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anew chapter Ind 53 was created Register, July, 1974, No. 223, effective January
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ILHR 53.01 Scope. This chapier prov;des Lhe minimum
requirements for the structural design of all buildings, structures
and foundations to provide safe support of all dead loads, super-
imposed live. and special loads, without exceeding the pre-

scribed allowable stresses or departing from accepted engineer- .

ing practice,

Noté: References. All standards referred (0 1n this chapter will be 1dem1ﬁed by )

the acronym designation and the number of the standard.
History; Cr. Register, July, 1974, No. 223, eff. 1-1-75.

Subchapter —
Minimum Allowable Loads

ILHR 63.10 Dead loads. All buildings and structures, .

and parts thereof, shall be designed and constructed to support
the actual dead weight of all component membets in addition to

the weight of partitions, ceiling finishes, floor finishes, stair--

ways, safes and service equipment such as sprinkler systems,
plumbing stacks, heating and air conditioning equipment, elec-

trical equipment, elevators, flues and snmliar ﬁxed equipment

which become a part of the building.

Note: Unless the project owner submits a writien application for waiver, the de-
partmeat will consider 3 pounds per square fcx)t as :mmmum scmcc eqmpment
load.

Hlstory: Cr. Register, July, 1974, No. 223, eff. 1-1-75.

lLHFl 53.11 Live loads. (1) Lwnmms Alibuﬂdlngs:
and structures, and paris thereof, shall be designed and

constructed to support the superimposed live loads, specified in

Table 53-1, uniformiy distributed in pounds per square foot of .

horizontal area. These load requirements shall be considered
only as a minimum. In ¢very case where the loading is greater
than this minimum, the design of the building or structure, or

part thereof, shall be for the actual load and loading cenditions. -

The most severe distribution, concentration and combination of
design loads and forces shall be taken into consideration.

.. TABLES53-I
- FLOOR LOADINGS
Occupancy PSF
(a) Business _ _
L. OFICES vvvnrsrenennineresinnanenes 50
_ _2. Offices with heavy business machines,

heavy files, bookstacks .............. 100
(b) Mercantile - R o
1. Retail stores, shops, bé’liks,'restaurants,

taverns, funeral homes .......... cideas 100
2. Wholesale stores .. ....oociuvnnns veeesn 125

{¢) Industrial _ L. .
1, Manufacturing, light . ..... .. e .. 100
2. Manufacturing, heavy ................ 150

(d) Storage :
“"1. Warchouse, light . .
2. Warchouse, heavy ............. e 250
3. Paper storage -

a. Compact .............. 50 psf per ft. of
ht, .
b, Loose ..........connn .30 psf per ft. of
_ ht.
4. Garages—storage or repatr Cerieereie.. 8O

or 8,000 pound axle load in any possible
position {(which ever produces larger
stresses).
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TABLE 33-I (continued) TABLE 53-I (continued)
Occupancy PSF Occupancy PSF
5. Parking decks . Storage in apartment buildings ... .. e 80
a.  All areas for passengercars ... ... 50 3. Attic storage within living units ......... 20

b. ‘Top floors, if open to sky, shall be de-
signed for 50% of the roof load speci- ... .

fied in sub. (4) in addition (0 «....... 50

c. Express lanes and ramps with a slope of 12% E
or more, the verticalloading (50 psf) shatl be

increased by 25%

d.  All arcas for trucks and buses ....... . 80

or 8,000 pound axle load in any pos-
sible position {which ever produces-
larger stresses)

(e) Assembly areas

1. Armories, drill T0OMS ... .ovrysvnenenn. 150

2. Assembly halls, audxtonoms, lecture halls,
churches, lodge rooms theaters, court- -
rooms, balconies, with:

a. Fixedseats ..... ............ o 6D

b. Movableseats ....... L0

3. Dance floors, gymnasiums, exhibition
rooms, passenger stations, skating rinks,
restaurant serving and dining areas ...... 100

4. Recreational areas such as bowling alleys C
“and poolrooms UL Ll el s e 95

5. Floors supporting portable reviewing stands
and assembly seating facilities with vertical
dead load less than ISpounds pet square
foot 100

6. Stagefloors .............coiviiininn 150

Floors supporting portable reviewing stands

and assembly seating facilities with vertical

dead load of 15 pounds per square foctor. -
11T+ ¢ 100

plus the actual vertical dead load of review- .;.
ing stand or assembly scating facility

(£} - Bducational
1. Schools and related facilities -

a. Classrooms, study rooms, laboratories,

display areas, offices .,............ 50

b. Floors of open plan schools - 75
¢. Industrial arts, home economics, music - :
~ andbandrooms ......... Craeees 80
d. Gymnasiums, cafeteria areas 100

2. Libraries (public or in schools)

4. Readingareas .........ccouiiiniens 60
b. Stack areas (20 psf per foot of height)
but notless than . ........ virerere. 130
3 Muscumsandartgallerlcs......._....._. 80

(g) Residential

1. Apartments, dormitories, guest rooms in
hotelsandmotels ............ 0 cc00nn 40
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(h) Institutional

1. Ward and private rooms in hospitals, nurs-
ing homes,asylums, cells in penal instit- :
tions ........ B P e 40

2. Operating rooms in hospitals, clinics . ... . 60

(i) Miscellaneous (applies to ali occupanc:lcs
above)

i. Stairways, corridors, vestibules, lobbies
a. inresidential and mstltutlonal buﬂd-

ings _ o 80 =

b, inall other buildings .............: 100

2. Restrooms and toilet rooms in publlc U
places ...... . 50, .

3. Equipment rooms (heatmg—vent:latmg, me-
chanical, electrical) equipment weight plus

40 psf, but not less than ... .. T
4, Structural sidewalks and promenade dccks
a.  with no vehicular resteiction ........ 250

or 12,000 pounds concentrated load in -
any position
b. - with vehicular restriction ... .. PP 100
5. Walkways and elevated platforms, other '
than exitways,and their supports serving as

access to equipment rooms and other nor-
" mally unoccupxcd areas .., .. e 1L

6. Accessible, nonstorage attics and catwalks 25

(2) Lo;ms NOT SPECIFIED IN TanLE 53.1. See s. ILHR 53. 11
().

(3) LivE LoAD REDUCTIONS. (a) No reduction of live load
shall be allowed in the design of any slab or joist. :

(b) Noreduction of live load shall be allowed in the occupan:
cies mentioned in Table 53—I (sub (1) (d) storage and (e) assem-
bly areas,

(c) For deterrmmug the total Iave load carried by foundations,
columns, ple[s, and walls, the following reductions can be ap-
plied to the entire floor area tnbutary to these members '

carrymgtheroof...._'..' ..... freeeraenaas 0%
carrying | floors androol . oviven s 0%
arrymg2ﬂoorsandroof Ceiiiieeecienilen vieaw o 10%
carrying 3 floors and roof ....0..0. .. e, 0%
carrying 4 fl00rs and 100f . .vvvslevreerneonns 25%
carrying 5 floors and roof ... Nieeniees raees 0%
carrying 6 floorsandroof ................. ceer 35%
carrying 7 floors and roof ... 1. . ... e 40%
carrying 8 floors androof ..........o..iiiilll 5%
carrying 9 or more floors and 700f ......0.. . ... 50%

(d) Except for roofs, a reduction in hve load of one percent |
pet 20 square feet is allowed for beams and girders which have -
a tributary area in excess of 150 square feet. The maximum re-
duction should not exceed 15% and such reduction shall not be
carried into the structural mcmbers supportmg these beams and
girders. .
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(4) Roor LoaDps. Roof structural members subject to snow -
accumulation shall be designed for all of the followmg roof load
dlstnbuttons . .

w 00F LOADS __
. Hoan = . one | 40 PSF.
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Zone Map for Roof I.oads

(a} 1. Except as provided in subd. 2., full load as indicated
in the zone map for roof loads distributed over the entire area.
The loads shall be apphed to the honzontal pro_lecuon of r.he
Toof. .

2. a Roofs, except of greenhouses, wrth an unobslructed

slippery surface such as glass, plastic; metal, slate or similar ma- .

terial that will allow snow to slide off the eaves and having a
slope () exceeding 30°, may be designed for a load determined

by multiplying the roof load specified in subd. 1. by a slope fac- -

tor {C) using the followmg formula:
a—30°
Cy = 1 0—( a0 )
“b. Roofs of greenhouses and other simitar glazed structures
shall be designed in accordance with this section or s, TLHR
62.96.

(b) Unbalanced or partxal 10ad1ng for lhe followmg condi-
tions:

1. Full load on the leeward side and one—half load on the

windward side of sloped roofs having a pitch of [5° or more;

2: Full load on the end span of continuous purlm members
having a tr;butary area of 200 square feet or less and one-half
on the remaining spans; and

3. a. Except as provided in subd. 1, b,, full load on any one
portion of the roof area and one—half on the remaining portion
of the roof area, in a manner to produce the greatest effects on
cantilever members and the anchor spans,

b. Cantilever roof framing design shait include anchorage
and supports capable of providing stability for full load applied
on the cantilever without relying upon poss:b[e live load on the
anchor span.

{c) Nonuniform 10ad caused by €XCess snow, ice or water ac-

cumulation at roof level elevation differences, parapets, cano- .
pies, valleys and simitar areas. .

