ns 01· other compression mem-

vF, 

bers; compression flanges of beams; stiffeners on plate girders 3,000 
vF, 

Steins of tees -------------------------------------------- 4,000 
VF, 

2. The \Vidth of plates shall be taken front the fl'ee edge to the first 
l'O\V of rivets, bolts, or welds; the width of legs of angles, channels and 
zees, and of the stems of tees, shall be taken as the full nominal di­
n1ension; the \Vidth of flanges of beams and tees shall be taken as ;~ 
the full nominal \vidth. The thickness of a sloping flange shall be meas­
ured half\vay between a free edge and the corresponding face of the 
\\'eb. 

3. When a projecting clen1ent exceeds the \vidth-to-thickness ratio 
prescribed in the preceding paragraph, but \vould conform to same and 
\Vould satisfy the stress requiren1ents \V_ith a portion of its 'vidth 
considered as removed, the member will be acceptable. 

(b) Compression elentients supported along 2 edges. 1. In compres­
sion members the unsupported width of web, cover or diaphragm 
plates, between the nearest lines of fasteners or welds, or between 
the roots of the flanges in case of rolled sections, shall not exceed 
8,000 times its thickness. 
VF, 

2. When the unsupported \Vidth exceeds this limit, but a portion of 
its \vidth no greater than 8,000 times the thickness would satisfy the 

VF, 
stress requirements, the member will be considered acceptable. 
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3. The unsuppol'ted width of cover plates perfora!ed \\·ith a . .,;uc­

cession of access holes, may excec<l~UliO , but shall not exceed 10,000, 
V(.\ \1-p; 

ti1nes the thickness. The gro:;s \vidth of the plate le.ss the \Vidth of the 
\\"idest access hole shall be assu1ncd available to resist co1nprcssion . 

(6) SI~IPLE AND CONTINUOUS SPANS. (a) Si1nple spans. Bean1s, 
girders and trusses shall ordinarily be designed on the basis of si1nple 
spans \Vhose effective length is equal to the distance bet\veen centers 
of gravity of the members to \vhich they deliver their end reactions. 

( b) End restraint. \Vhen designed on the assumption of full or 
partial end restraint, due to continuous, semi-continuous or cantilever 
action, the beams, girders and tl'usses, as well as the sections of the 
nlembers to which they connect, shall be designed to carry the shears 
and mo1nents so introduced, as 'vell as all othel· forces, \vithout exceed­
ing at any point the unit stresses pt·escribed in section (2) (a); except 
that some non-elastic but self-li1niting deformation of a pal't of the 
connection may be permitted when this is essential to the avoidance 
of overstressing of fasteners. 

(7) DEFLECTIONS. (a) Beams and girders supporting floors and 
roofs shall be proportioned \Vith due regard to the deflection produced 
by the design loads. 

(b) Beams and girders supporting plastered ceilings shall be so 
proportioned that the maximum live load deflection \Vilt not exceed 
11360 of the span. 

(c) The depth of beams and girders supporting flat roofs shall be 

not less than F,. times their span length \vhether designed as 
1,000,000 

simple or continuous spans. 

(8) CONNECTIONS. (a) ftJinirnu.m connections. Connections carrying 
calculated stresses, except for lacing, sag bars, and girts, shall be 
designed to support not less than 6,000 pounds. 

(b) Eccentric connections. Axially stressed members meeting at a 
point shalt have their gravity axes intersect at a point if practicablej 
if not, p1·ovision shall be made for bending stresses due to the eccen­
tricity. 

(c) Placc1nent of iii•ets, bolts aml welds. Except as hereinafter pro­
vitled, the rivet1', bolts or \Velds at the ends of any 111en1ber trans­
mitting axial stress into that member shaH have their centers of 
gravity on the gravity axis of the nlember unless provision is made for 
the effect of the resulting eccentricity. Except in meinbers subject to 
repeated variation in stress, disposition of fillet \velds to balance the 
forces about the neutral axis or axes for end connections of single 
angle, double angle, and similar type members is not required. Eccen­
tricity between the gravity axes of such members and the gauge lines 
for their riveted or bolted end connections may be neglected. 

(d) Unrestrained members. Except as otherwise indicate·d by the 
rlesigner, connections of beams, girders or trusses shall be designed as 
flexible, and may ordinarily be proportioned for the reaction shears 
only. Flexible beam connections shall permit the ends of the beam 
to rotate sufficiently to accommodate its deflection by providing for a 
horizontal displacement of the top flange determined as follows: 
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e _ 0.007d, when the beam is designed for full uniform load and 
for live load deflection not exceeding 1/360 of the span 

r~ L , when the beam is designed for ft.ill uniform load 
3,600,000 . 
producing the unit stress fh at n1id-span 

= 

'vhere 
e = the horizontal displacement of the end of the top flange, in 

the direction of the span, in inches 
fb = the flexural unit stress in the beam at mid-span, in pounds per 

square inch · 
d = the depth of the beam, in inches 
L = the span of the beam, in feet 

(e) Restrained members. Fasteners or \Velds for end connections of 
beams, girders and trusses not conforming to the requirements of sec­
tion (8) (d) shall be designed for the combined effect of end reaction 
shear and tensile or compressive stresses resulting from moment in­
duced by the rigidity of the connection when the member is fully 
loaded. 

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

(b) Alignment. Column bases shall be set level and to correct eleva­
tion with full hep.ring on the masonry. 

