INDUSTRIAL COMMISSION 1

Chapter Ind 50

SCOPE OF BUILDING CODE

Ind 50.001 Application Ind 50,10 Approval of plans s
Ind 50.01 Alterationa s&%iﬁca{lgnsp nd
Ind 50.02 Change of uge Ind 50.11 Evidence of approval
Ind 50.03 Exemption from code Ind 50.12 Approval of matertals,
requirements methods and devices

Ind 60.04 Local regulationa

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 the
industrial commission,

Ind 50.01 Alterations. This code shall apply to all alterations in
any building or structure which 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,

History:s 1-2-56; am. Hegisler, December, 1962, No. 34, eff. 1-1-61.

Ind 50.02 Change of use. {1) When the use of a building or struec-
ture is changed and the requirements for the new use are more
stringent than those for the previous use then such building or
structure shall be mada to comply with the requirements for the new
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 therewith, 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 exelusively for construc-
tion purposes, not exceeding 2 stories in height, and not used for
living quarters.
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2 WISCONSIN ADMINISTRATIVE CODE

Ind 50.04 Local regulations, This code shall not limit the power
of cities, villages and towns to make, ov enforce, additional or more
stringent regulations, provided the same de¢ not confliet with this
code or with any other rule of the industrial commission.

Enforcement

Ind 50,10 Approval of plang and specifications. (1) Complete plans

-~ and specifications for all buildings and structures in the following

classifications shall be submitted to the industria} 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, office
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 which
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, and 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 materials.

(h) Stress diagrams for all trusses.

(i) Typical calculations for slabs, beams, girders and columns,

{4) Complete structural calculations shall be furnished upon re-
guest of the industrial commission or other authorized approving
official. Al 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,

{6) This section shall apply to additions and alterations, as well as
te new buildings, and shall also apply to all cases where 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 4 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 sewage disposal systems, chemical and septic toilets and
similar equipment which shall be submitted for approval and installed
in accordance with the regulations of the state board of health.
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(8) After being approved, plans and specifications shall not he
changed in any respect which may involve any provisions of this
code, except with the written consent of the approving official,

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

Hinstory: 1-2-56; am. Register, December, 1562, No, 84, eff. 1-1-63.

Ind 50.11 Evidence of approval, The architect, professional engi-
neer, builder or owner shall keep at the building one set of plans
bearing the stamp of approval,

Ind 50,12 Approval of materials, methads and deviees, All mate-
rials, metheds of construction and devices designed for use in the
construction, alteration or equipment of buildings or structures under
this code and not specifically mentioned in this code shall not be so
used until approved in writing by the industrial commission, except
sanitary appliances, which shall be approved in aceordance with the
state plumbing code issued by the state Doard of health, The data,
tests and other evidence necessary to prove the merits of such mate-
rial, method of construction or device shall be determined hy the
industrial commission.

ftegister, December, 1962, No. R4
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INDUSTRIAL COMMISSION 13

(3) The industrial commission will accept rool coverings for dif-
ferent fire-resistance values as established by, and if installed accord-
ing to, the requirements of the Underwriters’ Laboratories.

Nots: The Underwrlters' Laboratories "List of Inspected Materlals” [
obtainable from the Fire [osurance Rating Bureau and Flre Insurance
Agencies,

(4) 'The industrial commission will 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 Construction and Materials" (A.S.T.M.
Designation C19-32) when conducted by a nationally recognized test-
ing laboratory.

Ind 51.08 Occupancy separations, (1) When a huilding is used for
more than one occupancy purpose, each part of the building com-
prising a distinct occupaney division shall be separated from any
other oceupancy division as provsded for under the occupancy re-
quirements of this code.

(2) Occupancy separations shall he classed as “Absolute”, “Special”
and “Ordinary” and shall apply to both horizontal zmd 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 oceupancy separation shall be of not less than 3-
hour fire-resistive construection as specified in sections Ind 51.06 and
Ind 51.06. All openings in walls forming such separation shall be
protected on each side thereof by sclf-closing fire-resistive doors as
specified in seetion Ind 51.09, and such doors shall be kept normally
closed. The total width of all epenings 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 forming 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 gection Ind 51.05
and all openings therein shall be protected on one side thereof by
self-closing one-hour fire-resistive doors as specified in sectien Ind
51.09 and such doors shall be kept normally closed.

(¢) An ordinary occupancy separation shall be of not less than one-
hour fire-resistive construction as specified in sections Ind 51.06 and
Ind G51.06, All openings in such separatmns 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 Materials List” as class A, B, C, D
and E having varying degrees of resistance, and suitable for vari-
ous locations,
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14 WISCONSIN ADMINISTRATIVE CODE

(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 walls,
Class B doors, or equal, shall be used for all openings in 2-hour walls,
Doors’ for elevator shafts shall be of class B type or equal. Class C
doors, or equal, shail be used in openings in corridor partitions in
fire-resistive buildings and for openings in one-hour fire-resistive par-
titions except that wood doors of solid flush type, 134 inches thick
may be used in such buildings which are less than 85 feet in height.
Class D and E doors, or better, shall be used in outside wall openings
where required for fire escapes,

{3) All required fire-resistive doors shall be equipped with a self-
cloging device,

Historyt 1~2-56; r. and reer, Reglater, Séptember. 1959, No. 45, efl.
10-1=59; am, Reglater, December, 1982, No. 84, eff. 1~1-63,

Ind 51.10 Fire-resistive windows, (1) Windows shall be of a design
approved by the industrial commission for the intended use as pro-
vided under occupaney clagsifications, The term *window” in this
section shall include the frame, sash and ali 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 efTective fire-
resistance hag been demonstrated by actual fire test, and which 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 vertieal and 48 inches in horizontal dimension.

Note: It will be the policy of the industrial comnlssion to approve, sub-
Ject to the provisions of thls section, any window bearing the Inspectlon tnani-
feat of the Underwriters’ Laboratories for the situatlon of |nstallatlon,

Ind 51.11 Glass block. {1) Usc. Approved glass block may be used
in non-load bearing panels in walls where ordinary glass will be
permitted, unleas specifically prohibited by occupancy requirements
of thig code.

{2) INsTaLrATION. Glass block panels shall not exceed 144 square
feet in unsupported area, with a maximum 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 of 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 1% 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.

(¢) Provision shall be made in all panels for expansion, using
approved expansion material not less than 14 inch thick for heads and
lintels and not less than 4 inch thick for jambs.

Ind 51.12 Heiﬁht 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

Regiater, December, 1962, No. 84
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INDUSTRIAL COMMISSION 15

adjoining the building) to the highest part of the roof, if a flat roof,
or to a point 2/3 of the height of the roof, if a gabled or hipped roof,
If the grade of the lot or adjoining sidewaik in the rear or alongside
of the building falls below the grade at the front, the height shall
be measured at the center of the lowest side.

Ind 51.13 Basement; first floor; number of stories. A basement is
a story whose floorline is below grade at any entrance or exit and
whose ceiling is not more than 5 feet above grade at any such en-
trance or exit. The first floor is the floor next above the bascment,
or the lowest floor if there is no basement. The number 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 width.

{2) An alley is any publie thorouehfare less than 30 feet, but not
lesg than 10 feet, in width.

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

Ind 31,15 Standard exit. (1) Every loor which serves as a required
exit from a public passageway, stairway or building shall be a stand-
ard exit door unless exempted by the occupancy requirements of this
code.

Nate; Tor required exits see Wis, Adimn, Cade sections Ind G406, 35,10,
608, 57.09.

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

{3y A standard exit door shail have such fastenings or hardwave
that it can be opened from the inside without using a key, by pushing
against a single bar or plate, or turning a single knob or handle; it
shall not be locked, barred, or bolted at any time while the huilding
is necupied,

{4} A standard exit deorway shall not be less than G feet 4 inches
hich by 3 feet 4 inches wide, except where especially provided under
nccupaney classifications and in Wis. Adm, Code section Inid 51.20,
Where louble doors ave provided with or without mullions, the width
= euch single door may be reduced to 2 fect 6 inches,

{1 All exit doors, unless otherwizse exempted by the occupaney
requirements of this code, shall be plainly wmarked by an illuminatea
ranslueent exit sign bearing the word EXIT or OUT in plain letters
nnt less than § inches in height and in such other places as may be
meenssary to divect the oecupunts to the exit doorways.

(R} Doors, windows or other openings which are not exits but
which give the appearance of cxits shall be effectively punrded.

History: 1-2-88; am. Rewgister, December, 1982, No, §4, ¢If. 1-1-K3,

Indg ﬁl.l'ﬁ Stairways. (1) DeFINITION, By a stairway is meant one
nr mave flights of steps and the necessary platforms connecting them

Rewister, Decemher, 1962, No. 84
Building Cods

30







14 WISCONSIN ADMINISTRATIVE CODE

to form a continuwous passage from one level to another within a
huilding or structure, except as provided in subsection (3) (b).

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

(2) In apartment buildings not more than 2 stories in height and
having not more than 2 apartments on a {loor and in ronming houses,
hospitals, hotels and similar buildings not more than 2 stories in height
and having not more than § living or sleeping rooms on a {loor, such
stairways shall not be less than 3 feet wide.

(b) If other stairways are provided in addition to those required
by this code, such additional stairways need not conform te the width
requirements of this cede,

(3) HANDRAILS, All stairways and steps of more than 3 rizers shall
have at least one handrail. Stairways and steps 5 [eet or more in
width, or open on both sides, shall have a handrail on each side, Stair-
ways and steps which are less than 5 {eet in width shall have a hand-
rail on the left hand side as one mounts the stairs and on the open
side, if aay.

{a} Stairways which are more than 3 feet wide shall be divided by
center rails into widths net more than 8 oot nor luss than 3 feet
8 inches, Rails shall be not less than 2 feet 6 inches above the nose
of the treads or 3 feet 6 inches above the platform except as specified
in Wiz, Adm. Code szection Ind 31.20. Raliinrs on the vpen zides of
stuirways and plattorms shall be provided with an intermediate mem-
bur at midheight or with vertical members having o maximum spacing
uf 11 inches, or its equivalent in zatety,

{b) Stairways on the outside of buildings and an integral part
thereof, having more than 3 risers, shall have a handrail at each side,
aned Qf the stairway is more than 30 feet wide, one or more intermedi-
e pnndrails shall be provided.

te)] Where an exit deor leads to an outaide stairway, platform er
sidewallk, the level of the platform or sidewalk shall not be more
than 7% inches below the door sill except as provided in section
fel 3120 (4} (g).

i4) Risers AND TREADS, All stairways and steps requived as exits
by this code shall have a uniferm rise of not more than 7% inches
and a oniform tread of not less than 9% inches, measuring from tread
to tread, and from riser to riser. Ne winders shall be used. There
shall not be more than 18, nor less than 3 risers between platforms
or hetween floor and platform and not more than 22 risers from floor
to floor with no platform. '

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

Negigter, Pecember, 1342, No. St
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INDUSTRIAL COMMIssION 17

(b) For stairways to elevated walks, platferms amd runways in
places of employment sec section Ind 117 of the general orders on
safety issued by the industrial commission.

(¢) The edges of all treads and the edges of all stairway landings
shall be finished with a non-slippery surface not less than 3 inchws
in width,

Iiistory: 1-2-56; am. (2); (1) () (2) (b): Register, June, 1856, No_ &
S, i=l-at: ool reeP. Laosgier, Sepernlesy . rroh e 45, ot U-E-5Y

Ind 51.17 Smokeproof stair tower, {1} A smokeproof stair tower
shall be an enclosed stairway which is entirely cut off from the build-
ing and which is reached by means of open baleonies or platforms.
The stairways, landings, platforms and balconies shall be of incom-
bustible material throughout. The enclosing walls shall be of not
less than 4-hour fire-resistive construction as specified in Wis, Adm.
Code section Ind 51.05, and the floors and ceilings of not less than
2.hour fire-resistive construction as specified in Wis, Adm. Code sec-
tion Tnd 61.06.

{2) The doors leading from the buildings to the balconies and from
the baleonies to the stairways shall be fire-resistive doors as speeified
in Wis. Adm, Code section Ind 51.09, and all openings within 10 feet
of any balcony shall be protected with fire-resistive windows 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, with a railing
not less than 3'6” high on all open sides.

Hiatory: 1-2-56; am. Reglster, December, 1362, No, 84, eft, 1-i-61.

Ind 51.18 Interior enclosed stairway. (1) An interior enclosed stair-
way shall be completely enclosed with walls of not less than 2-hour
fire-resistive construction as specified in Wis. Adm. Code section Ind
51.05, except that in ordinary or frame buildings and in mill or fire-
resistive buildings not more than 3 stories in height one-hour fire-
resistive enelosures may be used. All doors opening into such enclo-
sures shall be as specified in Wis. Adm. Code section Ind 51.09.

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

{3) If windows are placed in any such enclosure they shall be fixed
fire-resistive windows as specified in Wis. Adm, Code section Ind 51.10,
except in outside walls,

Ind 51.19 Horizontal exit, (1) A horizontal exit shall consist of one
or more openings through or around an exterior wall or cceupancy
separation, or of one or more bridgos or baleconies conneeting 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 with horizontal exits shall be pro-
tected hy fire-resistive doors as specified in Wis. Adm. Code section
Ind 51.09. If swinging doors are installed in pairs, they shall be
arranged to swing in opposite directionsg; with direction of travel indi-
cated by signs, except that where the travel is in one direction only,

Reglster, December, 1862, No, B4
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18 WISCONSIN ADMINISTRATIVE CODE

both doors shall swing in that divection. Such deors shall be kept con-
tinuously unlocked whenever the building is occupied and be normalily
closed or be self-closing and equipped with fusible links.

(3) Floors in horizontal exits shall have a slope of not more lhan
one oot in 6.

(4) All doors and windows within 10 feet of any balcony or bridge
shall be fire-resistive doors as specified in Wis, Adm, Code section Ind
51.09, or fire-resistive windows as specified in Wis. Adm. Code section
Ind 51.10, except that if such doors or windows are in the same plane,
this requirement shall apply only to those within 5 feet of the balcony
or bridge.

{5) The floor on each side of a horizontal exit and all passagewnys
leading thereto shall be kept clear and unobstructed at all times,

Ind 51.20 Fire escapes, (1) LocarioN, Every fire escape shall be
so located as to lead directly to a street, alley, or open court con-
nected with a street.

{a) Every fire escape shall be placed against a blank wall if pos-
sible. If such a location is not possible then every wall opening which
is less than 6 feet distant horizontally from any tread or platform of
the fire escape shall be protected by a fire-resistive door as specified
in Wis, Adm, Code section Ind 51.09 or by a fire-resistive window as
specified in Wis, Adm. Code section Ind 51.1G.

{2) Ex1Ts TO FIRE ESCAPES. Every fire escape shall be accessible
from a public passageway or shall be divectly accessible from each
occupied room. Exits to fire escapes shall be standard exit doors 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 wide.

(3) DESIGN AND FABRICATION. Each part of every fire escape (ex-
cept counterweights for balanced stairways) shall be designed and
constructed to carry a live load of 100 pounds per square foot of
horizontal area over the entire fire escape. Each part of every fire
escape shall be designed and constructed in accordance with the
requirements of Wis. Adm. Code section Ind 53.24, except that the
unit stresses therein specified shall be reduced by one-fourth. The
minimum seetions and sizes specified below shall be increased when-
ever necessavy so that under full load the allowable unit stresses will
not be exceeded, :

(a) No other material than wrought iron, soft steel or medium steel
shall be used for any part of a fire escape, except for weights, sepa-
rators and ornaments. No bar material less than 3 ineh thick shall
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 fire eseape,
all connections or joints shall be made by riveting, bolting or welding
in an approved manney, All bolts or rivets, except for ornamental
work, shall be not less than % inch in diameter.

(4) PratroRMS, Each platform on an “A" fire escape shail be at
least 28 inches wide; each platform on a “B” fire escape shall be at
least 3 feet 4 inches wide, Such widths shall be the elear distance
between stringers, measuring at the narrowest point. Each platform
shall extend at least 4 inches beyond the jambs of exit opening. The
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INDUSTRIAL COMMISSION 19

above minimum widths and lengths shall be increased, wherever nec-
eszary, so that no exit door or window will, when open, biock any part
of the required width of the fire escape. Every platform shall consist
of either,

(a) Flat bars on cdge, not less than 1 x 14 inch, but not less than
1L x 14 inch where bolts and separators are used except that plat-
forms and treads constructed of 1lat bars on edge may be made of
material vy inch in thickness provided the material is galvanized after
fabrication. Bars shall not be spaced more than 134 inches, center to
center,

(b) % inch or % inch squarve bars with sharp edge up, not more
than 1% inches, center to center.

(e¢) % inch round bavs, net more than 1% inches, center to center.

{d) Platform and treads may be solid if covered by a roof.

{e} The platform frame shall consist of not less than 2 x % inch
flat bars on edge or equivalent, provided the brackets are not move
than 4 feet apart. If brackets are more than 4 feet apart, the frame
shall be correspendingly stronger and stiffer. Every platform wider
than 30 inches, if made of square or round bars, shall have a third
frame bar through the center; if made of flat bars, the platform shall
have separators and bolts through the center, Frame bavs 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 fioors are more than 18 feet apart vertically.

{g) Platforms shall not be more than 8 inches below the door sill.

(5) BRACKETS, Brackets for a 28 inch or 30 ineh piatfovm, when
spaced not more than 4 feet apart, shall be made of not less than
7 inch square bars or 1% x 1% x % inch angles; such bars or angles
shall be larger if the platform is wider or if the brackets ave farther
apart. Each bracket shall be fastened at the top to the wall by a
through bolt "(at least % inch diameter), nut, and washer (at least
4 inch diameter), The slope of the lower bracket bar shall be not less
than 30 degrees with the horizontal. The lower bar <hall have a
washer or shoulder to give sufficient bearing against the wall.