ILHR 53.12

1. The nonuniform snow loading shall be determined by
multiplying the indicated roof load by a snow load coeﬁ’icrent ‘
(C;) appropriate for the roof area consadered SEh

e S ng
where S= desrgn SHOW load psf

g= roofiive load as 1nd1cated m the zone map for
.. toof loads [see par. (a)] .

Cg=" snow load coefficient

Note: Acceplable snow load distribution and coefficients {C} for typical roof
configurations are given in Appendix A. Additional information can be found in
the"Commentary on Snow Loads,” in supplement No. 4 to the National Bulldmg
Code of Canada.

2. The roof load shall be mcreased to account for the accu-
mulation of drifting snow on the lower of multi-level roofs if the
upper roof is part of the same bulldmg or of an adjacent burldmg
not more than 15 feet away,. ..

(d) 1. Roof designs mcorpuratlng storm dram sizes less !han
those specificdin s, ILHR 82.36 (4) and (5), shall be investigated
by calculation to determine if stability of the bulldm g Or struc-
ture due to ponding is achiéved. .

2 When roof drains are needed o1 remove premprtat;on aud '
are the sole means of water escape, there shall be placed in ail
parapet walls, scuppers or relief openings to prevent overload-
ing of the roof., ' k

Noter See Appeadix A for further explanatory material.

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75; am. (3} (d) and 4) (a)
Register, December, 1974, No, 228, ¢ff. 1-1-75; am. {1} (d) 5 b, Register, Decem-
ber, 1977, No. 264, eff. 1-1-78; 1. aud recr. {4), Register, January, 1980, No, 289,
¢ff. 2-1-80; am. (1) (d) 5. b. and (&) 5., cr. (1) (&) 7. and (4) (¢}, r. and recr. (4) (2}
1., Register, December, 1981, No. 312, eff, 1--1-82:cr. (1){g) 2., (i} 5. and 6., 1. and
recr. (4) (a) and (b}, . (4) {c), renum. (4) (d) and {e} to be (4) (c) and (d), Register,
December, 1983, No. 336, eff. 1-1-84; correction in (4) (d) made under s, 13.93
(2m) (b) 7., Stats,, Register, August, 1985, No. 356 ; am. (4) (a) 2.a. and (b} 3. b,,
table line g, r. and récr. (4) (3} 2. b., Register, March, 1991, No. 423, eff. 4-1-91.

ILHR 53.12 Wind loads. {1) Loapmwa. Every building
(inchuding - ali components of the exterior wali) and structure
shall be designed to resist a minimum total wind load in accor-
dance with the followmg table:

UptoS{)feet....._. -
Over 50 to 100 feet . . .. - :

Over 100 to 150 feet ..
Over 150 t0 200 feet “....
0ver200fcct

The wind pressure shall be taken onthe gross area of the verti-
cal projection of the building or structures facing the wind. No
allowance shall be made for the shielding effect of other build-
ings and structures. For purposes of wind load design, the height
shall be measmed above the average 1eve1 of the ad_jmmng
ground, |

(2} UPLIFT AND SUCTION FORCES Bunldmgs and siructures,'
including attachment of roof to building or strocture and anchot-
age of building or structure to the foundation, shall be desrgned
and constructed to withstand a wind pressure acting oufward
normal to the surface equal to the values set forth in sub. (I).
These suction and uplift forces need not be considered as addi-
tive to the design wind Ioads in the overall anatysis of the build-
ing or structure. Roof overhangs, eaves, cornices, canopies and
buildings open on one or more sides shall be designed and
constructed to withstand an upward pressure of at least 30 PSF
unless a higher value is indicated in sub. {1).

(3} OverRTURNING MOMENT. The overturning moment due to
wind load shall not exceed %3 of the moment of stability due to -
dead load only, unless the building or structure is anchored to
foundations of sufficient weight to resist this force. The weight

Register, October, 1996, No, 496
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of earth superimposed over footings may be used to calculate the

dead load resisting moment. Suffictent diaphragm bracing, di-:
agonal bracing or rigid connections between uprights and hori- -

zontal members shall be provided to resist distortions,
(4) SHare racTORS. The following shape factors may be

used for the design of structures such as chimneys, tanks and sol- -

id towers in conjunction with sub, .

" Shape factors

Horizontal cross—section

square or rectangular ......... e 1.0
hexagonal or- octagonal L R EETEE TN t X
round or elliptical .. ....vviiteirsiuns 06 .

(5) WiND LoAD ANALYSIS. More exact wind load analysis a

will be acceptable if a recogmzed procedure is used.”

Note: The department will sécept recognized procedures such as, butnot limited -

to Department of Navy, Bureau of Yards and Pocks, NAVFACDM-2 (Dec. 1967);

or “Wind Forces on Structures,” by the Structural Division of ASCE Test Commit-

tee ont Wind Forces (ASCE Transactions, Vol. 126, Part II, Paper No. 3269).

History: Cr, Register, July, 1974, No. 223 eff Iw1~75 am. (2), ch;ster,Do-

cember, 1976, Ne. 252, ef; 1—1—7

ILHR 53. 13 lmpact loads. Structural elements carrymg
live ioads which induce impact shall have the live loads in-
creased by the following minimum percentages in the structural _

design cons1deratlon of the forces '

For supports of elevators ........ P . 100 o

For traveling crane support gerers, monorall supports and. -
their connections: -

Cab operated cranes ;........ - vl _25

Top running pendant operated cranes .v......,.  1{

Underhung and monorail cranes ......,....... .25
For supports of light machinery .. ........0....... 0 20 -7
For supports of vibrating machmery or power dnven g
L1 .. 50
For hangers supporting flcors and balconies G .33

History: Cr, Register, July, 1974, No, 223, eff. 1-1-75; 1. and recr. (1), renum.
December, 1977, No. 264, eff. 1-1-78; am. Register, De-

(2) toba 53,14, Register, Dec
cember, 1983, No. 336, eff. 1-1-84.

ILHR 53.14 Horizontal and Iongitudinat crane
forces. The lateral force on crane runways shall bé equal to
20% of the sum of the crane capacity and the ctane trolley (but
exclusive of other parts of the crane). The force shall be assumed
to be applied at the top of the rail, one-half on cach side of the
runway, aad shall be considered acting in either direction normat
to the ruiiway rail. The 1ong|tudmal force (in the direction of rail)
shall be taken as 10% of the max:mum wheeI loads of the crane
applied at the top of the rail. ;

History: Cr. Register, July, 1974, No, 223, eff. 1 145 renuni, fmn153 13¢2),

Register, December, 1977, No. 264, eff, 1-1-78.

ILHR 53 15 Load combinations. Allowable stresses :

may be increased 33'/3% when wind loads are acting in com-
bination with dead, tive and impact (if any) loads. The section
computed on this basis shall be not less than that fequired for the

design dead, live and impact (if any) loads, computed without

the 331/3% stress increase, The most severe distribution, con-

centration and combination of design loads and forces shall be

taken into consideration, as specified in s. ILHR 53.11. :
Note: See Appendix A for furtber explanatory matcrial.

History: Cr.Register, July, 1974, No. 233, ff. 1-1-75,am, Regsler,Doccmbcr,

1975, No. 240, eff. 1-1-76; renum. from 53.14, Register, Dcccmbcr 1977, No.
264, off. 178 4

ILHR 53.16 Stab:llty (1) GENERAL. (a) Prowsxonsshall .

be made to assure stability of the structure asa whole and lateral,
forsional and local stability of all structuratl parts. : :

{b) Instability, including sway effects or- iaterai d:splace—
ment, produced by vertical loads or vertical and lateral loads act-
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ing on the structure shall be taken into account in the deslgn of
all structures and structural members.

(2) CALCULATIONS AND TESTING. (a) Calculations venfymg
structural stability shall be submitted under s, ILHR 50.12 (4) (a)
and (b) when requested.

(b) Bracing systems, for which the strength and stiffness can-
not be calculated, shall be substantiated by test reports.

History: Cr, Register, December, 1983, No. 336, eff. 1-1-84.

ILHR 53.17 Interior nonload-bearing walls and
partitions. Interior nonload-bearing walls and permanent.
partitions more than 6 feet in height shall-be designed to resist
a lateral load of not less than 5 pounds per square foot of wall
area. Movable or folding partitions are not required to meet the
load criteria but shatl be anchored to the supportmg st.ructurc if
their height exceeds 6 feet.

History: Cr. Regls!cr, December, 1933 No, 336, off, 1 1—84

' Suhchapter II—
Foundat[ons

ILHR 53.20 General AIl submittals for plan examina-
tion of new buildings or structures, and for the alteration of a per-
tnanent structure which requires changes in foundation loads
and distribution, shall have the soil types and bearing capacities
(indicating verified or presumptive) used in the design of footing
and foundations shown on the plans, Sufficient records and data
to establish the soil character, nature and load-bearing capacity
shall be available to the department upon request.

History Cr. Reglstcr, July. 19’)‘4 No 223, eff 1-1-75.

ILHR 53 21 Sml bearing capacity. Beanngcapacnty of
soils shall be determined by one of the following methods:

(1) Vermep. The soil shall be subjected to field or 1aborato-
ry tests to determine its bearing capacity. A report, certified by
a registered architect or registered. professional engineer, shall
be avaiiable to the department upon request. ‘

(2) PresuMPTIVE. (a) The type of soil under buildings shall
be assigned a value not exceeding the' bearing capacity, in
pounds per square foot, as specified in Table 53-1I. The type of
soil shall be determined by explorations made at or adjacent to
the site. The actual loading of the soil shall not exceed the speci-
fied bearing capacity unless verified by a written rcport as ex-
plained in sub. (1). s .