(c) Finishing. Column bases shall be finished in accordance v.·ith the 
following requirements: 

1. Rolled steel bearing plates, 2 inches or less in thickness, may be 
used without planing, provided a satisfactory contact bearing is ob­
tained; rolled steel bearing plates over 2 inches but not over 4 inches 
in thickness may be straightened by pressing; or, if presses are not 
-:-uailable, by planing for all bearing surfaces (except as noted undeL' 
r~quirement 3. of this section), to obtain a satisfactory contact hear­
ing; rolled steel bearing plates over 4 inches in thickness shall be 
planed for all bearing surfaces (except as noted under requirement 3. 
of this section). 

2. Column bases other than rolled steel bearing plates shall be 
planed for all bearing surfaces (except as noted under requirement 
3. of this section). 

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

(10) SHOP PAINTING. (a) Gene1·al requirements, Unless otherwise 
specified, steelwork which will be concealed by interior building finish 
need not be painted; steehvork to be encased in concrete shall not be 
painted. Unless specifically exempted, all other steelwork shall be given 
one coat of shop paint, applied thoroughly and evenly to dry surfaces 
\\•hich have been cleaned in accordance \\•ith the following paragraph, 
by brush, spray, roller coating, flow coating, or dipping, at the elec­
tion of the fabricator. 

(b) Cleaning. After inspection and approval and before lea\·ing the 
shop, ait steelwork specified to be painted shall be cleaned by hand­
wire brushing, or by other methods elected by the fabricator, of loose 
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mill scale, loose rust, ,veld slag or flux deposit, dirt and othel' foreign 
inatter. Oil anJ grease deposit:; shall be rcinoved by solvent, Steeh\·ork 
specified to have no shop paint, after fabrication, shall be cleaned of 
oil or grease -by solvent cleaners and shall be cleaned of dirt and othe1· 
foreign material by thorough s\veeping \Vith a fiber brush. 

(c) Protection for short period of exposure. The shop coat of paint 
is intended to protect the steel for only a short period of exposure, 
even if it is a primer for subsequent painting to be. performed in the 
field by others. 

(d} In~cessible surfaces. Surfaces inacces.sible after assembly shall 
be treated in accordance with section (10) (a) before assembly. 

(e) Cont.act surfaces. Contact surfaces shall be cleaned in accol'd­
ance with section (10) (a) before assembly but shall not be painted. 

(f) Finished surfaces. !tlachine finished surfaces shall be protecte<l 
against corrosion by a rust-inhibiting coating that can be easily re­
moved prior to erection or \Vhich has characteristics that n1ake ren\oval 
unnecessary prior to erection. 

(g) Surfaces adjacent to fielcl ivelcls. Unless other.vise provided, 
surfaces within 2 inches of any field weld location shall be free of 
1naterials that would prevent proper \velding or produce objectionable 
fumes while \Velding is being done. 

(11) ERECTION. (a) Bracing. The frame of steel skeleton buildings 
shall be carried up true and plumb, and tcmporal'y bracing shall be 
introduced whenever necessary to take care of all loads to \Vhich the 
structure may be subjected, including equipment and the operation 
of same, Such bracing shall be left in place as long as n1ay be re­
quired for safety. 

(b) Carrying. Wherever piles of n1atel'ial, erection equipment or 
other loads are carried during erection, proper provision shall be made 
to take care of stresses resulting from such loads. 

(c) Adequacy of temporary connections., As erection progresses, thE:: 
'vork shall be securely bolted, or \velded, to take care of all dead load, 
\\'ind and erection stresses. 

(d) Alignment. No riveting, permanent bolting or \\•elding shall be 
rlone until as much of the structure as \Vill be stiffened thereby has 
been properly aligned. 

(e) Field welding. Any shop paint on surfaces adjacent to joints 
to be field welded shall be \Vire brushed to reduce the paint film to a 
minimum. 

(f) Fiekl painting. Responsibility for touch-up painting and clean­
ing, as well as for general painting shall be allocated in accordance 
\Vith accepted local practices and this allocation shall be set fo1"th 
explicitly ~n the contract. 

(12) l'r.ASTIC DESIGN AND FABRICATION. (a) The design, fabrication 
ancl erection of structural steel for buildings and structures by the 
plastic design method shall conform \vith recognized good engineer­
ing practice as approved by the industrial con1mission. 

Note: It will bE> the policy or the Industrial commission to accept methods 
ot plastic design which contorm with the rules tor plastic design nnd tabrica~ 
lion ot structural steel Issued by the American Institute ot Steel Constructlon. 
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(13) WELDS. (a) Type of welds. Butt, fillet, plug or slot welds, or 
a con1bination of these types, inay be used in making joints antl join­
ing component parts. 

(b) Qualification of weld details. The details of all joints (includ­
ing for butt welds, the groove forn1, root face, root spacing, etc.) to 
be employed under this rule without qualification shall comply with 
all of the requirements for joints \Vhich are accepted \Vithout qualifi­
cation test by the industrial commission, No, joint form not included 
in the foregoing shall be employed until it shall have been qualified 
to the satisfaction of the industrial commission. 

Note: It wilt be the policy or the Industrial commission to approve or weld 
details, pror.essea and methods contormlng to the requirements of the standard 
code tor arc and gas \VeldJng in building construction ot the American Weld­
ing Society. 

(c) Operator qualifications. All welding shall be done by skilled 
'vorkmen who shall give s&tisfactory proof of their skill and ability 
'vith process to be used on the proposed 'vork. 

(d) Qualifications and inspection re<juirements for 1velding opera­
tions and operators. 1. The state building code provides that the indus­
trial commission shall determine necessary data, tests and other evi­
dence required to prove the merits of materials, methods of construc­
tion and devices used in the construction, alteration and equipment 
of buildings or structures, and further, in connection with welding, 
requires such work to be done by skilled 'velders who must give satis­
factory proof of their skill and ability. 