(a) The strength of the wall to which brackets ave to be attached
<hall be carefully considered in determining the spaecing, shape and
inside connection of brackets, so that wmder full load the wall wi'j 1ot
be unduly strained, Where it is necessary to install brackets adjacent
to wall openings they shall be located at a suitable distance therefrom,
or the wall shall be properly reinforced.

(6) STAIRWAYS, (a) Each stairway of an “A’ fire escape shall be
at least 24 inches wide between stringers; such stairway rhall have
a uniform rise of not more than 8 inches and a unifoym run of not
less than 8 inches,

{b) Each stairway of a “B” fire escape shall be at least 3 feet 4
inches wide between stringers; such stairway shall have a uniform
rise of not more than 8 inches, and a uniform run of not less Jhan
% inches.

1. The vise is the vertical distance from the extreme edge of any
step to the corresponding extreme edge of the next step. The run
is the horizontal distance between the same points,
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20 WISCONSIN ADMINISTRATIVE CODE

(¢} Stairway stringers shall consist of either

1. A 5 inch channel! or larger.

2, Two angles 2 x 2 x %4 inch or larger.

3. Two fiat bars 2 x % inch or larger,

4. One flat bar 8 x 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 well as horizontal. If flat bars are
used, every stairway of more than 10 risers shail have lateral bracing.
The connection of stringers to platform, at top and bottom, shall be at
least equal in strength to the stringers and shall safely earry the full
live and dead loads. If stringers are carried by intermediate brackets,
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 flat bars., A “B" tread shall
consist of at least 7 square bars, or 8 flat bars, A “B" tread made
of flat bars shall have separators and boit through the center. A “B”
tread made of square hars shall be trussed.

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

{7) BALANCED STAIRWAY, All “B” 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. “A” fire escapes which are not on schools, theaters, assembly
halls, or hospitals may terminate in a platform at least 3 feet long,
located not more than 10 feet above the ground.

(a) Every balanced stairway 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 stairway equally, or a special attach-
ment shall be used to prevent warping or twisting, The counterbal-
ancing device shall operate gradually and easily as the live load is
applied. Cable ecounterweights are not permitted.

(b) Treads for “A" balanced stairways may be made as follows:
two 1% x 14 x Ui inch angles at front and back; two 1% x % inch
bars between, lying flatwise; one inch space between bars. Treads for
“B” balanced stairways may be made as follows: two 1% x 1% x U
inch angles at front and back; two 112 x !4 inch bars between, lying
flatwise; one inch space between bars. All such treads shall be
strongly fastened together with 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 stairways
and on both sides of balanced stairways. Either a railing or a2 hand-
rail fastened to the wall shali be provided on each side of all “B” fire
escape stairways.

{a) Every railing shall have posts, not more than 5 feet apart
made of not less than 13 x 13 x 34 inch angles or tees, or 1% inch
pipe; top rail not less than 1% x 1% x % inch angle or equivalent;
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center rail not less than 1% x & fiat bar or equivalent. All connec-
tions shall be such as to make the railing stiff; 2 bolts (35 inch or
larger) shall be used at the foot of each post wherever possible,
or at least one 1% inch bolt ghall be used. Railing shail be continuous.
No projections on the inside of the railing shall be permitted. Where
a railing returus to the wali, it shail be fastened thereto with a
through bolt {(at least & mch dizmeter), nut, and washer; or {in
reinforced concrete) with an approved insert; or the railing shall
be made equally secure with a diagonal bmce extending at least 3
feet horizontally and 3 feet vertically,

(b) Al outside railings which are more than 60 feet above grade
shall be at least 6 feet high, measuring vertically from floor of plat-
form or from nose of step. Such railings shall be of special design
approved by the industrial comimission, having not less than 4 longi-
tudinal rails, and vertical lattice bars not more than 8 inches apart,
and proper stiffening braces or brackets.

(9) LADDER TO ROOF. Every fire escape which extends higher than
the second floor shall be provided with a ladder leading from the
upper platform to the roof, unless the fire escape stairway leads to
the roof. The ladder shall have stringers not less than 14 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 sccurely
tied together at intervals no greater than every fifth rung, The
stringers of each ladder shall extend not less than 4 feet above the
roof coping and return to within 2 feet of the roof with the top
rung of the ladder level with the coping.

(10) OTHER TYPES OF FIRE ESCAPES., Sliding or chute fire escapes
may be used, upon the approval of the industrial commission, in
place of “A” or “B” fire escapes. Every sliding fire escape shall be
provided with a ladder construeted as in Wis. Adm. Code scction Ind
51.20 {(9), extending from 5 feet above grade, to 4 feet above the roof
coping.

History:r 1-2-56; am. Register, December, 1962, No. 84, eff. 1-1-61.

Ind 51.21 Standpipes. (1) CLASSES OF SERVICE. Standpipe systems
are designed for 2 classes of service: (a) for use by fire departments
or others trained in handling heavy streams from 2% inch hose, and
(b) for use by occupants of a building on incipient fires. These are
referred to in these sections as fire departments, and first aid stand-
pipes, respectively. The features of each systemn may be combined in
a single equipment, if served by an autematic water sunply eon-
forming to Wis. Adm. Code section Ind 51.21 (2) (&) or (h). All
threads on hose and huse connections shall be interchangeable with
those of the public fire department.

{2) FIRE DEPARTMENT STANDPIPES. (a) Standpipes shall be provided
for all buildings exceeding 60 feet in height. Required standpipes shall
be installed as construction progresses, to make them available to the
fire department in the topmost floor constructed.

(b} Standpipes shall be sufficient in number so that any pavt of
every floor area can be veached within 30 feet hy 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 with individual controlling valves located not higher than
the first story.

{c¢) Standpipes shall be protected against mechani¢at and fire dam-
age, with outlets in stairway enclosures; where stairways are not
enclosed, outlets shall be at inside or outside of outside walls, within
one foot of a fire tower, interior stairway or fire escape. Dry stand-
pipes shall be aceessible 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 exceading 75
feet in height. Material shall be steel or wrought iron pipe with
approved fittings, designed for a working pressure of 100 pounds in
excess of the static pressure due to elevation. An approved 21% 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 would otherwise be in excess of
50 pounds. Where a standpipe is not.normally under pressure, hose
valves shall be equipped with a tight fitting cap on a chain and
having lugs for a spanner wrench.

(¢} An approved siamese connection with a check valve in each
inlet shall be installed on a 4 inch pipe connecting with each stand-
pipe system and shall be marked “To Standpipe’. The eclevation of
the connection shall be not over 3 feet above the sidewalk or ground.
An automatic drip valve shall be installed where necessary to pre-
vent freezing. In buildings with several standpipes, move than one
siamese connection may be required.

h (f) Fire department standpipes need not be equipped with attached
ose,

(z) Automatic water supplies will not ordinarily be vequired, ex-
cept a4 provided in Wis. Adm. Code section Ind 51.21 (2) (h}, or
where judged necessary by reason of the high combustibility or poten-
tial hazard of the cccupancy. When required, they shall be designed
to provide not less than 40 pounds flowing pressure at the top outlet,
with volume for two fire streams. Any of the following supplics will
be acceptable:

1, Connection to city water works system when providing required
minimum volume and pressure.

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

3. Pressure tank of 5,250 gallons gross capacity (3,500 gallons
water capacity).

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

(h) An automatiec 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 minute 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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Chapter Ind 52
GENERAL REQUIREMENTS

Ind 62.001 Deslgn and superviaion Ind 52.22 Tetevision and radie
Ind 520t Helght and class of receiving antenna
conatruction Ind 52.50 Toilet rooms required
Tnd 5202 Windows Ind 62.51 Toilet rooms for the
Ind §2.434 Window cleaning LWO sexes
[nd 52,04 Definitiona of courta Ind 5252 Sex designated
Ind 5205 Size of courts Ind 52,53 Logation, light and
Ind £1,06 Ventilation of courta ventilation
Ind 52.10 Chlmneya Ind 52.54 Location without out-
Ind 52.11 Metal amokeatacks side windows,; when
Ind 6212 Bmoke pipes permitted
Ind 52.11 Steam and hot water Ind 52.5%  Artificial llght
plpes ind 52,66 Size
Ind 52.14 Ducts ind 52,57 Floor and baase
Ilnd 52.18 1Moor protection Ind 62.68 ‘Walls and ceilinga
Ind 62,17 Wai} and ceiling pro- Ind 62.5% Enclosure of fixtures
tection [nd 5260 Flixtures
Ind 52,18 Gaa ventas Ind 52.61 Protection from froez-
Ind 62,19 Gaa and oll tamps; gas ng
service Ind 52.62 Disposal of sewage
Ind 52.20 Electrical work Ind §2.63 Outdoor toilets
Ind 52.21 Locatlon and mainte- Ind 62,64 Maintenance and
nance of exits housskeeping

Ind 52.001 Design and supervision. (1) Every new building contain-
ing more than 50,000 cubic feet total volume, or addition to a building
which 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 shail be constructed under the supervision of an architect or
engineer who shall be responsible for its erection in acecordance with
the plans and specifications of the designer, No change from the
original plans and specifications shall be made except with the knowl-
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 flle a written statement with the industrial commis-
sion certifying that, to the best of his knowledge and belief, the con-
struction has been performed in accordance with 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.

Note: By the term "archltect” or “engineer” above ls meant "reglstered

architect” or “reglstered professional engineer”, as deflned in the Archltects
and Professional Engineers Registration Act, Sectlon 101,31, Wis. Stata,

History: 1-2-56; cr. (2) Register, August, 1957, No. 20, eff, 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 constructien 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 ereeted on sloping ground may be not to
exceed 75 feet plus a vertical distance equal {o the vertical change
in slope along the length of any side of such building, but in no case
shall such height exceed 85 feet above the adjacent finished ground
level, Towers, other than tanks, spires and steeples erected as a part
of the building and not used for habitation or storage may 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 stories; pro-
vided, that the height of a building erected on sloping ground may be
50 feet plus a vertical distance equal to the vertical change in slope
along and in the length of any side of such building, but in no case
shall such height exceed 60 feet above the adjacent finished ground
level, Towers, 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 such
height limit.

{4) Buildings of frame construction shall not exceed a height of 35
feet in which height there shall be not more than 2 stories, except
ag provided in Wis, Adm. Code section Ind 57.01; provided, that the
height of a building erected on sloping ground may be 35 feet plus a
vertical distance equal to the vertical change in slope along the
length of any side of such building, but in no case shall such height
exceed 40 feet above the adjacent finished zround level. Spires, towers,
other than tanks, or steeples not exceeding 20% of the roof area,
erected as a patt of such building and not used for habitation or stor-
age may extend not to exceed 20 feet above such height limit.

(3) In every building more than 4 stories in height, ail doors,
windows and other openings in outside walls shall be protected with
fire-resistive doors or shutters as specified in Wis. Adm. Code section
Ind 51.09 or fire-resistive windows as specified in Wis. Adm, Code sec-
tion Ind 51.10, unless gsuch openings are on streets or on alleys or oufer
courts 20 feet or more in width.

Ind 52.02 Windows. (1) Every room in which one or more persons
live, sleep, or are employed, (except storage rooms or other rooms
where the nature of the occupaney will not permit} shall be lighted
by a window or windows opening directly upon a street or alley, or
upon a court (as defined in Wis, Adm. Code section Ind 52.04) on the
same lot with the building, The windows 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 windows)
shall have windows on at least 2 sides. Exception:

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

(b) Every building more than one story in height which does not
have windows opening directly upon a street in each story above the
first, shall be provided with a suitable access for fire department use.
Such access shall be a window or door opening through the wall on
each floor above the first story, The opening shall be at least 36 inches
in width and not less than 48 inches in height with the sill not more
than 32 inches above the floor, The openings shall be so spaced that
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there will be one opening in each 100 feet of wall length in any acees-
sibie wall of the building, This requivement for access openings for fire
department use shall not apply where a building is equipped through.
out with an automatic sprinkler system approved for fire protection
purposes. :

History1 1-2-36; am. Reglater, December, 1962, No. 84, eff. 1-1-63,

Ind 52.03 Window cleaning. (1) Where the tops of windows to be
cleaned are more than 20 feet above the floor, ground, flat voof, bal-
cony, or permanent platform, one of the following means shali be pro-
vided to protect the window cleaners,

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

(b) An approved portable platform that is projected through the
window or supported from the ground, floor, roof or platform level,
for the window cleaner to stand upon and that is designed, constructed,
maintained and equipped with handrail and toeboard in ecompliance
with the requirements of chapter Ind 1, rules on Safety.

{¢) A suspended scaffold, swinging scaffold, swinging chair scaf-
fold, or boatswain’s chair scaffold designed, constructed, equipped and
maintained in compliance with the requirementz of Wis. Adm. Code
chapter Ind 35, rules on Safety in Construction, or

(d) Other equally effective devices,

{(e) Where the window consists of a fixed panel not more than 24
inches in width alongside a removable panel, the fixed panel may be
cleaned by reaching through the opening of the removable panel
Where the window consists of a fixed panel between 2 removable
panels, the fixed panel may be cleaned by reaching through the open-
ings if such fixed panel is not more than 38 inches in width,

(2) For cleaning the insides of skylights (the highest parts of
which are more than 20 feet above the floor, ground, balcony or perma-
nent platform), to which aceess cannot be gained by any of the means
deseribed 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) Al equipment, including building parts and attachments, used
in connection with window cleaning, shall be maintained in veasonably
safe condition while in use and shall be inspected at least once each
month while in use, and within 30 days before their use. It shall be
the responsibility of the owner of the individunl safety devices o1
equipment to inspect and maintain the devices or equipment belonging
to him so that each will comply with the requirements of this section,

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

Note: Tt will be the policy of the Industrlal commigsion to accept anchors
and safety belta which have been tested and approved by the Underwrliters
T.aboratories.

Mistory: 1-2-56: am, Regiater, December, 1462, No. 84, eff. 1-1-61,

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 side 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, atley 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 123 feet shall be considered an
additional story.

(2) OQuter 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 width of such court shall be increased one foot; and for
each additional 156 feet or fraction thereof in length, the width of
such court shall be further increased one foot.

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

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

(5) Inner lot line courts one story high shall be not less than 4 feet
wide 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 least one lineal foot in length and
one lineal foot in its width.

(8) Inner courts shall be not less than 10 feet in width nor less than
150 square feet in area for courts two stories or less in height; and for
every additional story every such inner court shall be increased by
at least one lineal foot in its length and one lineal foot in its width.

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

{8) Walls of inner courts whose least horizontal dimension is less
than one-fourth the height, shall be faced with material with a per-
manent white surface or shall be painted white at least every 2 years.

(9) No buildings shall be altered or enlarged to enercach upon
space reserved under this code for light and air on the iots or parcels
of ground on which sueh 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-

Regiater, Dacember, 1962, No. 84
Building Codea

32/



INDUSTRIAL COMMISSION 20

quired under Wis, Adm. Code section Ind 52.02 and which is more than
one story in height shall have an intake for {resh air, leading from the
street or other open space. The area of such intake in square feet shall
equal at least .002 of the number of cubic feet contained in said court,
but such area need rot be more than 50 square feet, Every intake
shall be of not less than 2-hour fire-resistive construction and unless
said intake iz used as a passageway for persons, there shall be no
openings into the same other than the inlet and outlet.

Ind 32.10 Chimneys. (1) The walls of all chimneys shail be built of
brick or other approved fire-resistive matevial, except that a metal
smokestack may be provided as specified in Wis, Adm. Code section
Ind 52.11. No chimney shall rest upon a flooring of wood nor shall
any wood be built into, or in contact with any chimney. Headers,
beams, joists and studs shail not be less than 2 inches from the out-
side face of & chimney. The foundation of every chimney, flue, or stack,
shall be designed and built in conformity with the requirements for
foundations for buildings. In no case shall a chimney be corbeled out
more than 8 inches from the wall and in every case the corbeling shall
consist of at least 5 courses of brick, Chimneys shall extend at least
3 feet above flat roofs and not less than 2 feet above the ridge of
gable and hip roofs, and lime-cement or cement mortar shall be used
in the laying of chimney masonry above the roof line.

(2) Every masonry chimney shall have walls at least 8 inches in
sulid thickness, except that in a chimmey with a flue not larger than
260 square inches where a fire clay or other suitable refractory elay
flue lining is used for the full height of the chimney the walls shall
not be less than 4 inches in solid thickness, No smoke flue shall have
a cross sectional area less than 64 square inches, except that flue lin-
ings 7 inches by 7 inches inside, or 8 inches in diameter inside, may
be used.

(8) All flue linings shall be adapted to withstand reasonably high
temperatures and flue gases and shall have a softening point not lower
than 1800° F, Flue linings ghall be not less than % inch in thickness
and shall be built in as outer wails of the chimney are constructed.
I"lue linings shall start from a point not less than 8 inches below the
hottom of the smokepipe intake and shall be continucus to a point
noet less than 4 inches ahove the enclosing walls,

(4) Where there is morve than one smokepipe connected to a flue, the
connections shall be at different levels. Two or move heating units or
appliances may be connected to a common smokepipe 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 fiue shall be sufficient to accom.-
medate the total volume of flue gases.

(a) Cleanout opening. Every chimney shall be provided with a
cleanout opening at the base, Such openings shall be equipped with
metal doors and frames arranged to remain closed when not in use.

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

(a) Square chimneys . .l 30
(b) Polygonal chimneys . . 25
{¢) Round chimneys _ e e 20
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{6) Prefabricated chimneys complying with the requirements of
Wis, Adm. Code section Ind 58.67 of the Heating, Ventilating and Air
Conditioning Code may be used in lieu of masenry chimneys if ap-
proved by the industrial commission and are provided with foundations
as specified for masonry chimneys, or metal smokestacks or as other-
wise approved.

Hintory: 1-2-56; am, (1), r. and recr. (4), Reglster, August, 1957, No.
240, eft, 9-1-87; am, Regiatar, December, 1962, No. 8¢, off, 1-1-4.