TABLE 53-1L _
PRESUMPTIVE SOIL BEARING VALUES
Type of Soil ; T . .. PSF

1., Wet soft clay, very loose sﬂt, silty clay Verified miethod )
s. ILHR 53.21 (l)

2. Loose fine sand; medium clay; loose -sandy

claysoils...oooveniniin il il - 2,000
3. SHFf clay; firm i inorganic silt Sl 3,000

Medium (firm) sand; loose sandy gravel firm sandy

clay soils; hard dry. clay .......... P vr s 4,000
5,... Dense sand and gravel; very compact mixture of clay,

sand and gravel ......., reneenaeen. gape 6,000 .
6. Rock ............. T, . 12,060 -

(b) The presumed soi! bearing values shall be confirmed by
exploring the type of soil to a depth of at least 5 feet below the
footings during or before construction. The designer shall sub-
mit a report of confirmation to the department upon request.
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(c) Where the bearing materials directly under a foundation
overlie a stratum having smaller allowable bearing values, such
smaller values shall not be exceeded at the level of such stratum.

History: .Cr. Register, July, 1974, No, 223, eff, 1-1-75; am. (2) (b), Register,
December, 1976, No, 252 eFf —-1-77 ) A

iLHR 53 22 Unprepared fill material, organlc mate- ‘
rial. No foundation of buildings or structures shall be placed -

upon unprepared fill material, organic soil, alluvial soil or mud
unless evidence has been presented o the department showing
that the proposed load will be adequately supported, This evi-
dence shall be in the form of a written report and shall be based
on soil analyses, load tests or other acceptable criteria.

Note: The decomposition of organic material in landfill sites established for the

disposal of organic wastes may produce odoerous, toxic and explosive concentra-
tlons of gas which may seep into buildings throngh storm sewers and similar under-

ground utilities unless provisions are taken to release the gases to the atmosphere.

History: Cr. Register, July, 1974, No, 223, eff. [-1-73.

ILHMR 53.23 Frost penetration. (1) DertH. Footings
and foundations shall be placed below the frost penetration lev-
¢l, but in no case less than 42 inches below adjacent ground.
Such footings shall not be placed over frozen material.

(2) FLOATING SLABS AND GRADE BEAMS, The edges of float-
ing slabs and grade beams need not be installed below the mini-

mum frost penetration provided adequate measures have been . -

taken to prevent frost forces from damaging the structure.

(3) ‘WALKS, STOOPS AND RAMPS ADJACENT TO REQUIRED BXITS.
The edges of walks, stoops or ramps or the footing and founda-
tion of walks, stoops or ramps need not be instalied below the
minimum frost penetration line provided adequate measures
have been taken to prevent frost forces from damaging the struc-

exit.

Note: Alsosees. ILHR 5221 locanon and maintenance of exits.

History: Cr. Register, July, 1974, No, 223, eil. 1—1—75 r. and recr., Register,
January, 1980, No. 289, cff. 2-1-80. :

ILHR 53.24 Piling. (1) GENERAL REQUIREMENT. Pile
foundations shall be designed and installed te adequately trans-
fer the structure loads to underlying or adjacent soil bearing stra-
ta.

(2) INsTALLATION, Piles shali be handled and instalted to the
required penetration by methods which leave their strength un-
impaired and that develop and retain the required load bearing
capacity. Any damaged pile shall be satisfactorily repaired or the
pile shall be rejected,

(3) ALLOWABLE LOADS BASED ON SOIL CONDITIONS. (a) By
driving formula. For individua! pile design loads not exceeding
40 tons per pile, the safe working load may be determined by a
recogmzed formula or by the foliowmg formula :

2WH
P = S+ 1 for drop hammer
p=—2E g double—acting hammcr L

S+ 01
in which: - SR
P =safe load (Ibs.) _ U
" W= weight of striking part of hammer (Ibs.)

H = fait of siriking part of hammer (ft.}
B = manufacturer’s rated energy (ft.—1bs.)

S = average penetrauon of pllc under last 6
blows (mcheslblow)

(b) Substantiation of h:gher allowable loads.. Allowablc-
loads greater than 40 tons will be permitted when substantiating

data justifying such higher loads is submitted to the department
by a foundation designer knowledgeable in the field of soil me-
chanics and pile foundations and familiar with the locale of the

proposed project. Substantiating data such as test horings, labo- |

ratory test results, soil profiles, and pile load tests may be re-

ture or affectmg the s[ructurc in such a manner as to obstruct the :

ILHR 53.24

quired by the department, The load test shall be in accordance
with the procedure outlined in ASTM D-1143,

(¢} Group pile action.” When friction piles are placed in
groups, cons;deratmn shali be given to the reduction of load pcr )
pile. :

(d) Piles ini subsiding areas. Where plles are dmven through
subsiding fills or other subsiding strata and derive support from
underlying firmer material, consideration shall be given'to the
downward frictional forces which may be 1mposcd on the pllcs
by the subsiding upper strata.

(e) Lateral support. Waler, air and floid smls shall not be
considered as offering lateral support to pllcs In any other type
of matérial the piles may be designed as a short column, Positive
permanent lateral support shall be prov;decl at or near the lop of
all piles, L

{4 ALLOWABLE LOADS BASED ON PILE MATERIAL STRENGTH,
(a) The compressive stress in any cross—segtion of g pile shall
not exceed the normat allowable compressive stress of the mate-
rial used for the pile, except as given in sub. (5). The piles may
be designed as short columns excépt as stated in sub.’(3) (e).

(b End-bearing piles. For end-bearing piles more than 40
feet in length it may be assumed that 75% of the load is carried
by the tip, except for piles installed in a material referrcd to in
s. ILHR 533.22,

(c) Friction piles. For friction piles, the full load shall be
computed at the cross section located at two—thirds of the em-
bedded length of the pile measured up from:the tip. -

-(8) TYPE OF PILES. (a} Timber piles. Timber piles shall con-
form to National Design Specifications, Part X, In addition, the ..
tops of treated piles, at cutoff, shali be given 3 coats of hot creo-
sote, followed by a coat of coal—tar pitch; and-the cutoff shall
be encased not less than 4 inches in concrete footmg of the
foundation. -~ -

(b) Precast coricrete pzles Precast concrete piles shall be :
cast in one piece and shall attain a compressive strength of not
less than 3,000 psi prior to driving. There shall be a minimuh
concrete covering of 2 inches over all reinforcing bars. Precast
concrete piles shall be designed to resist stresses mduced by han—
dling, driving and super—imposed loads.

(¢} Cast—in-place concrete piles. All concrete for cast—in— -
place pﬂes shall develop a compressive strength of not less than *
3,000 psi. Reinforcement shall have a concrete coverof oneinch
in cased piles and 2 inches in uncased piles.

1. Uncased piles. Cast—in-place piles in contact wuh earth -
shail be limited in length to 30 times the average diameter of the -
pile. The allowablé compressive stress in conerete shall not ex-
ceed 0.33 £'c. The conerete shall be depos:lcd ina shaft free of
foreign matler in a continuous operauon $0 as to’ msu:e a full
sized pile without voids or segregation. :

2. Metal formed piles. Cast-in-place piles in ccntact w:th
a steel shell or casing shall have a minimum tip diameter of 8 in-
ches and a minitnum average diameter of 10 inches. The shell
and casing shall be sufficiently strong to resist collapse and suf-
ficiently watertight to exclude water and foreign material during
the placing of concrete. The sheil or casing cannot be considered
as a load carrying part of the pile. The allowable compressive
stress in concrete shall be as stated for uncased piles, but it may
be increased to a maximum value of 0.40 f'c if the fcllowmg
conditions are satisfied:

a, The thickness of casing is not lcss than 0. 0747 mches (14
ga AISD).

b. The casing is seamless or is provided w1th seams of
strength equal to that of the casing,

¢. The pile diameter is not greater than 18 inches.

(d) Concrete—filled pipe and tapered tubular piles. Con-
cretefilled pipe and tapered tubular piles may be driven open—
ended or closed-ended. Pipe or tapered tube piles driven with

Register, October, 1996, No, 490



ILHR 53.24

closed ends shall be treated as a cast-in place concrete pile with
metal casing and shall be governed by the same regulations ap-

plicable thereto with suitable load-bearing allowance made for

the metal casing: When driven open—ended to rock, no concrete.,

shali be deposited until the pipe is cleaned free of all soil orloose
rock chips and satisfactory proof furnished of the condition of

the rock. The allowable stress in steel is .35 Fy but shall not ex-

ceed 12,600 psi, The minimum walt thickness of all load -bear-
ing pipe, tube and shells shall be 1/10 inch. When the soil sur-

rounding the pile contains destructive chemical elements, the .

p:le shall be provided with an approved protective jacket or coat—
ing which will not be rendered ineffective by driving.