2. In conformance with these provisions, the follo,ving regulations 
are adopted and promulgated to apply to all welding operations on 
buildings and structures coming within the scope of the state build­
ing code. 

3. All welding operators employed as such in executive work covered 
by the Wisconsin state building code shall be previously qualified by 
tests as prescribed herein. These qualification tests shall be performed 
under the supervision of an approved testing laboratory or commercial 
testing engineer 'vho 'vill certify to the industrial commission that the 
operator has passed the prescribed qualification tests. 

4. The industrial con1mission shall issue, to any operator '\·ho has 
successfully passed the prescribed qualification tests, a certificate 
bearing the operator's name, address and signature, and the record of 
the extent of his successful qualification testing-. This ccrtifi<"ate shall 
re1nain in force fo1· one year p1·ovidcd the opcl'ator is engaged in \veld. 
ing without an interruption of n1ore than 3 consecutive months' dura· 
tion, in \Vhich latter case the certificate shall automatically become 
void. The rene\val of a certificate shall be granted only upon success· 
ful completion of ne'v qualification tests. 

5. The procedure for qualification of welding operators shall consist 
essentially of tests for the making of both groove and fillet welds in 4 
positions each. One test is required for each position for fillet 'velds, 
and for groove welds one test for each position in material up to and 
including %. inch thick shall be made in material % inch thick, except 
that if the construction involves welding of material over % inch 
thick, one test weld shall be made for each position in material of the 
ntaximum thickness to he used, but need not exceed one inch in thick­
ness, if a test weld is made in the maximum or one inch thickness, no 
test ""eld is necessary in the % inch thickness. 
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G . ..\_Jl \Vel<ling shall be subject to exa1nination by a con1petcnt in­
spector approved by the industrial conuni.:;sion, \vho shall certify to 
the industrial conunission that all \Veldiug has been completed in ac­
col'dance \vith the appro\·ed plan.:; and specifications and \vith the 
provisions of the \Visconsin state building code. 

~vote: The methotls and procedures or such Inspection shall be in accord­
ance with the provisions ot section 5 ot the Code tor Arc and Uas \Veldlng 
in Ilullding Construction, late::it edition, as published by the An1erlcan \Veld­
ing Society, 

7. The form SB-13A "Certificate of Competency-WELDER" is 
issued pursuant to Wis. Adm. Code Ind 53.24 (13) (c). 

,.vote: Section Ind 53.24 Is based on the Anlerican Institute ot Steel Specln­
catlon dated November 30, 1961. For n1embers and connections subject to 
repeated variation ot stress, plate girders, composite construction, (abrlcatlon, 
shop practice, and plastlc design, see A.I.S.C. Specification. 

(14) LIGHT GAUGE STEEL STRUCTURAL l\.tE:'llllERS. (a) Scope. The rc­
quiren1ents of this section shall apply to the design of structural 
metnbers formed of sheet or strip steel less than 3/16 inch thick and 
used for load carrying purposes in buildings and structures \vithin the 
scope of this code. All such structural members shall be capable of 
supporting all required loads \Vithout exceeding the allo\vable unit 
stresses specified in this section and. shall be designed in accordance 
'vith recognized enginePring practice. 

(b) l'J.faterial. 1. All steel used in the construction of buildings and· 
structures shall be fabricated from materials of Uniform quality and 
free from defects that would impair the strength or stability of the 
structure • 

~vote: It 'vlll be the policy ot the industrial commission to approve, subject 
to the provisions of this section, steel that conforms to the tollowlng etandard 
spcc:fl.cations ot the American Society tor Testing ~Iaterlals: 

a. Flat-rolled carbon steel sheets ot structural quality. 
Designatlcn A245 

b. Hot rolled carbnn strip ot structural quality. 
Designation A303 

C'. Hlgh-etrengt!, low·alloy cold rolled steel sheets and strip. 
Deslgnatlc•n A374 

d. High-strength low·alloy hot rolled steel sheets and strip, 
Designation A375 

2. Steel of higher strength than is covered by the aboYe 1nentioned 
specifications may be used at the unit stresses herein specified for 
"other grades" of steel provided the design is based upon the minimum 
properties of those grades of steel as guaranteed by the manufacturer. 
\Vhen requested by the industrial con1mission, the manufacturer shall 
furnish certified data sho,ving the properties of such grades of steel. 

(c) Basic design stress. Allo1vable working stresses. 1. Tension on 
the net section of tension members, and tension and compression fb 
on extreme fiber of flexural members shall not exceed the values spec­
ified in the following table, except as otherwise provided in this 
section: 