Ind 52.11 Meizal smokestacks, (1) Steel or iron smokestacks may be
used in place of masonry chimneys specified in Wis. Adm, Code sec-
tion Ind 52.10, in which case the thickness of the metal shall .be not
less than 8/16 inch for heights up to 40 feet and % inch for greater
heights. Such stacks when used for manufacturing, for high pressure
boilers, furnaces or other similar heating or manufacturing appliances
shall be lined with fire brick for a distance of not less than 25 feet
from the place where the smoke pipe enters and shall be protected on
the outside up to and through the roof of the building with 8 inches of
masonry, or a metal shield which provides an 8 inch ventilated air
space between such shield and the stack, All stacks shall be properly
guyed when the height of the stack exceeds 15 times its least diameter.
FEuxception:

(a) Public utility or industrial power plants are exempted from
the protection requirements of this paragraph if they are of five-
resistive construction.

{2) Smokestacks under 30 feet in height may be constructed of not
less than No. 10 U, 8. 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 provided 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 inflammable material within 12 inches of such smokestack
shall be protected by % inch of ashestos covered by sheet metal,

Ind 52.12 Smoke pipes. (1) No smoke pipe or breeching serving
boilers, furnaeces or other similar heating appliances shall pass
through any floox, outside window or door, nor through any combus-
tible roof or combustible outside wall, nor through any closet, attic or
similarly 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 with a double safety
thimble made of two concentric rings of shecet metal with at leaast
one inch open air space between and with the outer ving covered
with at least % inch ashestos,

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

Ind 52.13 Steam and hot water pipes, No steam pipe or pipe carry-
ing hot water at a temperature exceeding 180 degrees shall be placed
within one inch of any woodwork, Every such steam or hot water
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pipe passing through a combustible floor, ceiling or partition, shall
he protected by a meta! tube one inch larger in diameter than the pipe
and shall be provided with a metal cap. All wooden boxes or casings
enclosing steam or hot water pipes, or wooden covers ta recesses in
walls in which steam pipes are placed, shall be lined with metal.

Ind 52.14 Ducts. Every vertical shaft housing air ducts or a group
of duets in buildings in the theater, school, or hotel classification, shall
be enclosed with incombustible material smoothly finished on the inside
and having a fire-resistive rating as required for each snecifie situation,

History: 1-2-56; am, Register, December, 1962, No. 81, eff. 1-1-53,

. }ngg 52,13, History: 1-2-56; r. Regiater, December, 1362, No, 84, eff

Ind 52,16 Floor protection. (1) All stoves and ranges used for cook-
ing, heating or laundry purposes using solid or liquid fuel, and which
are more than 16 square feet in horizontal area or which have a flame

. at the bottom shall be placed on a fire-resistive floor projecting at

least 2 feet on each side. If such floor reats on or ig in contact with
any combustible material, then the fire-resistive floor layer shall be
at leasy 5 inches thick and shall be hollow, with air spaces running
horizontally through the same, The air spaces shall be open at both
ends and shall be so placed that air can circulate through them; the
horizontal area of the air spaces 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) If the stove or range is raised at least 8 inches above the floor
and such air gpace is not enclosed, then the fire-resistant floor layer
may be reduced to not less than 2 inch solid thickness, without air
spaces, provided it is covered with sheet metal.

(4) All stoves and ranges using solid or liquid fuel and which are
not more than 16 gquare 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 with a stove board of sheet
metal or asbestos, projecting at least one foot on all sidea.

(6) 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 less than 12 inches above the floor, the wood
shall be protected by a metal shield, or such equipment may rest on a
masonry support.

(a) The above dimension of 6 inches may be reduced to 314 inches
if the bottom is suitably protected with a2 metal ghield.

Ind 52.17 Wall and ceiling protection. (1) All stoves and 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
inchez if the wall, partition or ceiling is protected with at least %
inch asbestos board covered with sheet metal, or with an equivalent
proteetion.
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{2) The above distances may be reduced one-half in the case of
stoves and ranges less than 16 sguare 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
ghall not be used where electricity is available, except in private
apartments. ’

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

{3) Every gas supply main shall have a gervice cock outside of the
building, so placed and maintained that it can be shut off at any
time without entering the building.

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

Note: For the design requirements for tfansformer vaults, see chapter
E 450 of the Wisconsin state electrical code,
History: 1-2-56; am. Register, Japuary, 1961, No, 61, eff, I-1-61.

Ind 52.21 Location 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 with a street. All such exits
and all passageways leading to and from the same, shall be kept in
good repair and unobstructed at 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 waves. .

(2} Al television and radio antenna systems, including the sup-
porting tower or mast, shall be constructed of galvanized steel or
other corrosive-resistant incombustible material. Wheve approved by
the industrial commission, towers constructed of wood or wood poles
set in the ground may be used to support antenna systems but no
wood tower or wood 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 34 inch in radial thick-
ness. The ice load shall be computed only upon the wires, cables,
mesgengers and antenna.
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. {a) The tower or mast shall be braced or guyed and anchored to
resist a horizontal wind pressure of not less than 30 pounds for every
square foot {net area) of exposed surface. Guy wires shall not be

anchored to a chimney or to any roof ventilator or vent pipe.

(4) Antenna systems jnstalled 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 platform or base and anchored in
place. The platform er base of the tower shall be large enough to
distribute the weight of the structure over sufficient roof area so the
roof construction will safely support the weight of the structure in
addition to the required live and dead roof leoads.

(6) All antenna systems shall be so installed that no part of the
struecture will be nearer to a street, or other public thoroughfare,
than the height of the antenna as measured from its platform or
base to the topmost point. No wires, cables, or guy wires shall extend
over any street or other public thoroughfare or over any electrie
power or communication lines,

(6) Doles used for electric power or for communication lines shall
not be used for supporting or for guying any antenna system, Where
antenna installations are so located that damage will be caused to
adjaeent power or communication lines by the falling of the antenna
structure, a separate safety wire shall be attached to top of the
tower and secured in a direction away from the power or communica-
tion line.

(7) Electrical installations in connection with antenna systems, in-
cluding the grounding of the tower or mast, shall comply in all re-
spects with the requirements of the Wisconsin state electrical code.

GENERAL SANITATION REQUIREMENTS

Ind 52.50 Toilet rooms required. (1) Every place of employment
and public building shall have adequate toilet rooms as provided in the
occupancy classifications of this code, completely enclosed and so ar-
ranged as to insure privacy.

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

flixtorys 1-2-56; am. Negister, December, 1962, No. 84, eff. 1-1-63.

Ind 52.51 Toilet raoms for the two sexes. {1} Where the 2 sexes are
arcommodated, separate toilet rooms shall be provided except

(a) In apartment houses;

(b) If approved in writing by the industrial commission or the
state beard of health, or their authorized agents, in buildings accom-
modating 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 whenever 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
separated, by screens or otherwise, and shall, wherever possible, be
at least 20 feet apart; except this requirement does not apply where
the entrance doors to toilet rooms used by the 2 sexes are located in
an exterior wall of the building.
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Ind 5252 Sex designated. Wherever women are employed or accom-
modated, each toilet room shall be distinctly marked with regard to
the sex which uses it, and no person shall be allowed to use a toilet
room assigned to the other sex, except as provided in Wis, Adm. Code
section Ind 52.51. The door or room labels shall be the words MEN, or
WOMEN, respectively, in letters not less than one inch in height.

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

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

{3) No toilet room shall have a movable window or ventilator open-
ing on any elevator shaft, or on any court which contains windows of
sleeping rooma above,

(4) Every toilet room having more than one fixture (closets and
urinals) shall be ventilated in accordance with the provisions of Wis,
Adm. Code section Ind 58.48 of the heating, ventilating and air condi-
tioning code issued by the industrial commission, except that this re-
quirement shall not apply to chemical or septic toilets which are in-
stalled in accordance with the provisions of the chemical toilet code or
the septic toilet code issued by the state board of health.

{a) The size of gravity vent ducts, if surmounted with effective
siphon type hoods, may be determined as follows: éﬁﬁ\'ﬁg = net cross
sectional area of vent duct in square feet.

Where A = floor avea in the toilet room in square feet.

Ilistory: 1-2-66; am, Register, December, 1962, No, 84, eff. 1-1-63,

Ind 52,54 Location without outside windows; when permitted. Toilot
rooms will be permitted without windows if they are ventilated in
acenrdance with the requivements of Wis. Adm. Code section Ind 58.48
of the heating, ventilating and air conditioning code issued by the
industrial ecommission.

Ind 52.55 Artificial light. Every toilet room, except in connection
with private rooms or apartments, shall he artifieiaily lighted during
the entire period that the building is occupied, wherever and when-
ever adequate natural light is not available, so that all parts of the
room, especially the toilet compartments shall be provided with 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 with a2 minimum width of 3 feet, and at least 100 cuhic
feet of air space for each water-closet and each urinal in addition
to the space required for lavatories if instailed within the toilet room.

Ind 52,57 Floor and base. Every toilet room, except those installed
and used only in connection with private apartments, shall have the
entire floor and the side walls to a height of not less than 6 inches
made waterproof with ceramie tile, terrazzo, painted concrete,
marble, slate, monolithic asphalt or other approved material impervi-
ous to water,
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Chapter Ind 53
STRUCTURAL REQUIREMENTS

Ind 53.001 Floor, roof and side- Ind §3.14 Concrete materials

walk loadas Ind 53.15 {Conerete proportions,
Ind 53.01 Wind pressure mixing and strength
Ind 63.02 Foundationa Ind 53,16 Flexure of beams,
Ind 53.03 Masonry consiruction; frames, and slabs

eneral requirement Ind 53.17 Shear and diagonai
Ind 53.04 {atural building atone tension

and cast stone Ind 53,18 DBond and anchorage
Ind §3.05 Building brick Ind 53.13 Columhs
Tnd £3.06 Hollow building units Ind 53.20 Plain and reinforced
ind 53.07 Allowable unit stresses conerete walls and

in masonry pliers
Ind 53.08 Mortar Ind 53,21 Footinga
Ind 53.09 Bearing masonry walls, Ind 53.22 Allowable working

bearing partitions and stresses

piera Ind 53.23 Reinforced gypsuin
Ind 53.10 Non-bearing masonry concreta

walls Ind 53.24 Structural ateel
Ind 53,11 Cavity walls Ind 53.25  Steel jolst consatruction
Ind 53.12 Bonding and anchor- Ind 53.28 Wrought iron

Ing stone and cast Ind 53.27 Caast tron

stone veneers Ind 5%.28 ‘Wood conastruction

Ind §53.13 FParapet walls

Ind 53.001 Floor, roof and sidewalk loads. (1) D&ap Losps. All
buildings and structures, and parts thereof, shall be designed and
constructed to support in addition to the minimum superimposed live
loads specified in this 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 roaps, All buildings and struetures, and parts thereof,
shall be designed and constructed to support the following minimum
superimposed live loads unifermly distributed in pounds per square
foot of horizontal area in addition to the dead load:

(a} Theaters and assembly halls with fized seats:

1, Auditorium wa e el 50

2. Lobbies, corridors and passageways —_ceo o —caccmmmean 80

3, Stalrways memm e e mm 80
(b) Assembly halls without fized seats:

1, Auditorivem -l

2, Lobbies, corridors and passageways

3. StAIrwaYs o — e e

(¢) School, Hbrary, museum elassification:

1. Instruction rooms, study rooms, reading rooms, exhibi-

tion rooms, art display rooms, laboratories .- _. 50
2. Vocational rooms - —— - - e 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 rooms __ . _me____.. 40
2. Lobbies, corridors, passageways oo e dam—— o 80
3. Offices and similar areas ... .. 60
4, StalrwWays - oo 80
5. Dining rooms oo oo e 100
&) Office buildings:
1, Offices e 50
2. Commercial _____ 100
3, Stairways e 80
(f) Mevrcantile establishments:
~ 1. All floor areas and stalrways . _________ 100
{g) Factories and workshops:
1. Al floor areas and stairways .. ___________ 100
(h) Garages: '
1. Al 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:

I, All areas oo 100
(j) Stages, in theaters and assembly halls e ____ 150
(k) Ro0f8 oo e 30
(1) Sidewalks e oo e 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-
mum, the design of the building or structure, or part thereof, shall
be for the actual load and loading conditions.

(4) The following reductions in assumed live loads shall be per-
mitted in designing girders, columns, piers and walls in flre-resistive
buildings.

(a) No reduction of the assumed live load shall be allowed in the
design of any slabs, joints or beams,

(b) A reduction of one per cent of the total live load used in the
design of girders shall be allowed for each 20 square feet of tributary
floor area, with a maximum allowable reduction of 13%. This reduec-
tion shall not be carried into the columns nor shall such reduction
be used in the design of buildings to be used or occupied as ware-
houses or for storage purposes.

(c) ‘For determining the total live loads carried by eolumns, piers
and walls, the following reductions shall be permitted, based on the
assumed live loads applied to the entire tributary floor area.

1. Warehouses and Storage Buildings

a. Carrying the voof e 0%
b, Carrying 1 floor and voof e o 0%
¢. Carrying 2 floors and voof . . 5%
d. Carrying 3 floors and roof ... e a e ————— 109
e. Carrying 4 floors and roof . 15%
f. Carrying 5 or more floors angd roof oo 20%
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2, Manufacturing Buildings, Steres and Garages
a. Carrying the roof 0%
b. Carrying 1 floor and roof . 0%
e. Carvying 2 floors and voof _ o e 10%
d. Carrying 8 floors and roof . __ . o 209
e. Carrying 4 or more floors and voof _ . ___ 0%
3. All Other Buildings
a. Carrying the roof o 0%
b. Carrying 1 floor and roof oo _____________ 0%
¢. Carrying 2 floors and roof oo 10%
d. Carrying 3 floors and roof o ___ 20%
e, Carrying 4 floors and roof — e ___ 30%
f. Carrying 5 floors and roof oo 40%
g. Carrying 6 floors and reof . ________________ 45
h. Carrying 7T or more floors and roof o ________ 50%

(5) The following reductions in assumed live loads shall be per<
mitted in designing columns, piers and walls in buildings of mill and
ordinary construction,

(a) Warehouses and storage buildings

1. Carrying the roof oo e 0%
2, Carrying 1 floor and voof oo 0%
3. Carrying 2 floors and voof ________________________ %
4. Carrying 3 or more floors and roof _ oo ___._ 10%%
{(b) Manufacturing buildings, stores and gerages
1. Carrying the roof . __ . . (%%
2. Carrying 1 floor and roof e 0%
3. Carrying 2 floors and roof . _________ ___________ 10%
4. Carrying 3 or move floorsand yoof __._._____________ 20%
(c) Al other buildings
1. Carrying the roof . ___ ___ . 0%
2. Carrying 1 floor and roof 0%
3. Carrying 2 floors and voof . ______.____________ 10%
4. Carrying 3 floors and voof . .. e 20%
5. Carrying 4 or more floors and roef -~ ... 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
every square foot of exposed surface, in addition to the dead loads
and the live loads specified above, except as provided in Wis, Adm,
Code subsection Ind 55.68 (4) and section Ind 52.22,

(2) If the overturning moment due to wind pressure exceeds 75%
of the moment of stability of the structure due to dead load only, the
structure shall be anchored to its foundations, which shall be of
sufficient weight to insure the stability of the structure; and sufficient
diagonal bracing or rigid connections between uprights and horizontal
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
width.

(4) Membhers subject to stresses produced by a combination of
wind and other loads may be proportioned for unit stresses 334 %
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 impaet (if any).
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Ind 53.02 Foundations, (1) The permissible loads on natural earth
shall not be more than the following, in tons per square foot:

{a) Quick sand and alluvial soils o __________ 14
(b} Soft elay —m ool 1
{¢) Crdinary clay and sand together in layers, wet and spongy 2
(d)} Clay or fine sand, firm and dry eee e 3
(e} Sand, compact and well cemented oo 4
(£} Gravel and coarse sand, well packed ____________________ 5
(g) Hard pan or shale e e 6
(h) Roek e Not more than 20% of the ultimate

crushing strength of such rock.

(2) Where material at footing excavation level is such as to permit
loads in excess of 2 tons per square foot, and the design is for loading
in excess of 2 tons per square foot, 2 inch hand auger test holes
shall be bored at intervals not exceeding 30 fect in any direction
within 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,
Allowable loading shall be in accordance with the above table for the
material encountered.

(3} The maximum, or safe working load for piles shall be deter-
mined by the following formula:

for steam hammer

H
L = §T1 for drop hammer
in which formula
L = gafe load in pounds
W == weight of hammer in pounds
H = fall of hammer in feet
S = penetration or sinking of the pile under the last blow, in
inches,

(4) In no case shall the maximum load on a timber pile exceed 5060
pounds per square inch of the section of the pile at mid-length.

Ind 53.03 Masonry construction; general requirement, The require-
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, walls, columns, piers and similar work under this code.

Ind 53.04 Natural building stone and cast stone. (1) RUBDLE MA-
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 ecement 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:

. Laid in
Kind of Stone Lime-Cement Laid in
Mortar Cement Mortar

(Pounds per Square Inch)

Granite . o ae e e A sieiusmsaar e caemaaan— 440 800
Limeston. 12222211111 TT LI M. 30
arble. ... . 5
Cast Stone. . 400 500

320 400

Sandatone.....
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(3) WEATHER RESISTANCE OF STONE. All natural building stone to
be used in masonry exposed to the weather or frost action shail be
such that the strength and strueture of the stone will not be affected
by the weathering or frost action.

Note: Where the weather resistance of a stone Is questioned this will
requlre freezing and thawing tests as prescribed under the specification of
the American Society for Testing Materials,

(4) All cast stone shall be branded with a permanent identification
mark of the manufacturer which shall be registered with the indus-
trial ecommission.

{5) The average compressive strength of cast stone taken on four
representative samples at the age of 28 days or when delivered on
the job shall be not less than 5000 pounds per square inch with an
individual minimum of 4500 pounds per square inch, and the average
absorption of such samples shall be not more than 7% of their dry
weight, with an individual maximum of 8%.