(e) Structural steel p:les - No section shall have a nominai
thickness of metal less than 3/8 inch. When an H-shaped section

is used, the flange projection shall not be more than 14 times the =

minimum thlckness of metal The steel stress shaﬂ not exceed
0.35 Fy. . '

History! Cr, Regisier, Tuly, 1974, No. 233, off, 1-1-75; am. (3) (6} and (5 @,

Reglster. Man:h 1991 No 23 eff. 4191

ILHR 53. 25 Settlement Where footmgs or floatmg
slabs are placed upon clays or other materials which are subject
fo seitlement, an analysis for such butldnngs shall include con-
sideration of total and differential settiements antlclpated

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75,

iLHR - 53.26 Protection' of adjommg property
{1) ‘Any property owner {owner of an interest in land) making
or causing an excavation to be made to a depth of 12 feet or less,
below the grade, shall protect the excavation so that the soil of
adjoining property will not cave in or settle, but shall net be li-

able for the expense of underpinning or extending the founda-- .

tion of buildings:on adjoining properties where the excavation

is not in excess of 12 feet in depth. Before commencing the ex- -
cavation the person making or causing the excavation to be -

made shall notify.in writing the owners of adjoining buildings
not less than 30 days before such excavation is to be made and
that the adjoining buildings should be protected. The owners of
the adjoining property shall be given access to the excavation for
the purpose of protecting such adjoining buildings.

(a) Exception. The 3May time limit for written notification
may be waived if such waiver is signed by the owner of adjoin-
ing properties.

(2) Property owners (owners of an interest in land) makmg
or causing an excavation to be made exceeding 12 feet in depth
below the grade shall protect the excavation so that the soil of

adjoining property will not cave in or settle, and shall extend the.

foundation of any adjoining buildings below the depth of 12 fect

below grade at their own expense, The owner(s) of the adjoining |
buildings . shall extend the foundations of their buildings to a -
depth of 12 feet below grade at their own expense as prowded :

in the preceding paragraph, -
History: Cr. Register, March, 1978, No. 266 eff. 3-1-78.

‘ILHR 53.27 “Cut or fill slopes. Culs or fills adjacent to

any building, structure or property ling shall be so constructed

or protected that they do not endanger life and/or property. Per-

manént cut slopes shall not be steeper than 11/2 horizontal to one
vertical and permanent fill slopes shall not be steeper than 2 hori-
zontal to one vertical unless substantiatmg data Justlfymg steep-
er slopes are submitied, '

History: Cr. Register, July, 1974, No. 223, ff. 1-1-75; E (2) fenuin. {1} Regis-
ter, January, 1994, No. 457, ff. 2-1-94,

ILHR 53.28 Pole foundations. Structures that use
polés embedded in earth or embedded in concrete footings in the
earth to resist axial and lateral 1oads shall have their depth of
embedment determined as specified in this section,

(1) CONSTRUCTION BACKFILL REQUIREMENTS. The space
around the pole shall be backfilled in accordance with one of the
following methods: -

Register, Ociober, 1996, No. 490
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(a) The hole shall be made 4 inches larger than the diameter
or diagonal dimension of roctangula: or square po]es It shali be
backfitled with 2,000 psi concrete.

(b) The backfill shall be of Lhoroughly compacted clean sand

(2) ALLOWABLE LATERAL SOIL PRESSURE. In the design of
nonrestrained and restrained poles, unless a more. exact soil
analysis method is used, the allowable passive soilpressgx:e shall
be. determmed in accordance with Table 53-10I. '

TABLE 53—-HI
ALLOWABLE LATERAL SOIL PRESSURE

& - Auowable Passwe Soil Pressure

(see Table 53-11) psf per foot of de?th bclow
grade?
1 and 2 (not well drained) .. o100
2 (well drained) . .. 150
"3 (well drained) 200
4 (well drained) . . . 300
5 and 6 (well drained) - - <400

1. 8 and §; values shallnot exceed IZtimcs Lhe ailowable passive soil pressum

(o).

2, Values may be increased 334/3% for wind loads.

3. Where 1/2-inchhiorizontal movement of the pole at sround surface can betol-

crated, the values shown in Table 53-T1 may be increased 100%, provided the

individual poles are spaced a minfmwim distance of 6 times B,centcr to cenler.

(3) DESIGN-NONRESTRAINED POLES. “The following formula

shall be used in determining the depth of embedment required
to resist lateral loads where no restraint is provided at the ground
surface, unless other methods are approved by the department.

_af, 236k
gl o)

' where d= depth of embedment ft
A= 234P '
5B
P = applied horizontal force on pole, lb

Sy = pd/3, see Table 53-II1
Note: For first appronmauon of “d”, the following formula may be used:

4 = 3f128P
By

B = diameter of concrele casing, fi.; when nonencased in concrete, diameter or di-
agonal dimension of square orrectangular pole, ft.. . .

b = height above the ground, in feet, at which the force “Pris apphed If the pole
" has fixity at the top, such as provided by a knee brace, the forcs “P* acts at the
inflection point. emfiectlonpomt may bcassumcd at 2/ of the distance from
the ground to the knee brace for round poles, or 1/ of the distance from the
ground to the knee brace for square poles.

p = altowable lateral passive soil pressure, psf. ’

Note: When a frame analysis is used, h.=M/B, whe:e M = bending moment on
the pole at the ground surface.

(4) DESIGN—RESTRAINED POLES, Where restraint is provided
at the ground surface, such as arigid floor or pavement, the depth
of embedment shall be in accordance with the following formu-
la:

d= 435;;'[3 = pd, see Table 53-H1

(5) PRESERVATION. All poles subject to moisture shall be
treated with a preservative. Preservative treatment shall be in ac-
cordance with AWPA C2 or AWPA C4. All poles treated for
preservation shall bear the mark of a quality contml certiﬁcation :
agency.

I[lstory Cr. Register, July; 1974, No. 223, ¢ff. 1-1-75; am. {2) and (3), cr. (4),
Register, December, 1976, No, 252, eff. 1-1-77; renum, (2), (3)and (4) to be (3),
(@) and (5), cr. (2), Register, Decembcr 1971, No. 264, cff. 1--1-78; reprinted to
correct error in (3), Register, December, 1985, No. 360 r, and recr. (3, Reglsler
March, 1991, No. 423, eff, 4-1-91,

where : S,
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- Subchapter IIT— "~ .
" Masonry

ILHR 53.30 General. (1) Score. The requirements of
ss. ILHR 53.30 through 53.36 herein shail apply to the design,

construction and materials used inalt masonry and similar work -

under this code.

{2) DEFINITION. Masonry as used herem shall be considered
as any buili-up construction or combination of building units or
materials of clay, shale, concrete, stone, gypsim, glass, metal or
other approved units.

(3) DvENSIONS. - Dimenstons specified herein are nominal
unless otherwise stated. The actual dimensions may vary from
the nominal by the thrckness ofa mortar JOll}t but not more than
one—half inch.

History: Cr. chisier,]uly, 1974, No. 223 off. 1-1-75.

[LHR_ 53.31 Materials. (1) GENERAL REQUIREMENTS,
Cormponents used in the construction of masonry shall be as re-
guired in ss, ILHR 53.311 through 53.316. ‘

(2) LaBeLING. All packaged materials shall be clearly identi-
fied by name (portland cement, masonry cemet, lime, gypsum,
etc.) and applicable standards which are met.

Ilislory: Cr. Reglster, July, 1974 No. 223, cff. 1-1-75.

ILHR 53 311 Masonry unlts (1) GENERAL (a) Solid
.and hollow units. A solid masonry unit is aunit whose net cross—-
sectional atea in every plane parallel to the bearing surface is

75% or more of its gross cross—sectional area measured in the -

same plane. A hollow masonry unit has a net cross—socuonal
area less than 75% of its gross cross—sectional area.

(b) Quality. Allmasonry units shatl be free from cracks, lam-
inations and other defects or deficiencies, including admixtures
and coatmgs which may interfere with proper laying of the unit
or impair the slrength or permanence of the structure,

(c) Used masonry units, Masonry units may be reused when
clean, whole and conforming to requirements for new masonry
units.

(d) Marking requirements. Masonry units shall be of drslmc—
tive design or appearance, or marked so that the manufacturcr is
identified, as required by the department.

(e) Smface condition at time of use. Every masonry unit shal}
have all surfaces, to which mortar or grout is to be applied, capa-
ble of developing the required strength and bond. Coating or fac- -

ings permitted and applied to masonry unit surfaces prior to their .

instaltation shall not supersede this requirement,

(f) Positioning in structure. Hollow masonry units shall be
jaid only in positions as tested for compliance.

(2) CLAY AND SHALE UNITS. Clay and shale units shall be

made of bursed clay or shale or mixtures thereof with or without
admixtures.

ILHR 53.311

(a) Solid units (brick}. Units shail conform to grade SW re-
quirements of ASTM C-62.

(b)Y Hollow unifs (tile and hollow brrck) 1. Load—beanng
units, Units for use in load—bearing and exterior walls shall con--
form to grade LBX requirements of ASTM C-34or gradc SwW
requirements of ASTM C-652. - :

2. Nonload-bearing units. Units for use in nonload— bearing
partitions shall be specially marked and shall conform to the re-
quirements of ASTM C-56. Such units may also be used for
non-structural purposes in concrete floor construclion,

3. Units for floor construcnon Units for structural use in
floor construction shall conform to grade FI'1 reqmrcments of
ASTM C-57. ’

{3) CONCRETE UNTTS. Concrete unifs shall be made with port-
land cement, water and suitable mmcral aggrogatcs, w1th or
without admixtures, = :

() Solid units. 1. Small units (brick), Units shall conform
to grade N requirements of ASTM C-55. '

2, Large units (solid block). Unlts shaIl conform to grade N
requirements of ASTM C-145,

(b) Hollow units (blocks). Umts shall conform to grade Nre-
quirements of ASTM C-90. .