Grade of Steel 

~~~~~~~~~~~~~-! 

c _____ --. --- -·-- -- . --- --- -- . ·----·-· -· -.. ---· 
B ••• _ ..••. -- • - . - -· •. -- - .• -- . - -- -- - -· - - •.•.• --
/\ ______ ·-. -.... --- ---- --- - - - -- - -- ---- -. -- -·-
Other Gradee.---------·---· -----------------

Minimum Yield 
Point 

Pounds per Sq. In. 

Allowahlf> Working 
Stress 

Pound$ per Sq. In. 

33,000 20,000 
30,000 lR,000 
25,0110 15,000 

Minimum Yield Point Divided by 1.65 
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2. Compression on unstiffened elements. Compression f., in pounds 
per square inch on flat unstiffened ele1nents shall not exceed the values 
in accordance with the following formula: 

a. For ~ not greater than 10, f., = fb except that when fb exceeds 
t 

30,000 psi, the maximum ....Y!..- ratio for \Vhich f., may be taken equal 
t 

to f, shall not exceed SOO,OOO 
f, 

b. For ~ greater than 10 but not greater than 25 f, = (1.667 
t 

f, - 8640) - (1/15) (f. -12950) ~ 
t 

For steels with a yield point in excess of 50,000 psi, the value 
of fb to be used in the determination of f. \Vhen ....::!!__ exceeds 

10 shall be 30,000 psi. 

c. For ~ from 25 to 60 
t 

For angle struts f. 8,090,000 

(+)' 
For all other sections f, = 20,000 - 282 { 7 ) 

t . 

In the above formula ...Y!_ =ratio of flat width to thickness of an 
t 

element. 

3. Allowable \Veb shear. a. The n1axin1um average \veb shear stress, 
v, in pounds per square inch on the gross area of a flat web shall not 
exceed the values in accordance \vith the follo\ving formula: 

v= 64,000,000 with a maximum of 2/3 fb. 

(+)' 
In the above formula 
t = web thickness 
h =clear distance bet\veen flanges 
fb =allowable working stress as specified in (c). 
b. Where the web consists of 2 or more sheets, each sheet shall be 

considered as a separate member carrying its share of the shear. 
c. Maximum slenderness ratio. 

1. The maximum allowable ratio __.!!__ of unsupported length L to 
r 

radius of gyration r, of compression members shall not exceed 200. 
Hl11to171 1-2-56: er. (9) (d) 'l. Register October, 1957, No. 22 ett, 

11-1-57: er. (15), Register, September, 1959, No, 45, ett. 10-1-59: am. Reg~ 
later, December, 1962, No. 84, ett. 1-1-62. 

Ind 53.25 Steel joist construction, (1) DEFINITION. Steel joist con~ 
struction shall consist of decks or top slabs defined in \Vis. Adm. 
Code subsection Ind 53.25 (7), supported by separate steel membe1·s 
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referred to as steel joists. Any steel me1nber suitable for supporting 
floors and roofs bet\veen 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, riveted or v..·elded together, or by ex­
panding. 

(2) LI1.11T OF SPAN AND SPACING. The clear span of steel joist shall 
not exceed 24 times the depth of the steel portion of the steel joist. 

(a) The spacing of steel joist for floors shall not exceed the safe 
span for the top slab or flooring. \Vhere the joist spacing for floors 
exceeds 24 inches on centers, the bridging shall be adequate to distrib­
ute concentrated loads between joist. The spacing of steel joist for 
roofs shall not exceed the safe span of the top slab or roof deck. 

(b) Where these spans or spacings are exceeded, the requirements 
for steel joist construction shall not apply, hut the steel members shall 
be designed in accordance with the requiren1ents of Wis. Adm. CodC 
section Ind 53.24. 

(3) l\fATERtALS. All steel joist used in the construction of buildings 
and structures shall be fabricated from materials of unifor1n quality 
and free from defects that would impair the strength or stability of 
the structure. The steel used shall conform to the following specifi­
cations: 
Structural steel for bridges and buildings; Designation A-7; A-Iini­

mum yield point, 33,000 
Structural steel: Designation A-36; l\Iinimum yield point, 36,000 
Flat rolled carbon steel sheets of structural quality: Designation A-

245; ~finimum yield point, 33,000 
Hot rolled carbon steel strip of structural quality: Designation A-

303; l\finimum yield point, 33,000 
High strength lo'v nlloy manganese, Vnna(lium steel; Designation A~ 

441; ~finimum yield point, 42,000-50,000 
High s:trength structural steel: Designation .A-440; ~Unimum yield 

point, 42,000-50,000 

(a) All steel joist shall receive one coat of asphalt base paint or an 
equivalent protective covering before leaving the fabricating shop. 

(4) DESIGN OF STEEL JOIST. An open \\'eb steel joist shall be built up 
of bars or other sections, or one fabricated by expanding a rolled sec­
tion shall be designed as a truss. The compressive stress in chord 
members and diagnonals of the joist shall not exceed those given in 
\Vis. Adm. Code section Ind 53.24 for main members. The tensi1e stress 
shall not exceed 0.60 of the yield point of the grade of steel used in 
any member. The minimum shear to be used in designing the \veh 
members shall not be less than 20% of the rated end reaction at mid­
span and shall be increased lineally to 30% of the rated end reaction 
at a distance 0.35 from the end supports. 

(a) l\ solid 'veb steel joist shall be designed as a beam in accord­
ance with the requirements of Wis. Adm. Code section Ind 53.24. 

(b) In the completed structure, the top chord of open \Veb steel joist 
or the top flanges of solid 'vcb steel joist may be considered as being 
stayed laterally when U;ie deck or top slab over the steel joist com­
plies with the provisions of Wis. Adm. Code subsection Ind 53.25 (7). 
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(c) A.II joints and connections of an open web steel joist shall be 
capable of 'vithstanding a load at least 3 tiines the designed load 
and shall be sufficiently rugged to resist the stresses incident to trans­
portation and erection \Vhen handled in a reasonable mannel'. 

(d) All elements of an open \vcb joist shall have their lines of cen­
ter of gravity n1eet at a point if practicable; if not, .::;tresses arising 
from eccentricity shall be included \Vith other st1·esses in designing 