{6) Tests of cast stone specimens shall be made in accordance with
the "“Tentative Specifications for Cast Stone” (Serial Designation
P-3-A20T) of the American Concrete Institute.

Ind 53.05 Building brick, (1) DEerFINITION. By building brick is
meant a structural unit of burned clay or shale, sand lime or con-
crete, usually solid and about 8 inches by 3% inches by 2% inches
in size.

(2) Strucrure. All building brick shall be reetangular in form,
free from cracks, laminations and other defeets which may interfere
with proper laying of the brick or impair the strength or permanence
of the structure.

(3) ManuUracrture., Conecrete building brick shall be manufactured
from a mixture of Portland cement and approved aggregates, such
as sand, gravel, crushed stone, bituminous or anthracite einders,
burned clay or shale, or blast fuinace slag.

(4) IpeNTiFICATION., All building brick shall be of distinctive de-
sign or appearance, or marked so that the identity of the manufac-
turer may be known at any time.

(5} STRENGTH AND ABSORPTION. (a) The strength and absorption
of all building brick manufactured from burned clay or shale shall
conform to the following minimum requirements:

Compressive Strength

(bricks flatwise) ‘Water Absorption C/B Ratio
|b#, per square inch by 5 hour boiling
Average Gross Area per cent
Average of | Individual | Average of | Individual |} Average of | Individual
Grade B bricks Minimum 5 bricks Maximum 5 bricks Maximum
3.W. 3000 2500 17.0 20,0 0.78 {.80
MW, 2500 2200 2.0 25.0 0.88 0,90
N.W. 1500 1250 No Limit No Limit Ne Limit No Limit

Register, December, 1962, No, 84
Building Code

33 2




44 WISCONSIN ADMINISTRATIVE CODE

1, The ratio C/B is the ratio of absorption by 24-hour submersion
in water 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 waived,

(6) 8. W, BRICK, Grade 8. W, brick shall be used in exterior and
exposed locations where a high degree of resistance to frost action is
desired and the exposure is such that the brick may be frozen when
permeated with water.

(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 where brick are not likely to be
permeated with water or where a moderate degree of resistance to
frost action i3 permissible,

{a) Brick conforming to this grade may be used in the face of 2
wall above grade.

(8) N. W, prick, Grade N. W, brick may be used for backup or
for interior construction or if exposed for use where no frost action
oceurs.

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

Compressive Strength
(bricks flatwidse) Modulus of Rupture
Pounds Per Squara Inch (bricks Mtatwise}
Average Gross Area i*ounds Per Square Inch
Averuge of Individual Average of Individual
5 Teuta Minimum § Tests Minimum
2500 2000 450 J00

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

{11) STaNpARDS. The testing of all brick shall be in accordance
with the Standard Methods of Testing Brick (A. 8. T. M, Designa-
tion C 67) of the American Society for Testing Materialas.

Ind 53.06 Hotlow building units, (1) DeEFiNiTIONS. (3) Hollow tile
are the products of surface clay, shale, fireclay, or admixtures
theveof, moulded to permanent hollow form for use as masonry units
in building construction.

(b) Hollow concrete masonry units are the products of Portland
cement and suitable aggregates such as sand, gravel, erushed stone,
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bituminous or anthracite cinders, burned clay or shale or blast furnace
slag, moulded to permanent form for use as masonry units in build-
ing construction. Hollow concrete masonry units with applied facings
of any type shall conform to the requirements of this code,

(2) HoLLow TILE USED IN BEARING AND EXTERIOR WALLS, {a)
Strength and absorption, All hollow tile used in bearing and exterior
walls shall conform to the following minimum requirements for
strength absorption:

Compressive Strength
(Based on Groas Area)
Pounda per Square Inch Abagrption
- Per cent

End Counstruction Tile Side Construction Tile

Individual Avetaze. Individual— _lndivldual—

Average Individual Average
Minimuo | of 5 Tests | Maximum | Minimum

of 5 Tests | Minimum of § Teata

1400 1060 1000 ‘ 900 Sto 16 19 4

(3) NuMBER OF CELLS. Load bearing tile shali conform to the fol-
lowing requirements as to the minimum number of cells per unit in the
direction of wall thickness:

Nominal Horizontal Thickness of Tile Minimum Number of Cells in

as Laid in Wall, in inches Direction of Wall Thickness
4 o e 1
B e 2
B e 8
30 e 2
1 e a—— 3

Note: Cells, as used herein, are hollow spaces enclosed within the perimeter
of the exterior. shells, and having a minimum dimension of not less than
14 Inch and a cross sectional area of not less than one square inch.

{4) DouBLE-SHELL TiLE. In double-shell tile the 2 voids between
exterior and interior shells on either sida of the tile shall be considered
ag one cell in thickness of wall when their combined width is not less
than 4 inch, provided the short webs between the inner and outer
shells are not greater in number and thickness than the long trans-
verse webs 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, shall be not less than % inch, except that
in double-shell tile the combined average over-all thickness of the inner
and outer shell shall be not less than % inch. The thickness of the webs
shall be not less than % inch.

(6} AVERAGE THICKNESS. The average over-all thickness of the
shells, measured between the inner and extreme outer surfaces of
side-construction hollow tile, shall be not less than % 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 % inch.
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(7) BranpING, All clay tile shall be branded with a distinetive in-
dentation on the shell. Clay tile which comply with all requirements
for exterior construction and bearing walls shall have the word
BEARING impressed on them., All elay tile shall bear the name,
initials or trade-mark of the manufacturer.

{8) Tests. Typical specimens of all sizes and designs of hollow tile
used in exterior or bearing walls shall be tested originally to prove
compliance with this code, and thercafter as directed by the industrial
commission. Tile shalt be sampied and tested in accordance with the
standard methods of sampling and testing structural clay tile.

Note; It will be the policy of the Industrial comunission to accept methods
of sampling and testing structural clay tile as specified by the American
Society of Testing Materlals. (A.8.T.M. Designation C-112)

(9) HOLLOW CONCRETE MASONRY UNITS. (a) Compressive strength.
All hollow concrete masonry units shall have a compressive strength
of not less than 1000 pounds per square inch gross area as laid in the
wall.

1. The average strength of any group of test specimens of hollow
concrete masonry units shall not be less than the above requirement,
The strength of any individual tes} specimen shall not be less than
900 pounds per square inch gross area,

(b) Absorption. Hollow concrete masonry units shall not absorb
more than 14 pounds of water per cubic foot of concrete actually
contained.

(¢) Branding. At least one-third of all hollow concrete masonry
units shall be branded with a distinctive indentation or waterpreof
stencilled mark, which shall bear the name, initials, or trade-mark of
the manufacturer. All cubes or piles of hlock on the job shall be easily
identified by branded block which are visible. Producers having more
than one plant shall register and use a separate, distinetive brand for
each plant. A facsimile of each individual brand shall be filed with
the industrial commission.

(d) Tests. Typical specimens of all sizes and designs of hollow con-
erete masonry units shall be tested in an approved manner, oviginaily
to prove compliance with the requirements of this code, and thereafter
ag required by the industrial commission or its authorized agents.

Note: It will be the polley of the Industrlal commission to accept the method
of testing as deseribed In A.S. AL Designation C-140 "Methods of Sampling
and Testing Concerete Masonry Units™,

(e) Sampling of hollow conerete masonry 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 com-
mission or their authorized agents, It is intended that such tests will
be made at intervals not to exceed one year,

1. At the time 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 will 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. Com-
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 sep-
arate plants with separate samplings and tests for each plant,
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(f) Approvals following original tests will remain in effect until
later tests show non-conformanee with the requirements of this code.
To verify compliance with these requirements, the industrial commis-
sion may require that tests be made at its designated laboratory,

(g) Non-conformance with the requirements of Wis. Adm, Code
section Ind 53.06 shall be determined by the failure of 3 complete
tests on a particular job, as tested in an approved manner. In the
event of job non-conformance, the necessary structural correction shall
be made and the producer shall be barred from supplying any more
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 laboratory will be acccpted. To verify compliance
with 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) Weipht. The weight of hollow clay tile used in non-beaving
partitions shall be not less than the following:

) Minimum No. Minimum Individual
Minimum No. of cells in average weight, minimum
Dimension of cella in direction of I, pez sq. {t. weight, lb. per
unit wall thieknesa of tile sq, ft. of tile
2x]2x12.. 3 i 14 13
Ix12x12__ 3 1 15 14
4x18x12. 3 1 1 15
Hxl2x12__ .- 3 1 22 21
(153 -1 - S, 4 2 25 24
Rxi2x12__ . 4 o a0 28
10x13x12. 4 2 ¥ 33
12x12x12. i 2 10 38

1, The weights above are for scored tile, If any of the faces are
unscored, the weights shall be increased 0.5 lb. per square foot of
unscored area.

2, No dimension shall vary more than 3% from the specified dinen-
sions for any form of tile.

3. The requirements for minimum weights of hollow clay tile used
in non-bearing partitions shall be waived if the over-al} thickness of
the ghells, measured between the inner and extreme outer surfaces, is
not less than % inch and the thickness of webs is not less than &
inch.

{b) Shape and atructure. All hollow clay tile used in non-bearing
partitions shall be reasonably free from laminations and from such
cracks, blisters, surface roughness and other defects which would in-
terfere with the proper setting of the tile, or impair the strength,
permanence or fire protection value of the construction.

1. The depth of curvature or warpage of any face, shall not exceed
3%% of the greatest dimension of such face, but in no case move than
14 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 lesg than % inch nor more than 3/16 inch in depth, nor more
than 1 inch in width. The area covered by the grooves shall not exceed
50% of the area of the scored faces.

(¢} Branding. All hollow clay tile used in non-bearmg partitions
shall be branded with 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 hollow clay tile used in partition work shall bear the name,
initials or trade-mark of the manufacturer,

(11) HOLLOW CONCRETE MASONRY UNITS USED IN NON-BEARING PARTI-
TIONS. Al} 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) CrLAY TILE AND HOLLOW CONCRETE MASONRY UNITS USED IN
FLOOR CONSTRUCTION. (a) General requivements, 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 reguirements which
apply to tile used in exterior and bearing construction shall be com-
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 masonry floor units, Where hollow clay tile or hollow
concrete masonty units are used in concrete floor construction in a
way 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.

(e) Branding. All clay tile or concrete masonry units used in floor
construction shall conform to the branding requirements of subsection
(9) {c).

Ilstory; 1-2-56; am. Reglster, December, 1962, No. 84, eff. 1-1-53.

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

Kind of Mortar
Kind of Masonry — - —
Lime-Portlund Tartland
Lime Cement Cement
Brleko o e, R a0 140 175
Hollow Concrete Masonry Unita. oo .o [ouiuisecmeeoanao H5 100
Hollow Clay Tile. oo e ammmmee oo 85 100

(2) Where a combination of 2 or more building units is used, the
minimum 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 shzall conform to the requirements of the standard specifications
for these materials issued by the American Society for Testing Mate-
rials having designation listed as follows:

Specifieations for Portland Cement—C 150-41.
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(2) Lime putty for mortar shall be made by slaking quickiime to a
smooth paste, and shall be stored and protected tfor a period of not
less than 10 days before being used in the making of mortar. Where
pulverized quicklime is used, the storing period may be reduced to
48 hours. .

(a) Hydrated lime shall be considered the equivalent of lime putty
for all uses hereunder,

(3) Lime mortar shall consist of one part lime putty, or dry hy-
drated lime, to not more than 3 parts of approved sand, all measure-
ments by volume,

(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
more than 6 parts of approved sand, all measurements by volume,

{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 lime, in volume equal to not more than 15% of the
volume of Portland cement may be added to the mortar.

Note: Approved sand for mortar shall conform to the Tentative Specifica-
tions for Concrete Aggregates (A.S.T.M. Deslgnatijon C33—140} of the
American Society for Testing Materiala,

Ind 53.09 Bearing masonry walls, bearing partitions and piers. (1)
GENERAL REQUIREMENTS. All masonry units used in the construction
of bearing walls, bearing partitions and piers shall eonform in all
respeets 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 Wis. Adm.
Code sections Ind 53.04 and Ind 53.07.

(3) MorTars, Cement mortar shall be used for all masonry which
will have one or more faces in contact with soil. Lime-cement mortar
or cement mortar shall be used for all masonry in isolated piers,
parapet walls, chimneys where exposed to the weather, and for all
hollow masonry units, All other masonry may be laid in cement
mortar, lime-cement mortar or lime mortar.

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

{2} By eguivalent, is meant that 1/6 of the surface of a wall shall
be header, or bond, units,

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

(¢) 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 HOLLOW CONCRETE MASONRY
UNITS. Approved clay tile and conerete masonry units may be used in
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bearing and exterior walls of buildings not more than 3 stories, ov
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 masonry units.

(6) LoapInG. Concentrated loads shall be transmitted to hollow clay
tile or hollow 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 hollow
conerete 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 carried
into such wall.

{8) WALL CONSTRUCTION, Clay tile and concrete masonry units used
in bearing walls shall be well bedded in mortar. Tha net bearing area
of all clay tile and eoncrete masonry units as laid in the wall 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 Learing 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) WALL 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 wall is nat moere than 30 feet long between cross
walls, offsets or pilasters.

(12) SaMEt. A building not more than one story in height may have
8 inch bearing walls, provided the clearstory height is not more 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 between cross
walls, offsets, or pilasters is not more than 15 feet. All other l-story
buildings shall have all hearing 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 iz meas-
ured vertieally.

Negiater, Dacember, 1962, No., 84
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(14} YWALLS BELOW GRADE. Masonry walls which ave in contact with
the soil in any story shall be increased 4 inches in thickness in that
story, except that for places of abode as specified in Wis. Adm. Code
section Ind 57.001, not over 2 stories in height, 12 inch walls will be
accepted if substantial lateral supports consisting of masonvy walls,
offsets or pilasters are provided at intervals not to exceed 20 feet.

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

(16) SaMe. 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 brickwerk. No such wall
shall be less than 12 inches thick,

(17) Piers. In all buildings, the section of masonry supporting
trusses or girders shall be considered as isolated piers, the least
dimensien 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 minimum horizontal dimension.

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

{b) Support for long span joist. Where 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 feat,
pilasters shall be provided to support each joist or spandre] 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 walls or in any pier. No chase in any wall shall be deeper than
14 the wall thickness. No horizontal chase shall exceed 4 feet in length
nor shall the horizontal projection of any diagonal chase exceed 4
feet. Nlo vertical chase shall be closer than 2 feet to any pilaster, cross
wall, end wall or other stiffener,

(a} The aggregate area of recesses and chases In the wall of any
one story shall not exceed 4 the whole area of the face of the wall
in that story. No chases or recesses shall be permitted in any wall
which will reduee the fire resistance of such wall below the minimum
required by this code.

(b} The maximum percentage of openings in the horizontal cross
section of any wall shall not exceed 50%, unless the wall is increased 4
inches in thickness, or such portiong of the wall between openings
shall be as required for piers for the entire wall height,

History: 1-2-56; am. {12) (a), Register, June,ésss. No., 6, eft, 7-1-56:

am. (4) (b), Reglster, August, 19567, No, 20, eff. 9-1-57; r. and recr.
Regiater, September, 1359, No. 45, eff, 10-1-58, A

Ind 53.10 Non-bearing masonry walls. (1) GENERAL REQUIREMENTS,
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-

Reglater, December. 1962, No. 34
Building Code

340




52 WISCONSIN ADMINISTRATIVE CODE

terior stucco, such walls shall be construected of conerete masonry units
or clay tile conforming to the requirements of Wis. Adm. Code section
ind 53.06. .

(2) INTERIOR NON-BEARING WALLS, Interior non-bearing pavtition
walls may be built of materials conforming to the requirements of
Wis. Adm. Code sections Ind 53.05 and Ind 53.06, or of gypsum block
or other approved materials.

(3) TYPE OF MORTAR. Lime, lime-cement or ¢ement 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.

(¢) 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 § 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 walls and partitions shall
be securely anchored to supporting members by means of corvosion
resistant ties of at least No. 13 U.S. Standard Gauge metal spaced
not more than 18 inches center to center.

(b) Stack bond. Stack bonded masonry units used in the construe-
tion of non-load bearing walls and partitions shall be bonded with
3/16 inch steel rods or metal ties of equivalent stiffness embedded in
the mortar joint. The vertical distance between ties shall not exceed
32 inches. -

(¢) Masonry veneer on frame struetures shall be securely anchored
to the structure with corrosion resistant ties of at least No, 13 U.S.
Standavd Gauge metal or equal. The maximum vertical distance be-
tween ties shall not exceed 18 inches and the maximum horizontal dis-
tance shall not exceed 36 inches and the ties in alternate courses
shall be staggered. :

(5) HEIGHT AND THICKNESS. Interior non-bearing masonry walls
which are supported by fire-resistive construction and have tight con-
tact with 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 walls which contact less than 2-hour fire-resistive support
at the top shall be not more than 24 times their thickness in eclear
height. Plastering shall be included in computing the thickness.

(6) THICKNESS OF EXTERIOR 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.

wlllustgry: 1-2=56; r. and recr. Reglster, September, 1959, No. 45, eff.
159,

Ind 53.11 Cavity walls, (1) Exterior non-bearing walls may be built
with a facing of 4 inches of building brick complying with the
requirements of Wis. Adm. Code section Ind 53.05, and a backing

Register, December, 1962, No. 84
Building Code

34/




INDUSTRIAL COMMISSION 53

of either building brick complying with the requirements of Wis.
Adm, Code section Ind 53.05, or hollow building units complying
with the requirements of Wis, Adm. Code section Ind 53.06. Such
walls shall have an air spaee between the facing and backing eof
not less than 2 inches nor more than 2% inches, and shall be bonded
to each other with galvanized metal ties at least 34 inch thick every
16 inches in height and 24 inches in width, The maximum height
hetween supports shall be 10 feet. For heights greater than 10
feet between supports, the thickness of the backing shall be in-
creagsed 2 inches for each 5 feet, or fraction thereof. The wall shall
be anchored to the supporting framework with metal ties at least
}8 inch thick, spaced not more than 24 inches center to center.