(4) NATURALSTONE. All natural building stone for use in ma-
sonry shall be sound and free from loose or friable inclusions,
and shal] meet the strength and fire resistance requirements for
the proposed use, Where the cleavage plane of stone units is pro-
nounced, the stone shall be laid only on its natural bed. Stone ex-
posed to soil, weather or frost action shall be such that the
strength and structure of the stone will not be affected when so
exposed. . .

(5) CAsT S'IONE Units covered undcr this category are ho-.
mogencous or faced, dry cast concrete products other than con-
ventional concrete masonry units ¢(brick or block), but of similar
S!Ze. - R TE it f . ) - Ty . P

(a) Composition. Units shall be made with portland cement,
water and suitable mineral aggregates, with or wrthout admix-
tures, and reinforced if required.

“(b) Standards. Units shall have a minimum compressive

_ strength of 6500 -psi and a maximum water absorption of 6%

when tested as 2 x 2 inch cylinders or cubes.
(6) ARCHITECTURAL PRECAST CONCRETE. Units covered un-

- der this category are homogeneous or faced, wet cast nonload—

bearing concrete products. Load-bearing precast concrete units
shail conform to the requirements of s. ILHR 53.40.

{a) Composition. Units shail be made with portland cement,
water and suitable aggregates, with or without admixtures, and
reinforced as required.

(b) Standards. Units shall conform to the rcqurrcmcnts of
Table 53-1V.

. TABLE 53-1V
ARCHITECTURAL PRECAST CONCRETE PHYSICAL REQUIREMENTS .
o Compressive Strengtht Water Purposefully
Use Minimum (psi) Absorption Entrained Air
* Avg. of 3 Individual Maximum (%) | Minimum (%)
Exposed to freeze—thaw cycles (exterior) 4,500 3,800 8 .. 3
All others (interior) 3,500 3,000 10 —

tCompressive strength shall be determined by procedures outlived in ASTM C-3% or C-42.

(7) GypsuM UNITS. Units shall conform to the requirements
of ASTM C-52, Gypsum units shall not be used in exterior or

load-bearing walls or locations exposed to frequent or continu-
ous wel{ing.

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75; am. (8), Register, De-
cember, 1978, No. 276, GEF. 1-1-79; ant, (2), (3). table and {7), 1. {8), Register,
March, 1991, No. 423, off. 4-1-91.
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ILHR §3.312 Mortar. ! {1) GenErRAL, -Mortar as used
herein shall be considered as a mixture containing cementitious
materials used to permaueutly bond masonry or other structural
elements.

(2) MorTAR FOR UNIT MASONRY. (a) Composmon Conven-

tional mortar shall be composed of cementitious materials, fine,
aggregates and water. Suitable admixtures are allowed,

(b) Standards. All materials used as ingredients in mortar

when delivered to the mixer shall conform to the requircments
outlined below:

1, Cemeﬂutmus mater:als See s, ILHR 53.314. )

2, Aggregates Aggregates shall conform to the following
reqmrcments and to the requirements of ASTM C-144.

a. Aggregates shall be graded within the limits of Table
53-V..

b. 'I'he aggregate shall have not more than 50% retamed be-

tween any 2 consecutive sieves of those listed in Table 53—V, nor
more than 25% between the No. 50 and Ne. 100 sxeves

_ TABLE 53-V.
MASONRY SAND GRADATION REQUIREMENTS
Percentage Passing

Sreve Size :
... .. | NaturalSand | Manufactured Sand

No.4u.uvsoinnnn | 2100, |0 100 .

No. 8i. ..., 95 to 100 95 to 100

No.16..,... ... | 700100 | "70t100

NO.30 .. vesnns. 40075 401075 .

No.5D.......... 10 t0 35 20 to 40

No. 100..... e 21015 1010 25

No.200.,,...... — 0to 10

c. Ifthe ﬁneness modu]us varies by more than (.20 from the
value assumed in selecting proportions for the mortar, suitable .
adjustments shall be made in proportions to compensate for the
change in grading. ' '

3. Water. Sees. ILHR 53. 315

WISCONSIN ADMINISTRATIVE CODE ' 84

4. Admixtures. Where metal ties, anchors or reinforcement
are imbedded in masonry, chloride, nitrate and sulphate base
salts or materials containing same shall not be used in masonry
construction,

{©) Requirements. Mortar for masonry shall conform fo the
property requirements of Table 53—VI and to the requlrements
of ASTM C-270 unless otherwise noted in this section. If ap-
proved laboratory testing is not conducted to indicate com-
pliance with Table 53-VI, the mortar mix shall be restrlcted to
the provrsrons of Table 53-VII. :

TABLE 53—V!

“MORTAR PROPERTY REQUIREMENTS '
Mortar Type - < . Compressive Water - Air
Strength® Retention Content
Min. (psi) - - Min. (%) Max. (%)
M........... 2500 s 18
S .. e o800 15, . 18
0 ' 750 s 18

O G 3500 - 75 8
tSee s. ILHR 53.35 (3). o '

(3) GypsuM MORTAR. (8) Standards. Gypsum mortar shall
be composed of one part of unfibered calcined neat gypsum to
not more than 3 paris sand by welght with sufficient water added
for workability, :

(b} Use restrictions. Gypsum mortar shall be used onty with
gypsum tile and block units or as fireproofing. . .

{4) MISCELLANEOUS MORTARS. (a) High bond martars See
s. ILHR 50.19 for all such mortars, glues and special additives.

(b) Special use moriars: Sece Table 53-VIII. :

(5): Bonm. It is required that sufficient bond be developed to
hold the masonry assemblage together and let it act as a smg]e
unit.

Note: Initial rate of absorptmn of masonry units and quanuty of entramcd au'
in mottar are factors affecting bond strength.

{6) MORTAR USE. Masonry shali be taid in mottar of the types "
listed in Tabie 53—V]]I :

: TABLE 53-VII
MORTAR PROPORTION RESTRICTIONS

Cementitious Materials (Proportions by Volume)

* Apgregate

- : _ MortarType N ' (Measured in a damp
Portland Cement Masonry “Lime o loose condition)
Cement B '

Lime Cement Mortar

1 1

B 1

N e 1

O e 1

Masonry Cement Mortar

Mo i e 1

S .. Lo
B —

L —

—

— 7 over Yzto Uy
— over Yy to 1-1/4
= over 1-Uy 1021

Pk e e

Not Iess than 2—% and

not more than 3 times |
the sum volumes of

cementitious materials.

Not less than 2--V4 and
not more than 3 times
R the sum volumes of

cementitious materials.
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" TABLE 53-VIII
MOR’FAR USE REQU!REI\IENTS

Kind of Masonry

“Types of Mortar Permitted =

Load-bearing or nonload-bear- :
ing masonry in contact with earth’. Mor S

All other load-bearing masonry . M, SorN
Nonload-bearing masonry in ex- .

terior and exposed locations

where a high degree of resistance -

fo frost action is desired ........: M,S orN

Al other nonload—beanng wa!ls ‘

andparutlons.l... ........ MSNOI‘O
Fireproofing .......... - ,' .ol ‘.M S5,N,Oor gypsum
Special masonry:” * - ¢ R -
Gypsum parlmon tﬂe or block :Gypsum

Firebrick or tile 4............ Refractory air sefting

Stack or chimney walls ... Composed of portland

cement, hydrated lime

putty and aggregate
History: Cr, Register, July, 1974, No. 223, eff. 1-1-75; am. (4) (a), Register,

Decémber, 1978, No. 276, eff. 1—1—79 am. (2) (b) 2. intro, and (c), chlster,-

March, 1991, No, 423, eff. 4-1-91,

ILHR 53.313 Masonry grout. Masonry grout for non--

engineered masonry shall be type M, S or N mortar, as used in

the construction, to which water is added to produce aconsisten-: - -

cy for pouring without segregation.

Note: Masonry gront forrcmforcod masonry shall conform tothe requuemeuts

of ASTM C-476, :
History: Cr, chswr, Iuly, 1974, No. 223 eff 1-1-~ 75

ILHR 53. 314 Cementnlous matenals (‘I) Pomno
CEMENT. Portland cement shall ¢onform to the requirements of
ASTM C-150,

{2) MASONRY CEMﬁNT Masonry cement shall conform to the
requireménts of ASTM C-91,

(3) HYDRATED LIME, Hydrated lime shali conform toTypeS
requirements of ASTM C-207. - :

(4) Gyesum. Gypsum shall conform to the requirements of
ASTM C-22,

1991, No. 423, eff 4—1—91

History: Cr. chlstcr July, 1974, No. 233, eff. i— ~75; am. Reglster, March, -

ILHR 53. 31 ] Water. Water shall be clean and free from
injurions amounts of ofl, acid, alkali, salt, organic matter and
other deleterious substances. )

Historyt :Cr. Regls!er, July, 1974, No. 223, eff. 1-1-75.