these elements. ' 

(e) Ends of steel joist shall be designed to resist the bending' pro­
duced by the eccentricity of the reaction at the support. 

(5) ERECTION, The ends of steel joist shall extend a distance of at 
least 4 inches on to masonry or reinforced concrete supports and at 
least 2~2 inches on steel supports. In floor construction every third 
steel joist and in roof construction every steel joist supported on con­
crete or masonry supports shall be anchored thereto with an anchor 
equivalent to a % inch round bar. All steel joist supported on steel 
beams shall be secured thereto by welding or with an anchor made 
of not Jess than 3/16 inch bar fastened over the flanges of the sup­
porting beams. 

(a) The ends of long span steel joist shall extend a distance of not 
less than 6 inches on masonry or reinforced concrete supports and 
at least 4 inches on steel supports. 

(b) During the construction period, care shall be exercised to pre­
vent excessive concentrated or moving loads. The construction con­
tractor shall provide for adequate distribution of such loads so that the 
carrying capacity of any steel joist is not exceeded during that pe­
riod. When erected and bridged, the total concentrated load on any 
one steel joist shall not f'Xceed 800 pounds and in the case of open 
'veb steel joist, such concentrated load shall not be imposed bet,veen 
panel points. 

(6) BRIDGING. As soon as steel joist arc erected, bridging shall be 
installed between the joist before the application of construction loads, 
This bl'irlging shall be adequate to support the top chords or flanges 
against lat01·al move1nent during the construction period anrl shall hold 
the steel joist in a vertical plane passing through the bearings. 

(a) Horizontal bridging shall consist of two continuous horizontal 
steel members, one of \Vhich is attached to the top chord and the other 
attached to the botto1n chord. Attach1ncnt to the joist shall he 1nade 
by 'velding or by n1echanical means, and the attachments shall be cap­
able of resisting a horizontal force of not less than 500 pounds. 

The l'atio of unbracC'd length to the least radius of gyration ( ; ) 

of the bridging member shall not exceed 300. Where a round bar is 
used for bridging the diameter shall be at least 1,~ inch. 

(b) Diagonal cross bridging may be used for joist spacing up to 30 
inches. The ratio of unbraced length to the least radius of gyration 

( ; ) shall not exceed 200. Connections to the top and bottom chords 

of the joist shall be made by positive mechanical means or by welding. 
(c) In roof construction, \\·here the slope is perpendicular to the 

longitudinal axis of the joist, sag rods may be used in lieu of bridg­
ing, The rods shall not be less than 1h inch in diameter and the num­
ber of lines shall be the same as specified for bridging. 
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(d) In no case shall the spacing of bridging be greater than spe­
cified in the following table: 

Clear Span Number of Lines of Bridging 
Up to 14 feet -------------One row near center. 
14 to 21 feet -------------T\vo ro\vs placed at 1/3 point of span. 
21 to 32 feet -------------Three rows placed at Ii point of span. 
32 to 40 feet -------------Four rows placed at 1/5 point of span. 
40 to 48 feet -------------Five l'O\VS placed at 1/6 point of span. 

{e) Bridging for long span joist shall consist of cross bracing \vith 
an ~ ratio of not more than 200. The maximum spacing of lines 

r 
of bridging for long span joist shall not exceed the following: 

Joist Depth in Inches Maximum Spacing of Lines of Bridging 
18 to 24 inches, inclusive -------------------- 10 feet 
Over 24 to 36 inches, inclusive ---------------- 12 feet 
Over 36 inches ------------------------------ 16 feet 

(7) DECKS AND TOP SLABS. Decks or top slabs over steel joist may 
be of concrete or gypsum poured on metal lath centering attached to 
the top chords or flanges of steel joist as required elsewhere in this 
section or on removable centering provided the top chords or flanges 
of the steel joist are properly stayed by the concrete or gypsum slab. 
Other equally suitable permanent centering may be used, provided it 
is substantially attached to the top chords or flanges as required else­
where in this section and provided these attachments (or the center­
ing itself) are securely anchored into the concrete or gypsum slab. 
Precast concrete or precast gypsum slabs when securely attached to 
the top chords or flanges and anchored thereto and brought to a firm 
bearing, wood decks as stipulated below, and corrugated or other steel 
roof decks securely anchored to the top chords or flanges may be used 
over steel joist. Any attachment or pair of attachments \Vhen applied 
shall be capable of staying the top chord or flange laterally in both 
directions and in the case of open web steel joist, shall be spaced not 
farther apart then the panel point spacing. Decks or top slabs over 
steel joist shall not be assumed to carry any part of the compression 
stress in the steel joist. 

(a) Flat wood decks of single thickness of one inch nominal mate­
rial 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 joist. 

(b) Poured structural slabs of concrete, gypsum or other similar 
material shall not be less than 2 inches thick. They shall be poured 
upon '!Ii inch ribbed metal lath weighing not less than 4 pounds per 
square yard for spans not exceeding 24 inches and upon % inch rib 
lath weighing not less than 4.5 pounds per square yard for spans 
not exceeding 30 inches. Other material equally suitable as a form 
or centering for casting concrete or gypsum slabs may be used in 
place of rib lath. Rib lath or other centering which remains in place 
!hall be 11111>.tantially attached to the top chord or flange of each steel 

~-ioist-at Intervals. of not. ovei- 8 inchea. Such slabs shall be reinforced 
with mom or rodll, In addition to the rib lath, except that when slabs 