(2) A waterproofing membrane shall be installed at the bottom of
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 weep 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 walls, individual stones shail be anchored to
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 %4 square inch in
eross section and made of wrought iron galvanized after forming, or
of commercial bronze.

{3) The backing of all stone or cast stone bearing or non-bearing
walls shall be of brick conforming to the requirements of section Ind
73,05 or other solid material weighing at least 130 pounds per cubie
foot except where the stone facing is not more than 4 inches in thicic-
ness, the backing may be of hollow masonry units conforming to the
requirements of section Ind 53.06, or other similar non-corrosive
nmaterial,

wuli-g;.r:n 1-2-56; r. and recr, Reglster, September, 1989, No. 45, efl.

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

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

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

(¢) To walls where not less than 10 feet of vacant space is main-~
tained between the wall and the boundary line between premises,

(d) To walls which are not less than 10 feet from other buildings
on the same premises.
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(2) All parapet walls shall be properly coped with incombustible,
weatherproof material.

(3) Parapet walls not less than 8 inches in thickndss and 3 feet in
height shall be provided on all division and party walls of masenry
vr concrete where such walls connect with roofs of other than 2-hour
fire-resistive construction, or better.

Historys 1-2-58; am, Reglater, December, 1362, No, 84, eff, 1-1-63.

Ind 53.14 Concrete materials. (1) PORTLAND CEMENT. Portland
cement shall conform to the “Standard Specifications for Portland
Cement” (A.8.T.M. Serial Designation; C-150-49),

(2) CoNCRETE AGGREGATES. Concrete aggregates, except lightweight
agoregates, shall conform to the “Standard Specifications for Can-
crete Apgregates” (A.8.T.M, Designation C-33—49) including the
method of sampling and testing.

(3) LIGHTWEIGHT AGGREGATES. Lightweight aggregates for concrete
shail conform to the “Standard Specifications for Lightweight Aggre-
gates for Conerete” (A.S.T.M. Designation C-130-42) including the
methods of sampling and testing.

(a) The maximum size of the aggregate shall not be larger than
15 of the narrowest dimension between sides of the forms of the mem-
ber for which the concrete is to be used nor larger than % of the
mininum clear spacing between reinforcing bars,

(4) \WWATER. Water used in mixing concrete shall be ¢lean, and free
from injurious amounts of oil, acid, alkali, organie matter, or other
harmful substances.

(5) METAL REINFORCEMENT, Metal reinforcement shall conform to
the requirements of the “Standard Specifications for Billet-Steel Bars
for Conerete Reinforcement” (A8 T.M., Serial Designation: Al5-
50T) or for “Rail Steei Bars for Concrete Reinforcement” (A.3.T.M,
Serial Designation: A16-50T) or for “Welded Steel Wire Fabric for
Concrete Reinforcement” (A.S.T.M. Serial Designation A-185-37).

(a) Deformed bars. Deformed reinforcing bars shall conform to
the “Standard Specifications for Mintimum Requirements for the De-
formations of Deformed Steel Bars for Concrete Reinforcement”
(A.8.T.M, Serial Designation: A-305-50T}, Bars not conforming to
these specifications shall be classed as plain bars,

(b) Wire mesh, Wire mesh with welded intersections not further
apart than 6 inches in the direction of the principal reinforeement
and with cross wires not smaller than No. 10 W and M gauge may be
rated as deformed bars.

{¢c) Placing metal reinforcement. Metal reinforcement shall be accu-
rately placed and adequately secured in position by conercte or metal
chairs or spacers. The minimum clear distance between parallel bars,
execept in columns, shall be equal to the nominal diameter of the bars.
In no case shall the clear distance between 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 between layers shall not be less
than one inch and the bars in the upper layers shall be placed directly
above those in the bettom layer,
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(6} STORAGE OF MATERIALS., Cement and aggregates shall be stored
in such a manner as to prevent deterioration or the intrusion of
foreign matter. Any material which has deteriorated or which has
been damaged shall be removed completely from the premises.

Ind 53.15 Concrete proportions, mixing and strength. (1) PROPOR-
TIONS, The proportions of aggregate to cement for any conerete shall
be such as to produce a mixture which will work readily into the
corners and angles of the forms and around reinforcement with the
method of placing employed on the work, but withuut permitting
the materials to segregate or excess free water to collect on the
surface.

{a) The methods of measuring concrete materials shall be such that
the proportions can be controlled accurately and checked casily at
any time during the work. Wherever practicable, such measuxement
shall be by weight rather than by volume,

{2) MixiNg, The conerete chall be mixed until there is a uniform
distribution of the materials and the mass is uniform in color and
homogeneous. In machine mixing, only batchmixers shall be used.
Each batch shall be mixed not less than one minute after all the
materials are in the mixer and must be discharged completely before
the mixer is recharged. Machine mixers shall 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.T.M. Serial Designation C94-48).

(3) StRENGTH. For the design of reinforced concrete stiuctures,
the value of . used for determining the working stresses as stipu-
lated in Wis. Adm. Code subseetion Ind 53.22 (3) shall be based on the
specified minimum 28-day compressive strength of the concrete, or on
the specified minimum compressive strength at the earlier age at which
the concrete may be expected to receive its full load. All plans, sub-
mitted for approval or used on the job, shall show clearly the assumed
strength of concrete at the specified age for which ali parts of the
structure were designed.

(a) All concrete exposed to the action of the weather shall have a
water-content of not to exceed G gallons per sack of cement,

{b) When average aggregates are to be used and no preliminary
tests are to be made, the water content to be used for various de-
sired strengths of conerete shall be as indicated in the following table:

Water-Content, If. 8, Gallona per 94 1b. 3ack of
Cement T4 G G

Assumed Compressive Strength at 28 Days,
Ib. per aq, in. 2000 2500 3000

{c) In computing the water-content, surface water carried by the
aggregates must be included. Water-content other than shown in the
above table may be used, provided that the strength-quality of the
concrete proposed for use in the structure shall be established by
tests made in advance of the start of the work, using suitahle con-
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éistencies andTEn accc;rdance with the “Standard Method of Making
ompression Tests of Concrete” (A.S.T.M. Seri { ion:
Contor { erial .Desagnatlon.

(d) A curve representing the velation between the water-content
anq the average 28-day compressive stiength or earlier strength at
which the concrete i3 to receive its full working load, shall be estab-
§lshed for a range of values including all the compressive strengths
indicated on the plana,

(e) Th'e curve shall he established by at least 3 points, each point
representing average values from at least 4 test specimens. The
maximum allowable water-content for the concrete for the structure
shall be as_determined from this curve and shall correspond to a
strength.whlch is 15% greater than that indicated on the plans, No
SUbstltu_tl_Ons shall be made in the materialg used on the work with-
out additional tests in accordance herewith to show that the quality
of the concrete is satisfactory. :

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

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

{b) Al concrete materials and all reinforcements, forms, filiers,
and ground with which the concrete is to come in contact, shail be
free from frost. Whenever the temperature of the surrounding air is
below 40 degrees Fahrenheit, all concrete when placed in the forms
shall have a temperature of between 60 and 90 degrees Fahrenheit
and shall be maintained at a temperature of not less than 50 degrees
Fahrenheit for at least 72 hours for normal concrete or 24 hours for
high-early-strength concrete, or for as much more time as is neces-
sary to insure proper rate of curing of the concrete. The housing,
covering or other protection used in connection with curing shall
remain in place and intact at least 24 hours after the artificial heating
is discontinued. No dependence shall be placed on salt or other chemi-
cals for the prevention of freezing,

(5) FORMS AND SHORING FOR CONCRETE STRUCTUREs. Forms shall be
substantially constructed to ecarry dead and live loads and impact
imposed during 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 mortal". They shail be
properly braced or tied together so as to maintain position and shape.

(a) Forms shall be removed in such manner as to insure the com-
plete safety of the structure. Where the structure as a wl}o}e is sup-
ported on shores, the removable floor forms, beam and girder sides,
column and similar vertiecal forms may ‘be removed after 24 hours,
provided the concrete is sufficiently hard not to be injured thereby.
In no case shall the supporting forms or shoring be removed until
the members have acquirved sufficient strength to support safely their
weight and the load thereon. The results of suitable control tests may
be used as evidenee that the concrete has attained such sufficient

strength.
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Ind 53.16 Flexure of beams, frames, and slabs, (1) CONDITION OF
pEsIGN, All members of frames or continuous construction shall be
designed to resist at all sections the maximum moments and shears
produced by dead load, live load and wind load, as determined by
some one of the appmmmat:' mathods of elastic f1 ame analysis. Any
reasonable assumplions may be adopted as to relative stifiness of
columns and floor members, The assumptions made should be con-
sistent throughout the analysis. The following wili serve as a guide
to satisfactory design.

{a) The stiffness, K, of a member is defined as EI divided by 1
or h, The modulus of elasticity for concrete shall be assunied as
1000 f’c, and that for steel as 30,000,000 lbs. per sq. in. In the analy-
sis of continuous frames, center to center distances, | and h, shall
be used in the determination of moments,

(b} In computing the value of I of slabs, beams, girders, and
columns, the reinforcement may be neglected. In TF-shaped sections
allowance shall be made for the effect of the flange. The additional
width of haunched floor members near supports may be neglected in
computing moments, but may be considered to resist moment and
shear. The additional depth of haunched floor members may be con-
sidered as resisting mioment only when a complete analysis is made
taking into account the variation in depth. Otherwise the minimum
depth should be used to find moment and to resist the resulting
moment. However, in any case, the actual depth may be assumed to
resist shear.

(c) Moments at faces of supports may be used for design of beams
and girders. Solid or ribbed slabs with c¢lear spans of not more than
10 feet that are built integrally with their supports may be designed
as continuous slabg on knife edge supports with spans equal to the
clear spans of the slab and the width of beams otherwise neglected.
The span length of members that are not built integrally with their
supports shail be the clear span plug the depth of the beam or slab
but shall not exceed the distance befween centers of supports.

(d) The clear distance between lateral supports of a beam shall not
exceed 32 times the least width of compression flange.

(2) REQUIREMENTS For T-BEAMS, In T-beam construction, the slab
and beam shall be built integrally or otherwise effectively honded to-
gether. The effective flange width 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 ghall not exceed
g times the thickness of the slab nor % the clear distance of the next

eam.

{a) For beams having a flange on one side only, the effective over-
hanging flange width shal]l not exceed ; of the span length of the
beam, nor 6 times the thickness of the slah, nor ¥ the clear distance
to the next beam.

(b) Where the prinecipal reinforcement in a slab which is consid-
ered as the flange of & 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 § times the thickness
of the flange, nor in any case 18 inches.
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(e} Provision shall be made for the compressive stress at the sup-
port in continuous T-beamn construction, care being taken that the
provisions relating to the spacing of bars, and the placing of conerete
shall be fully met.

{d)} The overhanging portion of the flange of the beam shall not he
considered as effective in computing the shear and diagonal tension
resistance of T-beams.

{e) Isolated heams in which the T-form is used only for the pur-
pose of providing additional compression ayea, shall have a flange
thickness of not less than % the width of the web and a total flange
width not more than 4 times the web thickness,

(3} COMPRESSION STEEL IN FLEXURAL MEMBERS. Compression steel
in beams, girders, or slabs shall be anchored by ties or stirrups not
less than % inch in diameter spaced not farther apart than 16 bar
diameters, or 48 tie diameters, Such stirrups or ties shall be used
throughout the distance where the compression steel is yequired,

(4) CONCRETE FOIST FLOOR CONSTRUCTION, Conerete joist floar con-
struction consists of concrete joists and slabs placed monolithicaily
with or without burned clay or concrete tile fillers. The joists shall not
be farther apart than 30 inches face to face, The joists shall be not
less than 4 inches wide, nor of a depth more than § times the width.

(a) When burned clay or concrete tile fillers, of material having a
unit compressive strength at least equal to that of the designed
gtrength of the conerete in the joists are used, and the fillers ave so
placed that the joints in alternate rows are staggered, the vertical
shells of the fillers in contact with the joists may be included in the
calculations involving shear or negative bending moment, No other
portion of the fillers may be included in the design caleulations,

(b) The concrete slab over the fillers shall be not less than one and
one-half inches in thickness, nor less in thickness than 1% of the clear
distanece between joists.

(¢) Where removable forms or fillers are used, the thickness of
the conerete slab shall not be less than ¢ of the clear distance be-
tween joists and in no case less than 2 inches. Such slab shall be
reinforced at right angles to the joists with a minimum of .049 sq.
in. of reinforeing steel per foot of width, and in slabs on which
the preseribed live load does not exceed 50 lbs, per sq. ft.,, no addi-
tional reinforcements shall be required,

(d) When the finish used as a wearing surface is placed mono-
lithieally with the stiuctural slab in buildings of the warehouse or
industrial elass, the thickness of the conerete over the fillers shall be
%4 inch greater than the thickness used for design purposes,

(e) Where the slab containg conduita 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.

(8) FLAT SLAB3 AND TWOQ-WAY SLABS WITH SUPPORTS ON 4 SIDES.
Structures of these types shall be designed in accordance with the
provisions of the 1940 Report of the Joint Committee on Standard
Specifications for Concrete and Reinforced Concrete, or the build-
ing regulations for reinforced conerete of the American Concrete
Institute (A.C.JI. 318-56).
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Ind 53.17 Shear and diagonal tension. (1) GeENeRAL. Due to the
composite character of reinforeed concrete beams, the action of re-
inforcement in resisting diagonal tension is not susceptible of ‘exact
analysis. Hence, the design of web reinforcement is based on empirical
or modified rational methods which have been developed from tests
and the observations of existing struetures.

(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 provided, either in the form of low
bond stress or effective anchorage of the reinforcement. The impor-
tance of bond resistance is such that high working stresses are per-
mitted only when all of the reinforcement is anchored properly, There-
fore, the requirements of Wis. Adm. Code section Ind 53.18 on bond
and anchorage are intimately related to the provisions of this section.

(2) UNIT SHEARING STRESS. The shearing unit stress used as a
measure of diagonal tension shall be computed by the formula

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 arve used, the shells of the tile in contaet with the joists may
be used in computing the shearing stress provided that the net com-
pressive strength of the shells of tile equals that of the conerete in
the joists and provided that the joints in alternate rows of tile are
staggered. ‘

(3} UsE oF WEB REINFORCEMENT, Where the shearing unit stress
in a heam or joist exceeds 0.03 f’., web reinforcement shall be pro-
vided at all sections for the shear in excess of thiz amount,

{a} Web reinforcement may consist of vertical or inelined stirrups
or bent-up longitudinal reinforcement or a combination thereof, Bars
inclined at an angle less than 15 degrees with the axis of the beam
shall not be considered as web reinforcement.

(b) Stirrups or bent-up lengitudinal bars to be considered effective
as web reinforecement shall be anchored at hoth ends in aeccordance
with the requirements of Wis. Adm. Code section Ind 53.18.

(4) SPACING OF WEB REINFORCEMENT. Where web reinforcement is
required, it shall he spaced that every 45 degree line (representing
a potential crack) extending from the mid-depth of the beam to the
longitudinal tension bars shall be crossed by at least one line of web
reinforcement, If a shearing unit stress in excess of 0.06 f'. iz used,
every sluch line shall be crossed by at least 2 such lines of web
reinforcement,

Ind 5318 Bond and anchorage. (1) UNIT BOND STRESS, In flexual
members in which the tensile reinforecement is parallel to the com.
pression face, the bond stress at any cross seetion shall be computed

v
Toja In beams of variable depth to which thia
formula does not apply, special provision must be made for the end
anchorage of all tensile reinforcement.

(2) ANCHORAGE FOR LONGITUDINAL STEEL AND WER REINFORCEMENT,
Tensile negative reinforcement in any span of a continuous restrained
or cantilever beam, or in any member of a rigid frame shall be ade-

by the formula u =<
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quately anchored by bond, hooks or mechanical anchors in ov through
the supporting member, Within any such span, every reinforcing bar,
whether required for positive or negative reinforcement, shall be
extended at least 12 diameters beyond the point at which it is no
longer needed to resist stress, The maximum tension in any bar must
be developed by bond on a suflicient straight or bent embedment 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 with the reinforcement which resists
moment of opposite sign.

(a) Of the positive reinforcement in continuous beams not less than
4% of the area shall extend along the same face of the beam into the
suppert a distance of 6 inches.

(b} In simple beams, or at the freely supported end of eontinuous
beams, at least 4 the required positive reinforcement shall extend
alogg‘ the same face of the beam into the support a distance of 6
inehes. .

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

{(d) Single separate bars used as web reinforcement shall be
anchored at each end by one of the following methods:

1. By welding to longitudinal rveinforcement.

2. By hooking tightly around the longitudinal reinforcement through
180 degrees,

3. The extreme ends of bars forming simple U or 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 diameter than the stirrup bar and shall project hevond
the bend at least 12 diameters of the stirrup bar.

4. In all cases, web reinforcements shall be carried as close to the
compression surface of the beam as fire and rust protection regula-
tions and the proximity of other steel will permit,

Ind 53.19 Columns, (1) LiMITING DIMENSIONS, The following sections
apply to a short ecolumn, for which the unsupported height is not
greater than 10 times the least lateral dimension. When the unsup-
ported height exceeds this value, the design shall be modified as shown
in Wis, Adm. Code seetion Ind 53.19, The unsupported height may be
defined as the distance from the bottom of a siab, eolumn capital, or
beam to the top of the floor below.

Principal columns in buildings shall have a minimum. diameter of
10 inches. Rectangular columns 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 from
story to story shall have a minimum diameter or thickness of 6 inches.