ILHR 53.316 Relnforclng, ties and anchors.
(1) REmFORCING BARS. Reinforcing bars shall conform to the
requirements of ASTM A-165, A-616 and A-617,

{2} CoNTINUOUS JOINT REINFORCEMENT. (a) Material. Ties
shall be fabricated from the equivalent of cold drawn wire con-
forming to the requircments of ASTM A-82, _

{b) Coating. Ties in exterior walls and potentially wet areas
shall have noncorrodible cross wires for the intended use. Con-

formance with Class 3 requirements of ASTM A-116 is accept~ o

able.

(c) Assembly Ties shall consist of the equivalent of at least
2 No. 9 steel wire gage longitudinal wires or rods with No. 9 steel
wire gage cross wires or rods spaced not over 16 inches apart
along each longitudinal wire or rod electrically flush or butt
welded {o tie the outside wires or rods together and provide me-
chanical bond,

ILHR 53.321 -

(d) ‘Limitations. Ties shall be of such dtmensmns that they
prov1de the following: .
1. Overap of at least 6 mches at sphces .
2. Engagement of both adjacent wythes; oul—to—out spacing -

of side rods to be approxxmately 2 inches less than the total wall
thickness.

-3, Minimum actual cover over atl but the cross wires orrods

of 5/8 inch clear from all masonry unit faces and their _|011‘lt sur-
faces. :

{3) INDIVIDUAL TiES AND ANCHORS. (a) Marerml Ties and
anchors shall be fabricated from steel, brass, bronze or other ap-
proved material. See s. ILHR 53.322 (5) (c) Lb.

(b) Ceating. Ties and anchors for use in exterior walls and
potentially wet areas shail be noncorrodible for the intended use.
Zine coatmg (hot dip}) conformmg tothe requlrements of ASTM
A-153is acceptable.

(c) Limitations. Ties and anchors shall be of such a dmlcn-
sion as fo engage masonry umits a minimum of 2 inches oh each
wythe in which the tie is placed and retain a minimom actual |
cover of 5]8—inch clear from atl exposed masonry faces and
joints.

History: Cr. Regisier, July, 1974, No. 223, eff. 1-1-75; am. (1), (2) {a) and (b},
(&) (b). Register, March 1991 No 423 eff. 4—1~9 )

ILHR 53.32 Design. (1) GENERAL REQUIREMENTS, - De- .
sign of plain (non—réinforced) masonry shall be based eitlier on -
the cmpmcal method and limitations of s. TLHR 53.322 or on a
detatled engineering analysis according to the provisions of s.
ILHR 53.323. Design of reinforced masonry shall be based on
the provisions of 5. ILHR 53.323.

(2) PrAcTICE. All masonry shall be designed with adequate
strength and proportions to support all intended superimposed

‘Joads, resist all vertical or horizontal loads as required by this
. .- code, and oomply with the fire-resistive construction require-
© -+ ments set forth in s. ILHR 51.04.

Ristory: Cr. Reglster, July, 1974, No. 223, eff. .1-1—75‘

‘ILHR53.321 Types of masonry. (1) VENEER, FURRING ,
ANDTRIM. Veneer, furring and trim comprise a facing of weath-
er—resistant non—combustible mateials securely attached to a
backing, but not so bonded as to exert common action under
load. See s. ILHR 53.36 for requirements.

(2) PANELWALL. A panel wall is composed of weather resist-

"’ ing noncambustible large masonry units, or small masonry units
-prefabricated into larger assemblages, securely anchored to the

framing of the structure,

(3) SINGLEWYTHEWALL. A single wythe wall is one masonry
unit in thickness and is built of conventional size masonry units.

‘(4) MULT-WYTHE WALL. A multi-wythe wall is composed

. of2 or more wythes of conventional size masonry units of the

same or different materials all tied or bonded together.
“(a) Grouted wall. A groied wall is a mulii-wythe wall with

all spaces between wythes solidly f'ﬂled with masonry grout, as

defined in s. ILHR 53.313.

" i(b) Slushed or parged wall A slushed or pargcd wallis a
multi-wythe wall with ail spaces between wythes nommal]y

- filled with mortar.

(c) Hollow wall (includes convemmua! cavity wall). Ahol-
low wall is a multi-wythe wall with an air space maintained be-
tween wythes, A water-repéllent or water-resistant insulation

'may be placed between wythes. The description of a hollow wali

is defermined by its nominal out-to—out dimension,

(5) SPECIALWALLS. {a) Stack or chimney walls. Sees, ILHR
64.46 and Table 53—VIIT for general requirements.
(b} Special use walls. Sees. ILHR 53.34 for special require-
ments.
History: Cr. Register, July, 1974, No. 223, ¢ff. 1-1-75.
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ILHR 563.322  Empirical ° method of design.
(1) STrESSES. () General. 1. In determining the stresses in
masonry, the effects of all loads and conditions of loading and
the influence of all forces affecting the design and strength of the
several parts shall be taken into account. -

2. When the effects of eccentricity of vemcal loads mclud—
ing loads produced by the deflection of floor and roof units, are
likely to cause teénsile stresses in the masonry, the masonry shall

be des1gnod in aocordancc wrth the reqmrements of s. ILHR :

53.323.
(b) Ai!awable stresses. 1 Compressrve stresses. The coni-

pressive stresses in masonry shall not cxceed the values glven m :

Table 53-IX. -

2. Beanng stresses. See s. ILHR 53.34 (3) (b) ‘

3. Composrte masom'y 'In composite masonry with differ-
ent kinds or grades of units or mortars, the maximum stress shall

not exceed the allowable siress for the weakest oomblnatlon of
units and mortar of whrch the masonry is composed

4. Stone flexural members. The maximum aliowable flexu- )

ral stress for natural stone sha!l be 176 of its modulus of mplure.
'5. Bolts and anchors. See s. ILHR 53.34 (5).

(2) THICKNESS AND HRIGHT. (a) Hezght aof masamy The

height of a wall is defined for purposes of limitation as the maxi-
mum vertical distance between structural members completely

supporting the weight of the wall or between the upper such sup- .

WISCONSIN ADMINISTRATIVE CODE

(b) Thickness of load-bearing walls. Except as prescribed
in par. (bm), the minimum thickness of load-bearing masonry
walls shall be at least'12 inches For the upper 36 feet of their
height, and shall be increased 4 inches for the lower 36 feet or
fraction thereof. Where a masonry load—bearing wall is made up
of 2 or more wythes, the thickness of the wall shall not mclude :

any wythe less than 4 inches thick. : ‘

(bm) Exceptions to thickness of load-bearing wal!s 1. Stxff-.
ened walls, Where single wythe or grouted multi-wythe masor-
1y load-bearing walls composed of units of the same material -
are Iateraily supported at distances not greater than 12 feet apart -
by masenry crosswalls or by reinforced concrete’ floors, they -
may be of 12-inch thickness for the whole 72 feet

2. Top-story walls, Top-story walls may be of 8-inch thick-
ness provided that they are not over 12 feet in height and the roof
construction imiparts no lateral thrust to the walls.

3. Oné-story walls. In one—story huildings noi exceeding
9 feet in height, the walls may be of 6—inch thickness provided
that the roof span does not exceed 18 feet. :

4. Penthouses and roof structures, Masonry walls above the ’
main roof level, 12 feet or less in height, enclosing stairways,
machinery rooms, shafts or penthouses may be of 8—inch thick- -
ness, and may be consrdered as neither increasing the height nor
requiring any increase in the thickness of the masonry below.

5. Walls of apartment bmldmgs. In buildings defined as
places of abode not more than 3 stories in height, walls may be
of 8-inch thickness when not over 36 feet ini height and the roof

86 -

_ port and the. top of the wall, whlchever is greater

1mparts no honzontal thrust

TABLE 53-IX ¥ :
_ o L ALLOWABLE COMPRESSIVE STRESSES IN UNIT l\/lASONIiLYl
Type of Masonry - Allowable Compressive Stresses on Gross .
IR R P Average Ulti,mate Cross—Sectional Area (psi} -
Type of Masonry Units Compressive
pe ol Masonry Linils. Strength of Ma- | Type M TypeS | TypeN | Type©
sonry Unit (psi) | : Mortar Mortar Mortar .. | - Mortar -
* ) and Grout {and Grout | and Grout | and Grout .
Single wythe and RUBDIE SIOT , .5 vvvereennin Joreneennnnnenn 140 120 100 80
grouted multi-wythe o ‘ : ey
masonry Eh Ashlargramte....._............ Ceeitiiaaiaaes 800 720 ] .640 500
o Ashlar limestone and marble .. . f.L. ... .0 - 500 .| ..450 400 325
_ As_h]ar,sandst_one and cast stone . |oeeeiiiiann. . 400 360 | 320 250
| Solid units except concrete block . | 10,000 and over 450 400 | 350 | 250 .
................. LU Ee 18,000 to 10,000 400 350 |- 300 200
s .. 16,000 to 8,000 300 275 250 175
Viea e sees v e 4,000 to 6,000 250 - 225 200 150
T S .+ [ 2,500 to 4,000 175 160 | 140 100
Sofid concretc block........... }‘. 1,800 and over 175 160 140 100
; - Hollow load- bearmg umts 1,000 and over 90 80 75 60 .
Slushed or parged ‘| Att atiowabte compressive stress valuos to 20% less than those for equivalent types of single-wythe and
multi-wythe masonry | grouted mulu—wythe masonry. R R q
Hollow multi-wythe | Solid units except concrete block . | 2,500 and _ove_r_ oo [ '1_30 e 80 _."
fmasonry Solid concrete block . . . . ... “iv:o | 1,800 and over 140 - 130 110 80-
Hollow load-bearing units .. ... 1,000 and over 70 60 - '-55 40

1. Where a type of masonry unit, mortar or grout is na provided for in Table 531X, it will be the practice of the depa.mnem to allow a maximurn compressne siress

in the masonry which is no more than 15% of the ultimate compressive srength of a masonry assemblage as determined by an approved test.
2. No individual masonry unit shall have a compressive strength less than 80% of the average ultimate compressive strength,
3. Stresses shall be calculated on actual dimensions rather than nominal dimensions, with consideration for reductions such as raked joints and cavmes
A.Type 0 moitar is pem'uued only in certain nonload—beanng masonry. SoeTable 53-vVhOL
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6. Walls below grade shall Comply thh the requlrements of
par. (). v
7. Metal tied hollow walls, Holiaw walls shall not exceed

36 feet in height. The space (cavity) between wythes shall be not -
more than 4 inches. The backing wythe shall be at least as thick .

as the facing wythe. When both the facing and backing wythes

have a thickness of 4 inches, the height of such hollow walls

shall not exceed 24 feef.
8. Masonry bonded hollow walls. Not allowed.
Note: For definition of hollow walls, see s, ILHR _53 321 (4} ().