are to be covered with a wood strip top floor, the rib lath or centering 
may, if adequate, serve also as the reinforcement. 
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(e) Any material used as centering for the top slab shall be in­
stalled so as not to exert an undue lateral pull on the top chords or 
flanges of the steel joist. 

HlatorTt 1-2-66; r. e.nd recr., Register, September, 1959, No. 45, et!. 
10-1-69; &m. Register, December, 1962, No. 84, err. 1-1-63, 

Ind 53.26 Wrought iron. (1) The requirements for design, fabrica­
tion and erection of steel for buildings and structures under Wis. 
Adm. Code section Ind 53.24 shall apply to wrought iron, except that 
the following stresses in pounds per square inch shall not be exceeded: 

(a) Tension on net section ---------------------------- 12,000 
(b) Compression, on short lengths or where lateral deflec-

tion is prevented -------------------------------- 10,000 
on gross section of columns 

L 
12,000 - 60 -,-

in which L = length in inches 
r = radius of gyration in inches 

( c) Bending. On extreme fibers ii lateral deflection is pre-
vented ------------------------------------------ 12,000 

(2) Wrought iron shall conform to the Standard Specifications for 
Refined Wrought Iron Plates, Serial Designation A42-18. 

Ind 53.27 Cast iron. (1) The following unit stresses in pounds per 
square inch shall not be exceeded in cast iron: 

(a) Tension on net section ----------------------------- 0 
(b) Compression, on short lengths or where lateral deflec-

tion is prevented -------------------------------- 10,000 
on gross section of columns 

L 
10,000 - 407 

in which L = length in inches 
r = radius of gyration in inches 

(c) Tension in the extreme fiber if lateral deflection is pre-
vented --~--------------------------------------- 3,000 

(2) The material and worlananship of cast iron members shall be 
equal in all reapecta to that described in the American Society for 
Testing Materials Specifications for Gray-Iron Castings, Serial Des­
ignation A48-29. 

(3) ·All columns resting on, or supporting, other columns shall have 
their ends machine faced to a plane surface perpendicular to the axis. 

Ind 53.28 Wood construction. (1) Quality of material. The quality 
and design of all wood used in the construction of all buildings and 
structures or parts thereof, shall conform to the minimum standards 
under this section. 

(a) All membara shall be so framed, anchored, tied and braced 
14ca•hw illl to """1op the maximum ltrength and rigidity necessary 

-----lllllwllMl•a.· .,...,...,...wflNltt!My aie uHd. No 111<111tffr shall be stressed 
in exceso of the strength of its detail• and connections. 
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(b) All \Vood structural members shall be of sufficient quality, size 
and strength, as to carry their imposed loads safely and \vithout ex­
ceeding the allowable \Vorking stresses as specified in. this section. 

(c) The requirements stated are a minin1un1 standard and apply 
primarily to conventional types of construction. 

( d) The substitution of materials other than those called for in the 
code \Vill be permitted \Vhen sho\vn by au approved authority to be 
equal to or better than those specified. 

(e) Workmanship in fabrication, preparation, installation, joining 
of \Vood me1nbers and the connccto1·s and 1ncchanical devices for the 
fastening thereof, shall conform throughout to good engineering 
practice. 

(f) \Vhere wood is used in parts of a building oi· structure habitu­
ally exposed to moisture, ample ventilation or sufficient preservative 
treatment, or both, shall be provided. 

(2) Allowable working stresses. In the design of \Vood structural 
members and the construction of structures of \Yood, the follo\ving 
unit stresses in pounds per square inch shall not be exceeded. 

(a) Stresses that exceed those given in the following table for the 
lowest grade of any species shall be used only when the higher grade 
of that species is identified by the grade mark or a certificate of 
inspection issued by a recognized lumber grading or inspection agency • 

• 
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(2) Where permitted under Wis. A.din. Code section Ind 5/'i.OG, 
standard fire escapes may be used for nbt to exceed one-third of the 
above total \Vidths. 

(3) The capacity of a school building shall be established by the 
actual number of fixed seats in roo1ns \Vhere such are used or Ly the 
nun1Ue1· of persons \Vhich n1ay be accon1modatcd. (See \Vis, Adn1. Code 
section Ind 56.11.) The capacity of a library, museum, or art gallery 
shall be established on the basis of 100 square feet of total floor area 
of the building, exclusive of stait'ways and elevators, to each per.son, 
except that for library reading roo1ns this area shall be reduced to 20 
square feet per person for the space so occupied. 

Ind 56.08 Exit doors. Exit doors shall comply with the require-
111ents of \Vis. Adm. Code section ln<l 51.15, except that in elen1entary 
schools the 'vidth n1ay he reduced to 3 feet. The aggregate 'vidth of 
exit doors shall be as required in 'ri.s. Achn. Code section Ind 56.07. 
No single door or leaf of a double door :;hall be n1ore than 42 inches 
\Vi de, 

Ind 56.09 Passageways. ( 1) Corridors and passage\vays shall be 
so designed as to prevent congestion and confusion and shall be 
provided with windows and artificial light so as to maintain a light 
intensity throughout of not less than 2~5 foot candles at the floor line 
'vhenever the building is occupied. 

(2) The minimum unobstructed \Vidth of corridors and passage~ 
\vays which are used by the public or by the occupants generally, 
shall be determined in the same manner as specified for stairways in 
\Vis. Adm. Code section Ind 56.07, but in no case shall this \vidth be 
less than 4 feet, Corridors and passageways serving as a means of 
egress shall be at least equal in combined \\•idth to the required 'vidth 
of the stair\vays or passage,vays leading to them. 