(2) SPIRAL COLUMNS, The maximum allowable axial load on columns

reinforced with longitudinal bars and closely spaced spirals enclosing
a cirenlar core shall be as follows:

P = A, (0.225 i + f.ps)

Wherein
A, == The gross area of the column,
f'.+ = Compressive strength of the concrete.
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£y = Nominal allowuble stress in vertical column reinforcement to
be taken at 405 of the minimum specification value of the
vield print; namely, for rail er hard grade steel—20,0004 ;
for intermediate grade steel—16,000 7.

pe = Ratio of the effective cross sectional area of vertical rein-

forcement to the gross area A.. The ratio p; shall not be less

than 0.01 nor more than 0.08.

(a) Vertical bars. The minimum number of vertical bars shall be
6, and the minimum diameter of har shall be % inch. Spirals shall he
at least 34 inch in diameter and shall not be spaced less than 114
inches nor more than 3 inches apart.

(b) Spiral reinforcement. The ratio of sbiral reinforcement p! shall
not be less than the value given by the following formula:

p‘:-..-0.45( : -1 )%—
Wherein

p* = Ratio of volume of spiral reinforcement to the volume of the
concrete core (out to out of spirals),

f', = Useful limit stress of spiral reinforecement 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 drawn wire.

(3) TIEp coLUMmNS. The maximum allowable axial load on columns
reinforced with longitudinal bars and separate laterai ties shall be
80% of that given by the formula for spirally reinforced columns,

{a) The minimmum number of vertical bars shall be 4, and the nmini-
mum diameter of bar shall be % inch. Lateral ties shall be at least 4
inch in diameter and shall be spaced apart not over 16 bar diameters,
48 tie diameters, or the least dimension of the column. When there are
more than 4 vertical bars, additional ties shall be provided so that
every longitudinal bar is held firmly in its designed position,

(4) Long conuMNs. The maximum allowable lond P* on an axiaily
loaded reinforced conerete column having a height, h, greater than
10 times its least lateral dimension, d, is given by the formula:

h
Pr=P [1.3 — .03-3

in which P = the allowable axial load on a norinal short column.

(5) BENDING MOMENTS IN COLUMNS. Columns in building frames
shall be designed to resist the maximum moments and shears produced
by dead load, live load, and wind load, as determined by some approxi-
mate method of elastic frame analysis. Assumptions as to rvelative
rigidity of eolumns 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 caleulating 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) Where 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 with concrete having a strength of 3,000
per sq. in, or above, 20 diameters of bar of intermediate or hard grade
steel. For bars of higher yield point, the amount of lap shail be in-
ereased one diameter for each 1,000# per sq. in. by which the allow-
able stress exceeds 20,0004 per sq. in, When the conerete strengths
are less than 3,000# per sq. in,, the amount of lap shall be 4 greater
than the values given above.

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

3. Welded splices or other positive connections may be used instead
of lapped splices. Welded splices shall preferably be used in cases
where the bar diameter exceeds 134 inches, An approved welded splice
shall be defined as one in which the bars are butted and welded and
that will develop in tension at least the yield point stress of the rein-
forcing steel used.

Itistory: 1-2-66; am. Register, December, 19682, No. 84, eff. 1-1-63.

Ind 53.20 Plain and reinforced concrete walls and piers. (1) Defi--
nitions. Plain concrete walls shall be defined as concrete walls where
the area of the horizontal reinforcement is less than 0.0025 and the
area of the vertical reinforcement is less than 0.0015 times the cross
sectional area of the wall where bars are used and not less than
% this amount where welded wire fabric of not less than No. 10
A, 8, & 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 downward, the minimum thickness
shall be increased 1 inch.

(a) Reinforced conecrete bearing walls shall have a thickness of not
liss than 1/25 of the unsupported height or width, whichever is the
shorter.

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

{¢) The timit of thickness and quantity of reinforcement may be
waived when structural analysis shows adeguate strength and sta-
bility, if approved by the industrial commission.

(3) Working stresses. The allowable working stresses in reinforced
eoncrete bearing walls with minimum reinforeement specitied above
shall be 0.25 . for walls having a ratio of height to thickness of 10
or less and shall be reduced proportionally to 0.15 . for walls hav-
ing a ratio of height to thickness of 25. When the reinforcement in
hearing walls is designed, placed, and anchored in position as for
tied columns, the allowable working stresses for tied columng may
be used. The length of wall to be considered effective for each con-
centrated load shall not exceed the width of the bearing plus 4 times
the wall thiekness, nor shall it exceed the center to center distance
between loads. The ratio p’; 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 between supporting or enclosing
members.

History: 1-2-66; r. and recr. Reglster, August. 1257, No, 20, eff, 9-1-57.
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Ind 53.21 Footings., (1) BENDING MOMENT. The external moment on
any section shall be determined by passing through the section a
vertical plane which 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 moment computed in the manner just
deseribed at sections located as follows:

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

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

3. Halfway between the face of the column or pedestal and the
edge of the metallic base, for footings under metallic hages,

4, The width resisting compression at any section shall be assumed
ag the entive width of the top of the footing at the section under
consideration.

(b) In one-way reinforced foolings, the total tensile reinforcement
at any section shall provide a moment of resistance at least equal to
the bending moment and the reinforcement thus determined shall be
distributed uniformly across the full width of the section.

(¢) In two-way reinforced footings, the total tensile reinforcement
at any section shall provide a moment of resistance at least equal fo
85% of the bending moment.

{(d) In two-way square footings, the reinforcement extending in
each direction shall he distributed uniformly across the full width of
the footing.

(e) In two-way rectangular footings, the reinforcement in the
long direction shall be distributed uniformly across the full width of
the footing. In the case of the reinforcement in the short direction,
that portion determined by the following formula shall be uniformly
distributed across a band-width (B) centered with respect to the
center line of the column or pedestal and having a width 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 dimension = (S + 1)

In this formula, "*S8" is the ratio of the long side to the short side
of the footing.

(2) ANCHORAGE OF BARS IN FOOTING sLaBsS, 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) SuEAR 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 plancs through the footing,
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each of which is parallel to a corrvesponding face of the column,
pedestal, or wall 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 ba 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 or pedestal corners and making 45 degree
angles with the prinecipal axes of the footing, and that portion of
the corresponding edge or edges of the footing Intercepted between
the 2 diagonals,

{b)} Critical sectiong for bond shall be assumed at the same planes
as thosa prescribed for bending moment; also at all other vertical
planes where changes of section or of reinforcement oecur,

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

(d) The total tengile 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, 856%.

{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 seetion shall be assumed
ag producing shear on the section; the reaction from any pile whose
center is located 6 inches or more inside the section shall be assumed
ag 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 COLUMN. The stress in the
longitudinal reinforcement of a column or pedestal shall be trans-
ferred to its supporting pedestal ov footing either by extending the
longitudinal bars inte, the supporting member, or by dowels,

(a) In case the transfer of stress in the reinforcement is accom-
plished by extension of the longitudinal bars, they shall extend into
the supporting member the distance required to transfer to the con-
¢rete, by aliowable bond stress, their full working value.

(b} In cases where doweis are used, their total sectional area
shall be not less 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 dowels per member be less than 4 ahd
the diameter of the dowels shall not exceed the diameter of the
column bars by more than % inch,

(¢} 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 down into the supporting pedestal or footing the distance required
to transfer to the conercte, by allowable bond stress, the full working
value of the dowel.

(d) The compressive stress in the concrete at the base of a column
or pedestal shall be considered as being transferred by bearing to
the top of the supporting pedestal or footing. The unit compressive
stress on the loaded area shall not exceed the bearing stress allowable
for the quality of concrete in the supporting member as limited by
the ratio of the loaded area to the supporting area.

(e) In sloped or stepped footings, the supporting area for bearing
may be taken as the top hovizontal surface of the footing, or as-
sumed as the area of the lower base of the largest frustum of a
pyramid or cone contained wholly within 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'.. Where this stress is exceeded, rein-
forcement shall be provided and the member designed as a reinforced
conerete column.

(a) The depth and width of a pedestal or footing of plain concrete
shall be such that the tension in the concrete shall not exceed .03 ',
and the average shearing stress shall not exceed .02 . taken on
sections as preseribed heretofore for reinforced conerete footings.

(6) FooriNGs SUPPORTING ROUND COLUMNS, In computing the
stresses in footings which support a round or octagonal concrete
column or pedestal, the “face” of the column or pedestal shall be
taken as the side of a square having an area equal to the area en-
closed within the perimeter of the column or pedestal. :

(7} MINIMUM EDEE-THICKNESS. In reinforced concrete footings, the
thickness above the reinfercement 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 cdge shall be
not less than B 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) CoN¢RETE STRENGTI, The
strength of concrete is fixed by the water content as deseribed in
Wis. Adm, Code subsection Ind 53.15 (8). Reinforced concrete used
under this code shall have a compressive strength of at least 20007
per sq. in. and no credit shall be given for strengths in excess of
3000# per sq. in. unless approved in writing by the industrial com-
mission.

(2) MopuLaR RATIO, The modular ratio, n, shall be assumed equal

30,000
ton = —'f—,""".
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{3) ALLOWABLE UNIT STRESSES IN CONCRETE.

Allowable unit stresses

For any
atrength of| For strength of concrete
: convrets in shown helow
Description accordance; Maxi-
with Section mum
value
53, 15(2) pai o= 2000 (" =2500f {’¢=3000
39,000 pai pai pai
o= nw=l§ n=12 n=10
e
Flexure: [
Extremse fiber stress in
compreanfon . . auauaooou- fo [P Y.T LR 200 1125 1350
Extreme fber stress in tenaion
in plain conerete footinga_..| o [ 0.030°5 [.o..-.. 60 5 90
Shear: v {aa & measure of
diagonal tension)
Beams with no web rein-
foreament_ - ... ..o.-- ve ] 0080, foioaaa. [14) 15 80
Beamas with properly designed
web reinforcement.__...... v G20y [ocoae-- 240 300 360
Flat slabs at distance d from
edge of column capital or
drop panel ... _...... ve | 0.0 Jeaocn-. 60 75 90
Footioge . ... Ve | 0.03[, T3 60 75 5
Bond: u
Delormed bars
Top bars. - eroee i 0.0 ¢ 245 140 175 210
In 2-way footings
(except top bars). ... ._...[..____ 0.081' 4 280 1680 200 240
Allothers_ ..o, 0,100, 350 200 250 300
Plain bars {must be hooked)
Top bars. e e e 0.030', 105 60 5 90
In 2-way footings
{except top bars) 0.0361" o 126 72 80 108
All others. .. ...._ 0.0450 5 158 90 113 135
Bearing: {4
‘Walls, Piers, Filaaters and
Pedestala
On full aresa fa 0.25¢ . 500 625 750
On !4 area or less te | 0.375F, 750 938 1125
Columna:
See sectlon Ind 53.19

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

1, Btructural grade steel rods

___________________ f, =

2, Intermediate grade and hard stee]l rods (Billet

steel, rai] steel or axle steel)

(b) Compression in column verticals:

1. Intermediate grade steel rods

2. Hard grade steel rods (Billet steel, rail steel or

axle steel)

- Lo =

18,000

= 20,000

16,000

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. —compréssive unit stress in extreme fibre of concrete in
flexure or axial compression in concrete in columns.
v.—unit shearing stress in concrete.
u —hond stress per unit area of surface of bar.

f. —tensile unit stresg in reinforcement.
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(5) ULTIMATE STRENGTH MuTUOb oF DESIGN. (a) The ultimate
strength method of design for reinforced conerete may be used undler
the following conditions if approved in writing by the industrial
comniission, .

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,

3, Positive control shall be providéd for the concrete mix. This
ineludes periodic tests of regular concrete cylinders to determine 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
desigm is involved.

History: 1-2-56; cr. (6), Register, September, 1959, No. 45, eff. 10-1-59,

Ind 5323 Reinforced gypsum concrete. (1) MaTERIALS. (a) The
term “gypsum” as used in this ehapter shall mean calcined gypsum
manufactured from gypsum meeting the requirements of the Ameri-
can Society for Testing Materials’ 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.

(¢) Precast gypsum conerete shall contain not more than 3% and
cast-in-place gypsum concrete not more than 121%% of wood chips,
sh'avings, or fiber measured as a percentage by weight of the dry
mix.

(d) Wood chips, shavings, or fiber used in gypsum conerete shall
be dry, eoft wood, uniform and clean in appearance. They shall pass
a l-inch screen and shall be not more than v inch in thickness.

(e) Steel bar and wire reinforcing shall meet the requirements of
Wis. 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, which shall be not less than 3 inches thick, Hollow 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 gvpsum concrete units for floor and roof construction
shall be reinforeced and unless the shape or marking of the umit is
such as to insure its being placed right side up, the reinforcineg shall
be symmetrical so that the unit can support its load either side up.

(3) DesiaN. (a) Reinforced gypsum concrete ghall he degigned by
methoda admitting of rational analysis according to established prin-
ciples of mechanics, 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 prineiples established for reinforced con-
crete shall also apply to reinforced gypsum concrete insofar as they
are pertinent.

(b} For precast gypsum structural units which can not be analyzed
in accordance with established prineciples of mechanies, the safe uni-
formly distributed carrying capacity shall be taken ag % of the

Regiater, Dacember, 1962, No. £4
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total load causing failure in a full size test panel with the load ap-
plied along 2 lines each distant %4 of the clear span from the suppout.

(¢) Reinforced gypsum conerete shalli not be used where exposed
directly to the weather or where subjected to frequent or continuous
wetting,

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

1, Class 1 Neat (Containing gypsum and wa-

ter only) - . 1800 1lbs. per sq. in.
2. Class 2 Containing not more than 3% by

weight of wood chips or fiber __1000 lbs., per sq. in.
3. Class 3 Containing not more than 1214%

by weight of wood chips or fiber 500 Ibs, per sq. in,

(b} The strength of gypsum conerete 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 specimens
shall be dried at a temperature of not less than 70 degrees Fahrenheit
nor more than 100 degrees Fahrenheit in an atmosphere of not more
than 0% relative humidity. The specimens shall be weighed at 1-day
intervals until constant weight is attazined. The method of testing
and application of load shall be in accordance with the requirements
specified in sections 19 and 20 of Standard Methods of Making Com-
pression Tests of Concrete, A.S.T.M, C39-39, The average of the 5
specimens shall not fall below the specified minimum and in no case
shall any specimen show a strength of less than 809 of the specified
minimum,

{5} Moburus oF eLasTICITY. (a) In the design of structural mem-
bers of reinforced gypsum concrete the following values shall be used
for the modulus of clasticity:

1. Class 1 Neat oo 1,000,000 1bs. per sq. in
2. Class 2 Containing not movre than 3%

by weight of wood chips or

fiber .o 600,000 1bs. per sq. in.
3. Class 3 Containing not more than

12%% by weight of wood

chips or fiber oo 200,600 1bs. per sq. in.

(6) ALLOWABLE STRESSES, {(a) In the design of structural members
of reinforced gypsum concrete the stresses in the concrete shall not
exceed the following allowable values:

1, Compressive stress in hending . ________.. 0.25f,
2. Axial compressive or bearing stress ____ .. oo 0.20f;
3, Bond stress (reinforcement anchored) .. _ ..o _____ 0.02f,
4, Shearing stress (reinforcement anchored) .. 0.02f,

5. In this table (/) indicates the compressive strength of the gyp-
sum concrete as specified in subsection (4) (a).

(b) The tengile stresses in reinforcing steel shall be as specified
for reinforced concrete made with Portland cement,
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(7T) SuspeNsloN sYsSTEM, In the construction of floors or other
slabs the reinforeing shall consist of wires with continuity throurh
multiple spans and anchored at the ends. The wired shall be sup-
ported in the top of the slab by the roof or floor beams and shall
be tightly drawn down as nearly to the bottom of the slab at mid-
span as fire protection requirements will allow. Provision shall be
made in the framing of the end bays of this system for resisting the
forces due to end anchorage of the wires. The wires shall be designed
for a tension in pounds per foot width of slab equal to:

wk?
8d
in which
1w is the total load in 1bs. per sq. ft.
L is the clear span in feet
d i3 the sag of the wires in feet

Ind 53.24 Btructural steel. (1) MATERIAL. {a) Minimum yield point.
The minimum yield point in pounds per squave inch for structural

steel used in buildings and structures under this code shall be as
follows:

Steel for bridges and buildings, Designation A-7 ___. 33,000
Structural steel for welding, Designation A-373 .- 32,000
Structural steel, Designation A-836 moomcoeeem 36,000
High-strength structural steel, Designation A—440 _. 42,000—50,000
High-strength low-alloy structural manganese vanadium

steel, Designation A—441 e 42,000—50,000
High-strength low-alloy structural steel,
Designation A-242 oo e 42,000—50,000

1, Certified test reports shall be submitted as evidence of conform-
ity with the gpecifications when requested by the industrial commis-
sion,

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

(b) Other metals. Cast steel shall conform to one of the following
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 reports 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 C1, F and G. (Class C1 forgings that are to be welded shall
be ordered in accordance with supplemental requirements S5 of A-
235.)

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

Register, December, 1562, No, &4
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8. Certified test reports shall be submitted as evidence of ¢onform-
jty with the specifications when requested by the industrial commis-
sion. :

(¢) Rivet steel. Rivet steel shall conform to one of the following
specifications:

Structural rivet steel, Designation A-141.

High-strength struetural rivet steel, Designation A-195,

High-strength structural ailoy rivet steel, Designation A-4086.

1. Certified test reports shall be submitted ag evidence of conform-
ity with the specifications when requested by the industrial commis-
sion. i

(d) DBolts. High-strength steel bolts shall conform {o one of the fol-
lowing specifications:

High-strength steel bolts for structural joints, Designation A-323.

Quenched and tempered alloy steel bolts and studs with suitable
nuts, Designation A-354, Grade BC.

1. Other bolts shall conform to the specifieation for low-carbon steel
externally and internally threaded standard fasteners, Designation
A-307, hereinafter designated as A-307 bolts.