9. Rubble storie walls. All rubble stone walls shall be 4 in-
ches thicker than required in par. (b}, but in no case less than 16
inches in thickness. Other exceptions above do not apply to
rubble stone walls. *

10, Composue walls. Walls contalmng clay and concrete
masonry units shall not eéxceed 48 feef in height.

(c). Thickness of exterior nonload-bearing walls and para-

pets, Nonload-bearing exterior masonry walls may be 4 inghes
less in thickness than required for load-bearing walls [includin g .
the exceptions under par. (bm)], but the thickness shail not be .

less than § inches except where 6-inch walls are specifically
permifted. | .

(cm), Excepuons Io thlckness of exreriar nonload—bearmg
walls and parapets [s, ILHR 53,322 (2) (c}]. 1. Panel walls,
Panel walls shall be designed with sufficient strength and thick-

ness and anchored to the structure so as to insure adequate sup-

port and resistance to wind or other lateral forces, Panel walls
shall not be less than 2 inches in actual thickness and the maxi-
mum ratio of height to thickness shall fiot exceed 30.

2. Parapet walls, Parapetwalls shall not exceed 3 tlmes ﬂ'lf:ll‘. .

thickness in clear height,’

(d) Thickness of interior nanload—bearmg walls { parilt:ons)
Nonload bearmg mterior partmons sha]l be not less than 4 in-

I

ILHR 53.322

ches in thickness. Where partitions designed for lateral support
at the top are not in tight contact with atleast a2-hour fire—resis- -
tive construction at the top, such partitions shall be not more than
24 times their thickness in clear height (see 5. ILHR 53.322 (3) -

(a) 3.).

(e) . Walls below grade. Foundation walls shall be not less

A than 8 inches in thickness nor less than the thickdess of the wall

which they support. When subject to lateral pressure, foundation
walls shall have lateral support at the top of the walil as specified
in sub. (6). The height of wall and the depth below grade may not
exceed the values specified in Table 53-1X A.

INote. The phrase “depth below grade™ is intended to mean height of unb:;\]an.ced=
fil

1. For purposes of Table 53-1X A, “solid masonry” means

solid units or hollow units with alt ce}ls grouted. :

. 2. a. When the wall is laterally supported by vertical ele—
ments at intervals not more than 18 times the wall thickness, in
addition to support at the top of the wall, the depth below grade .
may be one foot more than indicated in Table 53-IX A,

b. Pilasters providing lateral support shall have & width not
less than 16 inches and shali projéct from the face of the wallnot
less than 1/12 the wall height, All cells of hollow umts shall be -
filled with grout. ' ‘

3. Where the height of wall or depth below grade exceeds
the values indicated in Table 53-IX A, or if the wall is not lateral-
ly supported at the top, the foundation wall shall be desxgned in
accordance with the provisions of s. JLHR 33,323 for engine-
ered masonry. : '

4. When a foundation wall contains an openmg more than
4 feet in width or contains openings in more than 25% of its
length, the design of the wail shall be bascd upon an engmeenng ‘
analysns . - 2

TABLE 53-IXA .

. MAXIMUM HEIGHT OF WALL AND DEPTH BELOW GRADE FOR MASONRY FOUN'DATION W’ALLSI’2

Maximum Depth Below Grade* (Feet)
Foundation Wall Construction Type of Maximum Wall - ‘Granular Backfill with Clay or Silt Backfill
Unit and Nominal Thickness (Inches) |. Height® (Feet) Subsurface Drainag_e5 with Subsurface Drainage’
Hollow Masonry . 8 T 5 4-1,
IS ST g 6 5-1
. 12 8 7 7
Solid Masonty © | I8 | 8 51y .5
0. 8 6-11, 6
12 8 7 7

1. Where lateral support is provided by vertical elements, see s, ILHR 53.322 (2) () 2.
2. The depih below grade and height of wall may exceed the valtes indicated if the design is based upozl an cngmcermg anal:,rsls

3. Clear height between floors providing lateral support.

4, The depth below grade is determined by the heigint of finished grade above the Basement floor or tnside grade Where cxtcnor grade adjaccnt te I.he foundadon
wall is surcharged within a distance equal to the maximum depth permitted, the depth of wall shall be reduced acoordmgly ;

5. Walls shail be provided with subsurface drainage.

(3) LATERAL SUPPORT. (a) Requirements. All masonry shall :

be laterally supported in conformance with the following:

1.-Extérior walls, Exterior masonry walis, whether they be
load-bearing or nonload-bearing, shall be laterally supported
either horlzontally or vertically at mtervals not exceeding those
indicated in Table 53-X.

2. Load-bearing interior walls, Load—beanngmtenor walls
shall have lateral supports at either vertical or horizontal inter-

vals not exceeding 24 times the wall thickness for solid masonry .

units and 20 times the wall thickness for hollow masonry units.

‘3. Nonload-bearing interior walls {partitions), Nonload—
bearing partitions shall have lateral supports at either vertical or

horlzontal intervals not exceedmg 3() tlmes the lh1ckness of the :
wall. ’

4. Special masunry walls. a. ’I‘he he1ght of an extenor free
standing masonry wail having no lateral suppott at the top or at
the ends may ot exceed 4 times the thickness of the wall.

Note: See s, ILHR 53322 (2) (cm) 2. t'or parapet walls.

b, The height of afree standmg interior watl may not exceed

9 times the thickness of the wall. e

(b) ‘Methods of lateral support. 1. General. Lateral support
shall be provided by cross walls, pilasters or vertical structural
members of sufficient strength to provide the required support
when the limiting distance is measured horizontally; and/or by
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floors, roofs or horizontal structural elements which are of suffi-
cient strength to provide the required support when the limiting
distance is measured vertically. Provisions shall be made to.:
transfer all lateral forces to the foundation. :

WISCONSIN ADMINISTRATIVE CODE o ' : 88

2. Limitations. When horizontal structural elements are de-

pended upon for lateral support, lateral support by vertical ele- -

ments shall also be provided at intervals of not more than 72
times the wall thickness. - .

TABLES3-X .

MAXIMUM RATIO OF LATERALLY UNSUPPOR'I‘ED HEIGHT OR LENGTH TO THICKNESS FOR ALL EX-
TERIOR WALLS
T Mortar 'I‘ype
r'{?p”masow M .S . N_ .0
Single wythe walls of solid units or grouted walls of solidunits .. ............... 22 22 _: 20 18
Slushed or parged walls of solidunits.,........oovvqrvnn.. e 20 20 18 ‘ 16
Hollow walls or walls! containing hollow units ... ... .0 u..

............. 18 . -~ 18 16 - 124

1In computing the ratio for hollow walls, the valise for thickness shall be the sum of the nominal thickness of the inner and ouler wythcs

(c) Pilasters. A pilaster is areinforced or nonreinforced ma- -

sonry section which is thicker than and integrally bonded or me-
chanicatly keyed to the adjoining wall by alternate course bond-
ing of masonry or by the use of pilaster blocks. A mechanically
keyed control joint will be permitted on only one side of a pilas-

ter which is used to provide lateral support. The projecting por-

tion of the pilaster shal be bonded to the wall portion of the pi-.
laster by lapping at least 50% of the unils at the mtersectlon or
using special pilaster ! units; '

1. All pitasters relied upon to provide lateral support shall
not be fess than 4 inches thicker than the wall supported nor less -
than 1/,5 times the pilaster height, The width of pilasters shall be
not less than 16 inches,

2. Where a pilaster is needed to carry a concentrated load
from a flexural element, the least dimension shall be not less than
146 of the span‘of such'an element and the height of the pilaster
shall not exceed 12 times the least dimension of the pilaster. Alt
voids, within and between masonry units, shall be fully grouted.

Nofet Theintent of this rule is to permit the ¢mpirical method of desiga for ma-

sonry pilasters carrying concentrated loads provided the pllaster detalls climinate ...
the eccentricity and provided the actual stresses are less than or equal to the allow- ~ -

able stresses. Pitasters may alsobe d%igned lhmughengmccnng analys;s inaccor-
dance with s. ILHR 53.323.