Ind 56.10 Accesa 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. 'Vhere a scuttle opening is pro8 

vided, the opening shall be not less than 20 x 30 inches, with a 
permanent enclosure for a stainvay or ladder leading thereto. 

Ind 56.11 Floor space and ceiling height. (1) All class and recita· 
tion rooms shall have a minimum floor space of 23 square feet per 
person. Rooms used only for study purposes shall have a minimum 
floor space of 15 square feet per person. 

(2) Iri colleges or universities, classrooms seated \vith tablet arm 
chairs or seats without desks shall have a minimum floor space of 
10 square feet per person. 

(3) All rooms used for educational purposes shall not be less than 
9 feet high in the clear except that school buildings which have a slop· 
ing ceiling may have a cei1ing height of not less than 8 feet on the 
low side of the classroom provi<led the average ceiling height is not 
less than 9 feet in the clear. Beams, girders, or other structural mem· 
hers spaced not less than 4 feet on centers which support the ceil· 
ing construction shall not be less than 7 feet 6 inches above the floor. 
Toilet rooms, service rooms, store rooms and similar spaces shall 
not be less than 7 feet 6 inches in the clear. 

Hlstory1 1-2-56; am. (3). Register, September, 1959, No. 45, ett. 10-1-69; 
am. Register, J11nua1y, 1961, etr. 2-1-61 • 

Ind 56.12 Basement rooms. (1) Where classrooms in school buildings 
have floors more than 2 feet below the adjoining grade, such rooms 
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shall comply \Vith the following conditions in addition to the require­
ments of Wis. Adm. Code section Ind 56.U and the school lighting 
code. 

(a) All walls and floors which are in contact \Vith the soil shall be 
moisture-proof and insulated. 

llh1tor71 1-2-5G: e.m. Register, Decetnber, 1962, No. 84, etr. J.-1-63, 
Ind 56.13 Assembly rooms. A room \Vhich seats, or which can accom­

modate, 100 or more persons shall conform to the requirements of 
chapter Ind 55 (Theaters and Assembly Halls) of this code except 
that the minimum width of any exit door.vay used exclusively by ele­
mentary school children may be 3 feet; but in any case the aggregate 
width of such doorways shall be in accordance with Wis. Adm. Code 
chapter Ind 55. 

Ind 56.1• Seats, desks and aisles, (1) 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 togethe,r 
in groups ot 4 or more, or in groups of 2 seats and 2 desks. Except 
that this requirement shall not apply to desks and chairs used by 
teachers, or to chairs, tables and equipment used in kindergarten 
rooms. 

(2) Clau, recitation and study rooms shall have aisles along all 
waUa. 

(3) In elementary school rooms, the intermediate aisles shall be 
not less than 18 inches and the wall aisles not less than 30 inches in 
width. 

(4) In high school rooms, and in all other class, recitation and 
study rooms, the intermediate aisles shall be not less than 20 inches 
and wall aisles not less than 30 inches in width. 

(5) Where rooms are used for assembly purposes, seats and aisles 
shall conform to the requirements of Wis. Adm. Code sections Ind 
55.13-Ind 55.17. 

Ind 56.15 Heating plants. ( 1) In every building more than one 
story in height, all heating plants and fuel rooms shall be enclosed 
\vith not less than 4-hour fire-resistive construction as specified in 
Wis. Adm. Code sections Ind 51.05 and Ind 51.06. All openings shall 
be protected with self-closing fire-1·esistive doors as specified in Wis. 
Adm. Code section Ind 51.09. 

(2) In one story buildings all heating plants and fuel rooms shall 
be enclosed with not less than 2-hour fire-resistive construction as 
specified in Wis. Adm. Code sections Ind 51.05 and Ind 51.06, 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 Wis, Adm. Code sec· 
tion Ind 51.09, 

Ind 56.16 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. 

(b) One water-closet for every 60 males or fraction and one uri­
nal for every 30 males or fraction. 

( c) In junior high and elementary schools, one \Vater-closet for 
every 25 females or fraction, one \vater-closet for every 50 males or 
fraction and one urinal for every 2fi males or fraction. 

(2) DRINKING WATER. One drinking fountain shall be installed 
in each story and basement, for each 6000 square feet of classroom 
Heglster, December, 1962, No. 8-i 
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(b) In garages or service stations which are heated by a suspended 
furnace located in a utility room or storage room, the enclosing walls, 
floor and ceiling shall be of 2-hour fire-resistive construction unless 
one side of the room is left open. 

( 4) FLOOR PITS. There shall be no pits or other depressions in the 
floor of any garage area, except that this requirement shall not apply 
to the shallow depressions formed to secure floor drainage, nor to catch 
basins installed in compliance with the provisions of the plumbing 
code issued by the state board of health nor to floor openings for 
access to regular basements. 

(a) This will permit service openings in the floors of garages or 
service stations provided that the area below can be classed as regu­
lar basements and are ventilated in accordance with the requirements 
of the heating, ventilation and air conditioning code. 

Hlato171 1-2-56; r. and recr. (2) (c), Register, September, 1969, No .. 
45, etr. ·10-1-59; am. Register, January, 1961, No. 61, etr. 2-1-61. 

Ind 57.51 Filling stations; buildings and structures. (1) DEFINI­
TIONS. (a) By filling station is ineant one 01· 1nore pun1ps, tanks, and 
other pieces of equipment used in the stol·age and dispensing of liquid 
fuels and arranged for the sale of such liquid fuels to the public. 

(b) By dispcniing area is n1cant any area within 15 feet of any 
pump or other dispensing equipment. 

(c) By basement or 011en space under a floor or dispensing area 
is meant any space that does not have an outlet at its lo\vest level, 
at or above grade. 

(2) CONSTRUCTION. (a) All buildings having a service space of 