2, Manufacturer's certification shall he submitted as evidence of
conformity with the specifications when requested by the industrial
commission.

{e) Filler metal for welding, Welding electrodes for manual shielded
metal are welding shall conform to the E60 or E70 series of the speci-
fication for mild steel are welding electrodes, Designation A-233.

1. Bare electrodes and granular fusible flux used in combinations
for submerged are welding shall be eapable of producing weld metal
having the following tensile properties when deposited in a multiple
pass weld:

a, Grade SA-1
Tensile strength 62,000 to 80,000 psi
Yield point, min. 45,000 psi
Elongation in 2 in., min. 25%
Reduction in area, min. 0%

b. Grade SA-2
Tensile strength 70,000 to 90,000 psi
Yield point, min, 50,000 psi
Elongation in 2 in., min. 2065
Reductior in area, min. 40%

2. Manufacturer’s certification shall be submitted as evidence of
conformity with the specifications when requested by the industrial
commission. s

{2) ALLOWABLE UNIT STRESSES. All components of the structure
shall be so proportioned that the unit stresses in pounds per square
inch shall not exceed the following values except as specified in Wis,
Adm. Codea seetion Ind 53.01,

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

F, = 0.60T,

Register, Decemher., 1962, No. 84
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bo On the net section ab pin holes in eyebars, pin-connected plates
ot built-up members
Fe= 040 Ty
Alluwithle tensile stress
Minimum yiehd point of tyne of steel Used

Naoter ¥,
l"r

I h

2. Shear. On the pgross section of beam und -plate givder webs
F. == 040F,

3. Compression. a. On the gross zection of axially loaded compres-
zion members when —l- » the lavgest stenderness reatio of any un-

r
Iaced segment is less than C.

(FORMULA L)
(o
AL
P, = ' 20 ol
F.

(D)

8C. 8C.~

Where

F. S. = factor of sufety = —2— 4
B

and

ey
/ol
C=4"F,

b. On the gross section of axially toaded columns when —}_—uxceeds C.

(FORMULA 2)
= 149,000,000
()
"
e On the gross section of axiully lowled bracing and secondary

members, when exveeds 120

(FORMULA 3)
F, (by Formula 1 or 2}

N 1
b — men
! 200v

Fn-'-"'-

d. On the gross area of plate givder stiffeners
F.=060F,

e. On the web of rolled shapes at the toe of the fillet,
F.=0.73F,

4. Bending. a, Tension and compression on extreme fibers of rolled
shapes and built-up members having an axis of symmetry in the plane

Regigter, Decemher, 1962, No, §4
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of loading and proportions meeting the requirements of compuct sec-
tions, when the member 15 supported laterally at intervals no preater
than 13 times its compression flange width

Fu = U.Gﬁ F,»

b. Beams and girders which meet the requirements of the preceding
paragraph and are continusus over supports or are rigidly framed to
columns by means of rivets, high-strength bolts or welds, may he pro-
portioned for /10 of the negative moments produced by gravity load-
ing which are maximum at peints of support provided that, for such
members, the maximum positive moment shall be increased by 1/10
of the average negative moments. This reduction shall not apply to
moments produced by loading on cantilevevs. If the negative moment
is resisted by a column rigidly framed 1o the beam or givder, the 1/10
reduction may be used in proportioning the column for the combined
axial and bending loading, provided that the unit stiress, due to any
eoncurrent axial load on the member, does not exceed (.15F,,

¢, Tension and compression on extreme fibers of unsymmetrical
members supported in the region of compression stress as specified in
section 4. a,

= 0.60F,

d. Tension and compression on extreme fibers of box-type members
whose proportions do not meet the provisions of compact sections, but
do conform to the provisions of section 5——Width-Thickness Ratio,

Fh = U.SOF)

e. Tension on extreme fibers of other rolled shapes, built-up mem-
bers, and plate givders.

F\, = 0.30F,

f. Compression on extreme fibers of rolied shapes, plate girders, and
built-up members having an axis of symmetry in the plane of their
web (other than box-type beams and girders), the larger value com-
puted by formulas (4) and ¢5), but not more than 0.G0F;

(FORMULA 1)

(=)
Fo={10o-2Y 7 loaor,
2C,2

(FORMULA 5)
. 12,000,000
Fy= 1d
At
where 1 is the unbraced length of the compresswon .ange; v is the
rudiug of gyration of a tee section comprising the compression flange
plus 1/6 of the web area, about an axis in the plane nf the web; A«
is the area of the compression flange; C. is defined in section 3. a.
and Cu, which can consevvatively be taken ag unity, is equal to

Cu= 1.75 — 1.05 ('%41') +0.3 (.%_) but not more than 2.3
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where M, is the smaller and M, the larger beading moment at the ends
of the unbraced length, taken about the strong axis of the member,

and where%- , the ratio of end moments, is positive when M, and
2

M, have the same sign (smgle curvatute bending) and negative when
they are of opposite signs (reverse curvature bending). When the
Lbending mement at any point within an unblaced length is larger

than that at both ends of this length the ratic -\—[‘ shall be taken
itlg
as unity.
g. Compression on extreme fibers of channels, the value computed
by formula (5), but not more than

Fh = O.GOF,-

h. Tension and compression on extreme fibers of large pins.
Fh = O-QOF,

i. Tension and compression on extreme fibers of rectangular beaving
plates,
Iy = 0.75F,
5. Rearing (on contact area). a. Milled surfaces and pins in reamed,
drilled or bored holes, pounds per square inch
b. Finished stiffeners pounds per square inch
Fr=0.80F,
F, = 0.90F,

c. Expansion rollers and rockers, pounds per linear inch

(P, — 13,000)
Fy= ( 50,000 660d

where d is the diameter of roller rocker in inches

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

TABLE 1
Shear (Fv)
Deacription of Fastener Tension
(F) Friction-type | Bearing-typae
Connections Connectiona
20,000 15,000
- 27,000 20,000
A307 bolts and threaded plrt.u of AT and
ok I 14,000 10,008
Threaded parts of other ateels. ... ........ 0.40Fy 0.30Fy
A325 bolts when threading is not excluded
from shear plane. .. ..v.cummeaoccacnann- 40,000 15,000
A325 bolts when threading is excluded {rom
ahear planes_ .. oo ... 40, 000 22,000
Als4, Grade BC. bolts when threading is
not excluded feom shear planes__________ 50,000 20,000
Aldb4, Grade BC, when threading is excluded
from shear planea. ... ... 50,000 24,000
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Allowable bearing stress on projected avea of bolts in bearing-type

connections and on vivets.
Fp pramed I.ESF,

{Bearing stress not vestricted in friction-type connections assem-
bled with A325 and A354, 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 groove welds made with
A233 Class L60 series ejectrodes and fillet welds made by submerged
arc welding Grade SA-1—13,600.

Fillet, plug, slot and partial penetration groove welds made with
A233 Class ET0 series electrodes and fillet welds made by submerged
arc welding Grade SA-2-—15,800.

Complete penetration groove welds.

On complete penetration groove welds the allowable tension, com-
pression, bending, shear and bearing stresses shall be the same as
those allowed by section (2) in the connected material,

e. Cast stesl and steel forgings.

1. Tension (on net section) ' 0.60F,

2, Shear (on gross section) F, 0.40F,

3. Compression—same as provided under section (2) (a) 3. a.

4. Bending {on extreme fibers) F» 0.60F,

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

f. Wind stresses. {See Wis. Adm, Code section Ind 53.01)

(3) CoMBINED STRESSES. (a) Axtal compression and bending. Mem-
bers subject to both axial compression and bending stresses shall be
proportioned to meet the requirements of both Formula (6) and
Formula (7).

FORMULA (6)

_ Ca fe =10

e

FORMULA (7)

f. fu . .
0o + N == 1.0 (applicable only at braced peints)
where
F. — axial stress that would be permitted if axial stress alone
existed
Fv = bending stress that would be permitted if bending stress alone
existed

F, = 149,000,000 (May be increased 1§ in accordance with Wis.
( 1 ) *  Adm, Code section Ind 53.01)

1 = actual unbraced length in the plape of bending
r» = radius of gyration about axis of bending
f. = computed axial stress
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f. = computed bending stress at the point under consideration
Cn = 0.85, except as follows:

1. When ==+ f. =015, (For this case the member selected shall
T. meet the limitation that
1. fu = 1.0
F. + Iy
2. For restrained compression members 'in frames braced
against joint translation but not subject to transverse
loading between their supports in the plane of loading, Cax
may be taken as 0.6 plus 0.4 ( :;‘ ), where I‘ff‘ is the
atly 1YY
ratic of smaller to larger moments at the ends of the
M,y
M,
when the unbraced length is bent in single curvature and
negative when it is bent in reverse curvature,

3. For restrained compression members in frames bracoed
against joini translation in the plane of loading and sub-
ject to transverse loading between their supports (joints)
in the plane of loading, & value of Co may be determined
by rational analysis.

critical unbraced length of the member, is positive

(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 Al4l rivets F. = 28,000 — 1.6f, = 20,000
For A195 and A406 rivets ... ---Fu = 38,000 — 1.6f, = 27,000
For A307 bolts — Fi = 20,000 — 1.6f, == 14,000
For A325 bolts in bearing-type

joints -Fe = 50,000 — 1.6f, =< 40,000
For A354, Grade BC, bolts in .

bearing-type joints - ... Fe = 60,000 — 1.6f, == 50,000

where 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 allowed in
section (2) 5. (d) shall be reduced as follows:

For A 325 bolts Fy = 15000 { 1 — feTA. )
b .

For A 354, Grade BC, bolts — e _ F. <= 20,000 ( L f.TAb )
h

where f. is the tensile stress due to applied load and Ts is the proof
load of the bolt.

{4) SLENDERNESS RATIOS. (a) Definition, In determining the slender-
ness ratio of an axially loaded compression member, 1 shall be taken
ag its effective length and r the corresponding radius of gyration.
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(b} Sidesway prevented. The effective length of compression mem-
bers in trusses, and in frames 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 walls or bracing systems parallel to the plane
of the frame, shall be taken as the actual unbraced length, unless anal-
yais shows that a shorter length may be used.

(¢} Szdesway not prevented, The effective length of compression
members in a frame which depends upon its own bending stiffness for
lateral stability, shall be determined by a rational method and shall
not be less than the actual unbraced length.

(d) Maxzimum ratios, The sienderness ratio of compression mempbers
shall not exceed 200, The slenderness ratio of tension members, other
than rods, preferably should not exceed:

For main members —ee——— o 240
For bracing and other secondary members . ___________ 300

(5) WIDTH-THICKNESS RATIOS. (a) Projecting elements under com-
presswn. 1. Pw_]ectmg elements of members subjected to axial com-
pression or compression due to bending shall have ratios of width-to-
thickness not greater than the following:

Single-angle struts; double-angle struts with separators ... 2,400
VF,
Struts comprising double angles in contact; angles or plates
projecting from girders, columns or other eompression mem-

bers; compression flanges of beams; stiffeners on plate ;_!;nders_____..3 000

v,
_ 4,000

VT,

2. The width of plates shall be taken from the free edge to the first
row 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-
mension; the width of flanges of beams and tees shall be taken as %4
the full nominal width. The thickness of a sloping flange shall be meas-
ured halfway between a free edge and the corresponding face of the
web,

3. When a projecting clement exceeds the width-to-thickness ratio
prescribed in the preceding paragraph, but would conform to same and
would satisfy the stress requirements with a portion of its width
considered as removed, the member will be acceptable.

(b) Compression elements supported along £ 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.
vVF,
2. When the unsupported width exceeds this limit, but a portion of

its width no greater than 8'{_)_0_{_) timeg the thickness would satisfy the

Stems of €8 ~wecom e e ———

) VF
stress requirements, the membér will be considered acceptable.
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3. The unsupported width of cover plates perforated with a sue-
cession of access holes, may exceed 890 g shall not exceed 10@})'
VI, V1%

tintes the thickness, The gross width of the plate less the width gf the
widest access hole shail be assumed available to resist compression,

{(6) SIMPLE AND CONTINUOUS SPANS. (a) Simple spans, Beams,
girders and trusses shall ordinarily be designed on the basis of simple
spans whose effective length is equal to the distance between centers
of gravity of the members to which they deliver their end reactions.

(b} End restraint, When designed on the assumption of full or
partial end restraint, due to continuous, semi-continuous or cantilever
action, the beams, girders and trusses, as well as the sections of the
members to which they connect, shall be designed to carry the shears
and moments so introduced, as well as all other forces, without exceed-
ing at any point the unit stresses prescribed in seetion (2) (a); except
that some non-elastic but self-limiting deformation of a pavt 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 with due regard to the deflection produced
by the design loads.

(b) Beams and girders supporting plastered ceilingg shall be so
proportioned that the maximum live load deflection will not exceed
1/360 of the span. '

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

R Y S i w i s
not less than 1300 000 times their span length whether designed a
simple or continitous spans.

{8) CoNNECTIONS. {a)} Minimum connections. Connections carrying
caleulated stresses, except for lacing, sag bars, and girts, shall be
designed to support not less than 6,000 pounds.

(1) FEecentriec connections. Axially stressed members meeting at a
point shall have their gravity axes intersect at a point if practicable;
if not, provision shall be made for bending stresses due to the eccen-
tricity.

(¢} Placement of rivets, bolts and welds. Except as hereinafter pro-
vided, the rivets, bolts or welds at the ends of any member trans-
mitting axial streas into that member shall have their centers of
gravity on the gravity axis of the member unless provision is made for
the effect of the resulting eccentricity. Except in members subject to
repeated vaviation in stress, disposition of fillet welds to balance the
forces about the neutral axis or axea for end connections of single
angle, double angle, and similar type members is not required, Eccen-
tricity hetween 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 indicated by the
designer, 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 heam
to rotate sufficiently to accommodate its deflection by providing for a
hovizontal 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 Joad deflection not exceeding 1/360 of the span
= ﬁm , When the beam is dez.;ig'ned for full uniform load
producing the unit stress fu at mid-span

where

e = the horizontal displacement of the end of the top flange, in
the direction of the span, in inches

f, = the flexural unit stress in the beam at mid-span, in pounds per
square inch '

d = the depth of the beam, in inches

I, = the span of the beam, in feet

(e) Restrained members, Fasteners or welds 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) CoLUuMN BASES. (a) Loads. Proper provision shall be made to
transfer the ecolumn 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 bearing on the masonry.

{¢) Finishing. Column bases shall be finished in accordance with 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
~vajlable, by planing for all bearing surfaces (except as noted under
tequirement 3. of this section), to obtain 2 satisfactory contact bear-
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) General requirements, Unless otherwise
specified, steelwork which wili be concealed by interior building finish
need not be painted; steelwork to be encased in concrete shall not be
painted, Uniess specifically exempted, all other steelwork shall be given
one coat of shop paint, applied thoroughly and evenly to dry surfaces
which have been cleaned in accordance with 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 leaving the
shop, all 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 seale, loose rust, weld slag or flux deposit, dirt and other foreipn
matter, Qil and grease deposits shall be removed by solvent, Steelworl
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 other
foreign material by thorough sweeping with a fiber brush.

(e) Protection for short period of exposure. The sliop 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) Inaccessible surfaces. Surfaces inaccessible after assembly shall
be treated in accordance with section (10} (a) before assembly.

(e) Contact surfaces. Contact surfaces shall be cleaned in accord-
ance with section (10) (a) before assembly but shall not be painted.

(f) Finished surfaces. Machine finished surfaces shall be protected
against corrosion by a rust-inhibiting coating that can be easily re-
moved prior to erection or which has characteristies that make removal
unnecessary prior to erection.

(g) Surfaces adjacent to field welds. Unless otherwise provided,
surfaces within 2 inches of any field weld location shall be free of
materials that would prevent proper welding or produce objectionable
fumes while welding is being done.

(11} EmectioN. {(a) Bracing. The frame of steel skeleton buildings
shall be carried up true and plumb, and temporavy bracing shall be
introduced whenever necessary to take care of all loads to which the
structure may be subjected, including equipment and the operation
of same, Such bracing sghall be left in place as long as may be re-
quired for safety.

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

(¢) Adequacy of temporary connections. As erection progresses, the
work shall be securely bolted, or welded, to take care of all dead load,
wind and erection stresses.

(d) Alignment. No riveting, permanent bolting or welding shall be
done until as much of the structure as will be stiffened thereby has
been properly aligned.

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

(f) Field painting. Responsibility for touch-up painting and elean-
ing, as well as for general painting shall be allocated in accordance
with accepted local practices and this allocation shall be set forth
explicitly in the contract.

(12) PLASTIC DESIGN AND FABRICATION. {(a) The design, fabrication
and erection of structural steel for buildings and structures by the
plastic design method shall conform with recognized good engineer-
ing practice as approved by the industrial commission,

Note: It will be the policy of the [ndustrial commisgion to accept methods
of plastie design which conform with the rules for plastle deslgn and fabrica-
tion of structural steel {ssued by the Amerlican Institute of Steel Construction,
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{13) WeLDps. (a) Type of welds. Butt, ﬂllet. plug or slot welds, or
a combination of these types, may be uaed in makmg joints and join-
ing component parts.

(b) Qualification of weld details. The details of all joints (includ-
ing for butt welds, the groove form, root face, root spacing, ete.) to
be employed under this rule without qualification shall comply with
all of the requirementy for joints which are accepted without 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 will be the policy of the industrial commission to approve of weld
details, processea and methoda conforming to the requirements of the standard
code for are and gas welding in building construction of the American Weld-
Ing Society.

{¢) Operator qualifications, All welding shall be done by skilled
workmen who shall give satisfactory proof of their skill and ablhty
with process to be used on the proposed work.

(d) Qualifications and inspection requirements for welding 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 welders who must give satis-
factory proof of their skill and ability.

2. In conformance with these provisions, the following vegulations
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 who will certify to the industrial commission that the
operator has passed the prescribed qualification testa.

4. The industrial commission shall issue, to any operator who has
successfully passed the prescribed qualification tests, a certificate
hearing the operator’s name, address and signature, and the record of
the extent of his suecessful qualification testing., This certificate shall
remain in force for one year provided the operator is engaged in weld-
ing without an interruption of more than 3 consecutive months' dura-
tion, in which latter case the certificate shall automatically become
void. The renewal of a certificate shall be granted only upon success-
ful completion of new 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
positiong each. One test is required for each position for fillet welds,
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 econstruction involves welding of material over % inch
thick, one test weld shall be made for each position in material of the
maximum thickness to be used, but need not exceed one inch in thick-
ness, if a test weld is made in the maximum or one inch thickness, no
test weld ig necessary in the 3 inch thickness.
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6. Ajl welding shall be subject to examination by a competent in-
spector approved by the industrial commission, who shall certify to
the industrial commission that all welding has been completed in ac-
cordance with the approved plans and specifications and with the
provisions of the Wisconsin state building code,

XNote: The methods and procedures of such inspection shall be in_ accord-
ance with the provisions of section 5 of the Code for Arc and Uas Welding
in Béxilding Construction, latest edition, as published by the American Weld-
ing Society,

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

Note: Section Ind 53.24 Is based on the American Institute of Steet Speclfi-
cation dated November 30, 1961, For membera and connections subject to
repeated variation of stress, plate girders, composite constructlon, fabrication,
shop practice, and plastic deslgn, see A,LS.C. Specification,

(14) LIGHT GAUGE STEEL STRUCTURAL MEMBERS. (a) Scope. The re-
quirements of this section shall apply to the design of structural
members formed of sheet or strip steel less than 3/16 inch thick and
used for load carrying purposes in buildings and structures within the
scope of this code. All such structural members shall be eapable of
supporting all required loads without exceeding the allowable unit
stresses specified in this section and shall be designed in accordance
with recognized engineeving practice.

(b) Material. 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. :

Note: It will ba the pollcy of the industrial commilsslon to approve, subject
to the provisions of this section, steel that conforms to the following standard
specifications of the American Society for Testing Materials:

a, Flat-roiled carbon steel sheets of structural quality.
Designation A2435

b. Hot rolled carbon strip of structural quality.
Designation A303 ;

c. High-strengthy low-alloy cold rolled steel sheets and strip.
Designation A374

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

2. Steel of higher strength than is covered by the above mentioned
specifications may be used at the unit stresses hevein 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,
When requested by the industrial commission, the manufacturey shall
furnish certified data showing the properties of such grades of steel,

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

Minimum Yield

Allowahls Working
Point Stress
Pounds per Sq. In.

Grade of Steel

T
Pounds per Sq. In.

43, 000 20,000
30,000 18,000
25,000 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 elements shall not exceed the values
in accordance with the following formula:

a. For ¥ T not greater than 10, f. = f, except that when fi exceeds

30,000 psi, the maximum ._‘.%"'... ratio for which f. may be taken equal

to f. shall not exceed _3._{1%% : .
b

b. For .._‘.:L_ greater than 10 but not greater than 25 f.= (1.667
fo —8640) — (1/15)  (f» — 12950)

For steels with a yield point in excess of 50,000 psi, the value
of fu to be used in the determination of f. when _’%’_.. exceeds

10 shall be 30,000 psi.

c. For % from 25 to 60
8,090,000 090,000

Ic3)
For all other sections f. = 20,000 — 282 (-—‘:—)

In the above formula _‘:_ = ratio of flat width to thickness of an

For angle struts f, =

element,

3. Allowable web shear, a. The maximum average web shear stress,
v, in pounds per square inch on the gross avea of a flat web shall not
exceed the values in accordance with the following formula:

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

(&)

In the above formuia

t = web thickness

h =clear distance between flanges

f, = allowable working stress ag specified in (¢).

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.

¢. Maximum slenderness ratio.

1. The maximum allowable ratio _L_ of unsupported length L to

Y
radius of gyration r, of compression members shall not exceed 200.

History; 1-2-56; cr. (9) (d) 7. Register, October, 1857, No. 22, eff,
11-1-57: ‘er. (15), Regiater, September. 1959, No. 45, eff. 10-1-59; am. Reg-
iater, December, 1862, No, 84, eff. 63.

Ind 53.25 Steel joist comstruction, (1} DEFINITION. Steel joist con-
struction shall consist of decks or top slabs defined in Wis, Adm.
Code subsection Ind 53.25 (7), supported by separate stee] members
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referred to as steel joists. Any steel member suitable for supporting
floors and roofs between the main supporting girders, trusses, beams,
or walls when used as hereinafter stipulated shall be known as a
“gteel joist”, Such steel joists may be made of hot or cold formed
sections, strip or sheet steel, riveted or welded together, or by ex-
panding.

(2) LIMIT 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, Where the joist spacing for floors
exceeds 24 inches on centers, the bridging shall be adequate to distrib-
ute concentrated loads bhetween joist. The spacing of stee] joist for
roofa 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, but the steel members shali
be designed in accordance with the requirements of Wis. Adm, Code
section Ind 53.24.

(3) MATERIALS., All steel joist used in the construction of buildings
and structures shalt be fabricated from materials of uniform quality
and free from defects that would impair the strength or stability of
the structure, The stee]l used shajl conform to the following specifi-
cations:

Structural steel for bridges and buildings: Designation A-7; Mini-
mum yield point, 33,000 '

Structural steel: Designation A-3G; Minimum yield point, 36,000

Flat rolled carbon steel shects of structural guality: Designation A-
245; Minimum yield point, 33,000

Hot rolled carbon steel strip of structural quality: Designation A-
303; Minimum yield point, 33,000

High strength low alloy manganese, Vanadium steel; Designation A-
441; Minimum yield point, 42,000—50,000

High strength structural steel: Designation .A-440; Minimum 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 web steel joist shall he buiit up
of barsg or other sections, or one fabricated by expanding a rolled sec.
tion shall be designed as a truss, The compressive stress in chord
memhers and diagnonals of the joist shall not exceed thosa given in
Wis. Adm. Code gection Ind 53.24 for main members. The tensile 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 web
members shall not be less than 209 of the rated end reaction at mid-
span and shall be increased lineally to 309 of the rated end reaction
at a distance 0.35 from the end supports.

{(2) A solid web 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 web steel joist
or the top flanges of solid web steel joist may be considered as being
stayed laterally when the deck or top slab over the steet joist com-
plies with the provisiong of Wis, Adm, Code subsection Ind 53.25 (7).
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{¢) All joints and connections of an open web steel joist shall be
capable of withstanding a load at least 3 times the designed load
and shall be sufficiently rugpged to resist the stresses incident to trans-
portation and erection when handled in a reasonable manner,

(d) All elements of an open web joist shall have their lines of cen-
ter of gravity meet at a point if practicable; if not, stresses arising
from eccentricity shall be included with other stresses 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 te masonry or reinforced concrete supports and at
least 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 anchoved 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 less 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 exceed 800 pounds and in the case of open
web steel joist, sueh concentirated load shall not be imposed between
panel points,

{6) BRIDGING. As soon as steel joist are erected, bridging shall be
installed between the joist before the application of construction loads,
This bridging shall be adequate to support the top chords or flanges
against lateral movement during the construetion period and 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 which is attached to the top chord and the other
attached to the hottom chord. Attachment to the joist shall be made
by welding or by mechanical means, and the attachments shall be cap-
able of resisting a horizontal force of not less than 500 pounds.

L

The ratio of unbraced length to the least radius of gyration (___.

r
of the bridging member shail 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 teo 30
inches, The ratio of unbraced length to the least radius of gyration

LY shall not exceed 200. Connections to the top and bottom chords

r
of the joist shall be made by positive mechanical means or by welding.

(¢) In roof construction, where 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 14 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 . _____ Two rows placed at 1/3 point of span.
21 to 32 feet oo e Three rows placed at ¥ point of span.
32 to 40 feet _ o Four rows placed at 1/5 point of span.
40 to 48 feet ___ . ______ Five rows placed at 1/6 point of span.

{e) Bridging for long span joist shall consist of eross bracing with

an ratio of not more than 200. The maximum spacing of lines

I
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 _— e 10 feet
Over 24 to 36 inches, inclusive - ____ o __ . - 12 feet
Over 86 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 gubstantially attached to the top chords or flanges as required else-
where in this section and provided these attachmenfs (or the center-
ing itself) are securely anchored into the concrete or gypsum siab.
Precast conerste or precast gypsum slabs when securely attached to
the top chords or flanges and anchored therete 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 when applied
shall be capable of staying the top chord or flange laterally in hoth
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.

(2} 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 conerete, gypsum or other similar
material shall not be less than 2 inches thick., They shall be poured
upon % 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 remaing in place
shail be substantially attached to the top chord or flange of each steel

_joiat_at intervals of not. over 8 inches. Such slabs shall be reinforced
with mesh or rods, in addition to the rib lath, except that when slabs
are to 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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(¢) Any material used as centering for the top slab shall be in-
stalled s0 ag not to exert an undue lateral pull on the top chords or
flanges of the steel joist.

History:s 1-2-66; r. and recr., Reglster, Sftember. 1959. No, 45, eff,
10~1-58; am. Reslster. December. 1962, No, 8 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 gection 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
12,000 — 60 -L;—

in which L == length in inches
‘ r == radius of gyration in inches

(c) Bending. On extreme fibers if lateral deflection is pre-
vented .o e e 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 jnch shall not be exceeded in caat iron:

(a) Tension on net section _. —— 0
(b) Compression, on short lengtha or where lateral deflec-
tion is prevented . . 10,000
on gross section of columns
L
10,000 — 40—

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 workmanship of cast iron members shall be
equal in all respects to that deseribed 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,

{2} All membaers shall be so framed, anchored, tied and braced
together as to develop the maximum strength and rigidity necessary

fo-the purpese for whisl they are used. No member shall be stressed
in excess of the strength of its detalls and conmections.
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{b) All wood structural members shall be of sufficient quality, size
and strength, 25 to carry their imposed loads safely and without ex-
ceeding the allowable working stresses as specified in this section.

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

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

(e) Workmanship in fabrication, preparation, installation, joining
of wood members and the connectors and mechanical devices for the
fastening thereof, shall conform throughout to good engineering
practice.

(f) Where wood is used in parts of a building or 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 wood structural
members and the construction of structures of wood, the following
unit stresses in pounds per square inch shall not be exceceded.

{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 iasued by a recognized lumber grading or inspection agency.
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(2) Where permitted under Wis. Adm. Code section Tnd 356.06,
standard fire escapes may be used for nbt to exceed one-third of the
above total widths.

{3) The capacity of a school building shall be estabhshed by the
actual number of fixed seats in rooms where such are used or by the
number of persons which may be accommodated. (See Wis. Adm. 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 staivways and elevators, to each person,
except that for library reading rooms this area shall be reduced to 20
square feet per person for the space so occupied.

Ind 56.08 Exit doors. Exit doors shall comply with the reguire-
nments of Wis, Adm, Code section Ind 51.15, except that in elementary
schools the width may be reduced to 3 feet. The aggregate width of
exit doors shall be as required in Wis. Adm, Code section Ind 56.07.
No single door or leaf of a double door shall he more than 42 inches

. wide,

Ind 56.09 Passageways, (1) Corridors and passageways shall be
so designed ag 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
whenever the building is occupied.

(2) The minimum uncbstructed width of corridors and passage-
ways which are used by the public or by the occupants generally,
shall be determined in the same manner as specified for stairways in
Wis. Adm, Code section Ind §6.07, but in no case shall this width be
less than 4 feet. Corridors and passageways serving as a means of
egresg shall be at least equal in combined width to the required width
of the stairways or passageways leading to them,

Ind 56.10 Access to attic and roof. Every building more than one
story in height shall have permanent means of access to the roof and
attic space from inside the building, Where a scuttle cpening is pro-
vided, the opening shall be not less than 20 x 30 inches, with a
permanent enclosure for a stairway or ladder leading thereto.

Ind 56.11 Iloor 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) In colleges or universities, classrooms seated with 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 ceiling height of not less than 8 feet on the
low side of the classroom provided the average ceiling height is not
less than 9 feet in the clear. Beams, girders, or other structural mem-
bers spaced not less than 4 feet on centers which support the eeil-
ing construction shall not be less than T feet 6 inches above the floor.
Toilet rooms, service rooms, store rooms and similar spaces shall
not be less than 7 feet & inches in the clear,

History: 1-2-56; am. (3), Register, September, 1959, No. 45, eff, 10-1-59"
am. Register, Junualy 1961, eff, 2-1-¢1.

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 with the following conditions in addition to the require-
ments of Wis, Adm. Code section Ind 56.1F and the school lighting
cade. .

(a) All walls and floors which are in contact with the soil shall be

moisture-proof and insulated, _ .
History: 1-2-56; am., Register, Deceinber, 1962, No. 84, eff, 1-1-63,

Ind 56,13 Assembly rooms, A room which 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 doorway 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 56.14 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 together
in groups of 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,

(1]2) Clags, recitation and study rooms shall have aisles along all
walis.

(3) In elementary school rooms, the intermediate aisles shall be
no‘t;.1 lliss than 18 inches and the wall aisles not less than 30 inches in
widt

{(4) In high school rooms, and in all other class, recitation and
study rooms, the intermediate aisles shall be not lesg 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 eonform to the requirements of Wis. Adm. Code sections Ind
55.13-Ind 55.17.

Ind 56.15 Heating plants. (1) In every bhuilding more than one
story in height, all heating plants and fuel rooms shall be enclosed
with 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-vesistive doors as specified in Wis,
Adm, Code section Ind 51.09.

{2) In one story buildings all heating plants and fuel rooms sghall
be enclosed with not less than 2-hour fire-resistive construction as
specified in Wis. Adm. Code sections Ind 51.06 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, Cede 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.

(¢) In junior high and elementary schools, one water-closet for
svery 25 females or fraction, one water-closet for every 50 males or
fraction and one urinal for every 25 males or fraction.

{2) DRINKING WATER. One drinking fountain shall be installed
in each story and basement, for each 6000 square feet of classroom
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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) Froor prts. 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 depressiong 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,

Historys 1-2-56; r. and recr. (2) (c). Reglister, September, 19569, No.,
46, eff. '10-1-569; am. Register, January, 1961, No. 61, off. 2-1-61.

Ind 57.51 Filling stations; buildings and structures. (1) DEFINI-
TIONS. (a) By filling station is meant one or more pumps, tanks, and
other pieces of equipment used in the storage and dispensing of liquid
fuels and arranged for the sale of such liquid fuels to the publie.

(b) By dispensing area is meant any area within 15 feet of any '
pump or other dispensing equipment.

{¢) By basement or open space under a floor or dispensing area
is meant any space that does not have an outlet at its lowest level,
at or above grade. :

(2) CownstrucTioN. {a) All buildings having a service space of
more than 500 square feet in area, designed to accommodate motor
driven vehicles, and all other buildings erected within 15 feet of the
dispensing equipment shall be of ordinary construction as specified
in section Ind 51.02, or better, except where canopies are provided
over the dispensing equipment, such canopies shall be of incombustible
construction throughout,

1. Pumpsg or other dispensing equipment serving liquid fuel to the
public which are located within or under any occupied part of any
building or strueture shall be installed in compliance with 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 equipment and 10 feet from the houn-
dary lines between premises and from other buildings on the same
prentises, _

(¢} Buildings more than 500 square feet in area used as office
buildings exclusively, or in connection with other non-hazardous oe-
cupancies may be of frame construction if not more than one story
in height and located at least 30 feet from boundary lines between
premises, from other buildings on the same premises and from the
dispensing equipment.

{(d) All walls, or parts of walls, in buildings under (a) which are
nearer than 5 feet to a boundary line between premises or to any
other building shall he unpierced; all walls, or parts of wallg nearer
than 10 feet, but not neaver than 5 feet, to a boundary line between
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premises or to any other building shall have all openings therein
protected by means 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 within 15 feet of
cquipment used to dispense liquid fuel shail not be below the level
of the driveway or grade at such equipment.

(f) There shall be no basement or other open space under the
floor of the dispensing area outside of the building. There shall be
no basement or other open space under the floor of any filling sta-
tion building, unless:

1, The main floor level is at least 6 inches above the driveway 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 tighi-fitting cover, with the bottom of such opening
at least 6 inches above the driveway or grade at the dispensing
equipment. .

3. The floor and enclosure of the under 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.

Nota: For requirements applying to floor pits, see gection Ind 67.50.

Hlstory: 1-2=56; am, (2) (a); cr. (3) (a) 1., Regiater, September,
1959, No, 45, eff, 10-1-59, .

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
gection Ind 57.60.

(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 Automobile 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,
which are driven into the structure and are parked under their own
power with no facilities for the repairing of such vehicles.

(2) CoNSTRUCTION REQUIREMENTS, (a) Parking decks may be
erected without enclosing walls except that unpierced enclosing walls
of not less than 2-hour fire-resistive construection, 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 between premises or
from any other building.

{b) Parking decks of 4-hour fire-resistive construction shall not be
limited in height or in floor area.

(¢) Parking decks having floor and supporting 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
square feet where the structure faces 2 streets and to 60,600 square
feet 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 be 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 wheel guard not less than 10 inches in height shall
be provided on all sides of the structure on all floors.

(f) A guard rail not less than 3 feet 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 support the following 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 fOOP oo 80
First floor o mmom e e 80
Intermediate flOOYS o oce e e o 50
RAMPS o c oo e 80

Busses and Trucks
Al] floor and vamp aveas _________..____ 8,000 pound axle load
in any possible position
ot 80 pounds per square
foot, whichever produces
the greater stress.
1listory: Cr. Reglater, June, 1356, No. §, eff. T-1-56; cr, (2) (g), Regiater,

August, 1337, No. 20, eff, 9-1-57; am. Reglster December, 1963, No, 84,
eft. 1-1-63.
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