more than 500 square feet in area, designed to accon1modate motor 
driven vehicles, and all other buildings erected \vithin 15 feet of the 
dispensing equipment shall be of ordinary construction as specified 
in section Ind 51.02, or better, except where canopies are provided 
over the dispenSing equipn1ent1 such canopies shall be of incombustible 
construction throughout. 

1. Pumps or other dispensing equipn1ent se1·ving liquid fuel to the 
public which are located \Vithin or under any occupied part of any 
building or structure shaU be installed in compliance \vith the provi­
sions of the flammable liquids code. 

(b) Buildings not more than one story in height and not exceeding 
500 square feet in area may be of frame construction if located at 
least 15 feet from dispensing equiptnent and 10 feet from the boun­
dary lines between premises and from other buildings on the same 
pren1ises. 

(c) Buildings tnore than 500 square feet in area used as office 
buildings exclusively, or in connection with other non-hazardous oc­
cupancies may be of frame construction if not more than one story 
in height and located at least 30 feet fron1 boundary lines between 
premises, from other buildings on the sa1ne premises and from the 
dispensing equipment. 

(d) All walls, or parts of \\'alls, in buildings under (a) \Vhich are 
nearer than 5 feet to a boundary line bet\veen premises or to any 
other building shall be unpierced; all \Valls, or parts of \Valls nearer 
than 10 feet, but not nearer than 5 feet, to a boundary line between 
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pre1nises or to any other building shall have all openings therein 
protected by 1neans of fire-resistive doors and windows as specified 
in sections Ind 51.09 and Ind 51.10. · 

(e) The main floor level of any building erected \Vithin 15 feet of 
cquipn1ent used to dispense liquid fuel shall not be below the level 
of the drive\vay or grade at such equipn1ent. 

(f) There shall be no basement or other open space under the 
floor of the dispensing area outside of the building. There shalt be 
no basement or other open space under the floor of any filling sta· 
ti on building, unless: 

1. The main floor level is at least 6 inches above the drive\vay or 
grade at the dispensing equipment, and 

2. There is no outside door, window or other wall opening to such 
under floor space, except fuel chutes or other similar vertical open­
ings having a tight-fitting cover, \Vith the bottom Of such opening 
at least 6 inches above the drive\vay or grade at the dispensing 
equip1nent. 

3, The floor and enclosure of the ui:ider floor space is of 4-hour fire-
resistive construction as specified in sections Ind 51.05 and Ind 51.06. 

4. The under floor space is effectively vented by gravity means. 
Note: For requlrementa applying to floor pits, see eectlon Ind 67.50. 
J11Jjtorr1 1-2-56; am. (2) (&); er. (2) (a) 1., Register, September, 

1959, No, 45, etr. l&-1-59. • 

Ind 57.52 Automobile tire or battery shops. (1) Any building, or 
part of a building, in which tires are repaired or fitted to vehicles 
shall be constructed, equipped and maintained as a garage under 
section Ind 67.60. 

(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 section Ind 
57.50. 

Ind 57.53 ,\utomobile parking decks. (1) DEFINITION, For the pur­
pose of this code, a parking deck is an unenclosed or partially enclosed 
structure used for the parking or storage of self-propelled vehicles, 
'vhich are driven into the structure and are parked under their o,vn 
po,\•er with no facilities for the repairing of such vehicles. 

(~) CO:SSTRUCTION REQVIREl\fENTS. (a) Parking decks rnay be 
erc>cted 'vithout enclosing 'valls except that unpierced enclosing ,.,·alls 
of not less than 2-hour fire-resistive construction, as specified in Wis. 
Adm. Code section Ind 51.05, shall be provided on all sides which are 
located less then 10 feet from the boundary line bet,veen premises or 
from any other building. 

(b) Parking decks of 4-hour fire-resistive construction shall not be 
lin1ited in height or in floor area. 

(c) Parking decks having floor and suppor_ting members of 2-hour 
fire-resistive construction or better shall not exceed 75 feet in height 
or 40,000 square feet in area. This area may be increased to 50,000 
squal'e feet where the structure faces 2 streets and to 60,000 square 
fePt where the structure faces 3 or more streets. 

(d) Parking decks of unprotected incombustible construction shall 
not exceed 50 feet in height or 20,000 square feet in area. This area 
may he increased to 25,000 square feet where the structure faces 2 
streets and to 30,000 square feet where it faces 3 or more streets. 
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(e) A continuous \Vheel guard not less than 10 inches in height shall 
be p1"0vided on all sides of the structure on all floors. 

(f) A guard rail not less than 3 fCet 6 inches in height and having 
an intermediate rail at mid-height and a toeboard at least 6 inches 
high at the base, or the equivalent, shall be provided on all open sides 
of the structure on each floor. 

(g) All parking decks and parts thereof shall be designed and con· 
structed to suppol't the follo\ving minimum superimposed live loads 
in pounds per square foot of horizontal area, in addition to the dead 
load: 

Passenger Cars Only Pounds Per Square Foot 

Top ftoor ---------------------------------------- 80 
First floor --------------------------------------- 80 
Intermediate floors -------------------------------- 50 
Ramps ------------------------------------------- 80 

Busses ·and Trucks 
All floor and ramp areas ________________ s,ooo pound axle load 

in any possible position 
01· 80 pounds per square 
f-oot, whichever produces 
the greater stress. 

lllMtor"T1 Cr. Register, June, 1956, No. 6, ett. 7-1-56: er. (2) (g), Regtater, 
August, 1957, :.Co. 20, etr. 9-1-57: nm. Heglster, December, 1962, No, 84, 
ett. 1-1-63. 
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