(d) Piers. A pier is an isolated column of masonry, A load—
bearing wall not bonded at the sides into associated masonry

shall be considered a picr when its horizontal dimension mea-
sured at right angles to the thlckness does not exceed 4 times its

thickness.

1. All piers shall have lateral supports so that the verticat
distancé between such supports does not exceed 10 times their
least dimension for single wythe, or grouted masonry walls of

solid masonry units, 8 times their least diraension for stushed or -
parged masonry walls of solid masonry units, and 6 txmes thetr B

least dimension for other masonry.

2. The least dimension of piers carrymg ﬂexural members '
shall be not less than Ilg,[, of the span of the flexural mcmbcrs '

3. Piers shall be laid in runting bend uniess remfomed as .

required for stack bond walls.

(4) OpeNNGS, Unless evidence is provided to show that .

openings do not cause lateral stalnllty dnd stress requirements to
be exceeded, the amount of openings in a masonry wall shall not
exceed the limits set forth in Table 53-XI.

(6) BONDING.. (a) General. All types of masonry shall be

;adequately bonded,

TABLE 53-XI

MAXIMUM RATIO OF LATERALLY UNSUPPORTED HEIGHT OR LENGTH TO THICKNESS FORE EXTERIOR
WALLS WITH OPENINGS' '

Type of Masonry

Percent of Openings at any Horizontal Plane of Wail
20 40 60" Over 60

Single wythe walls of solid units or grouted walls of solid units

Allother MASONIY . ..vvitiiuieriinreriiinnnnsnans

| 20 16 12 -

Submit design calculations

18 14 10°

1The percentage of opcmngs shall be calculated for cach 100 lineal feet of wall or portion thercof at any horizontal plane of wall. See Table 53-X for addiuonal Te-

strictions when type “N" or “0" mortar is used.

(b Longitudinal bond, 1. Runmng bond. Ineach wythe of
masonry, notless than 60% of the units in any transverse vertical
plane shall lap the ends of units above and below a distance not
less than 2 inches or 13 the height of the unit, whichever is great-
er. Masonry not. lapped as required above will be considered as .
stack bord and shall be reinforced longitudinally as required in
2, below for masonry units laid in stack bond.

2, Stack bond, Ineach wythe of masonry with units laid in
stack bond, the masonry shall be reinforced by a continuous tie
assembly, as defined in's. ILHR 53.316 (2), at vertical intervals
notexceeding 16 inches. For interior nonload-bearing partitions
this spacing may be increased to 24 mchcs (For load—beanng
walls, see also s. ILHR 53.34 (3) (b)4.)

3. -Single wythe exterior concrete masonry wails, Where
vnits are faid in running bond, such masenry wall shall be rein-
forced by a continuocus tic assembly, as defined in s, TLHR
53.316 (2), at vertical intervals not exceeding 24 inches. The re--
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' quirement for tie assemblies is waived when the spacing of con-

trol joints is reduced to 80% of the values indicated in Table
53-XII, or if the spacing between control joints is 20 feet or less.

(¢) Transverse bond. In muiti-wythe masonry, adjacent
wythes shall be bonded with either metal ties or headers in accor-
dance with the following:

1. Bonding with metal ties. Adjacent wythes of masonry

shali be bonded by embedment of reinforcement in the honzon— _

tal mortar joints with one of the following methods: - .

a. Continnous tie assemblies, as defined in s. ILHR. 53.316
(2), spaced  at vertical intervals not exceeding 16 inches.

b.’ Individual ties, the equivalent of not less than 3/14’ mch :

diameter steel rods, with one tie for not more than each 417,
square feet of wall area, Ties in alternate courses shall be stag-
gered. The maximum vertical distance shall not exceed 18 in-
ches, The maximum horizonta! distance shall not exceed 36 in-

——
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ches, Ties bent to rectangutar shape shall be used with hollow
masonry units, With solid masonry units, either rectangular ties
or ties bent to 9¢° angles, Z shaped, to provide hooks not less
than 2 inches long shall be used. In hollow walls, additional ties
shall be provided at all openings, spaced not more than 3 feet
apart around the perimeter and within 12 inches of the opening.
Corrugated metal ties shall not be used.

2. Bonding with masonry bond units Cheaders). a. Adjacent
wythes of masonry shall be bonded by the equivalent of a fll

header course overlapping both wythes at least 3 inches and z.

spaced at intervals not greater than every seventh course. The

clear distance between bond courses shall not exceed 16 inches
for solid units and 24 inches for hollow units. One-seventh of -

the wall surface shall be header or bond units.
b. In ashlar masenry, bond stones uniformly distributed

shall be provided to the extent of not less than 10% of the area

of exposed faces.
<. Rubble stone mason:y shall have not Iess than one bond

stone for each 6 square feet of wall surface on both sides. Such

walls, 24 inches or less in thickness, shall have bond stones with
a maximum spacing of 3 feet vertically and 3 feet horizontally.
“d. Hollow walls shall not be bonded with headers.
Note: For definition of hollow walls, see 5. ILHR 53.321 (4) (¢}, *

3. Interrupted bond. ' Where a structural member interrupts
a backing wythe such that transverse bond otherwise required
cannot be achieved, the facing wythe shall be bonded to that
structural member as in subd. 1.

(d) Bond at intersections and corners. Masonry that changes

direction, or meets or intersects other masonry, where dependent -
forlateral support shall be bonded by one of the followmg meth-.

ods:

1. Walls Iaid separately. Provxde joints with nof less than the
following:

a. For load-bearing elements, the equivalent of 1'/ inch by
A mch anchors with ends turned up not less than 2 inches and
not less than 24 inches between turned ends, embedded eqially

into each adjacent wall and spaced not more than 2 feet vertical-

1y. ' Where there is not sufficient thickness of masonry to embed
such anchors properly, equivalent anchorage sha]I bc prov1ded
by cross-pins or other means.

b. For nonload—beamlg elements, the equwalent of g ifich
by 22 U.S. gage anchors, § inches or more in length, embedded
equally into each adj acent wall and spaced not more than ]6 in-

ches verticatly.

¢. When regularly toothed or blocked, the vemcal spacmg
of anchors required above may be deubled.:

2. Walls laid s1multaneously Provide ]omts satlsfymg ong’

of the following:
a."Lap at least 50% of the units at the intersection.

~b. Use details which are designed to"pérmit differential
movement at the intersection of interior and exterior masonry,

provided such details are consistent w1th ihe re,qulrements for

lateral stability of the masonry.

{6) ANCHORAGE. (a) General. All masonry dependent upon
structural elements for continuity or lateral support except as
specified in s, ILHR 53.63 {3} shall be securely anchored thereto
in such a manner-as {o resist all forces, especially wind and al!
lateral forces acting cither inward or ontward.

(v) Load—-bearing masonry. 1, Floor anchorage. a. All types
of concrete ficor systems which bear continuously on masonry

ILHR 53.322

with concrete to masonry contact may be considered to provide

‘adequate lateral support.

b. All other structural eloments intended to provide lateral
support shal! be securely anchored (o the masonry. .

2. Roof anchorage. Roof structures shall be securely an-

chored to lpad-bearing masonry with the equivalent of at least
1/,_inch diameter bolts spaced not more than 6 feet on center and

.-embedded in the masonry accordmg to one of the following

methods.

: a. A steel plate having a minimum surface area of 6 square '
mches securely attached to the head of each boit and completely
embedded in the masonry at least 12 inches,

b A continuous bond beam the equlvalent of not less than
8-inch lintel (bond beam) blocks with 2 continuous No. 4 bars
embedded in 2,500 psi concrete fill provided at the top of the ma-
sonry. The bolts shail be embedded atleast 6 inches and hook be-
neath the longitudinal reinforcement.

(c) Exterior nanload-bearmg masonry. 1. Anchorage of ~
masonry to the structural framework, Where masonry is depen-
dent upon the structural framework for lateral support or trans- -
mission of latéral loads, the masonry shall be anchored to the
framework on at least 2 opposite sides of the perimeter of the
wall, with the equivalent of a one—inch wide by.1/g—inch thick
anchor for each 18 square feet of wall surface, embedded at least
8 inches into the masonry, and spaced not more than 36 inches
on center Wedging will not be con51dered as an equtvaleot '
method.’

2, Anchorage of panei walls suspended from the structural
framework. Exterior prefabricated masonry assemblages and
other elements, larger than convenlional size masonry units .
shall be anchored to their weight supports with the equivalent of
3/g inch minirum diameter stainless steel bolts or 3/ inch mint- -
mum diameter corrosion resistant plated steel bolts. B

(&) Interior nonload-bearing masonry. Where masonry is
dependent upon the structural framework for lateral support,
such masonry shall be anchored with the equivalent of a flexible
31,6 inch diameter anchor for each 12 square feet of wall susface,
embedded at least 4 inches info the masonry, and spaced not -
mere than 48 inches on center. Wedging may be Used to anchor
the top of a masonry partition to its top horizontal support. .-

{7) Jomnmvg. Joipts commensurate with lateral stabrhty re- .
quirements shall be instatied in all exterior masonry to allow for
expected growth of cIay products and shrinkage of congrete.
products. '

(a) Vertical jointing. Vertlcal control Jomts shall he prowded
at & spacing in compliance with Table 53-XIX.

Note: To accomplish the intended purpose, joints should be located at critical
locations such as {but not limited to) changes mbmtdmg helghls changes in fram-
ing systems, columns bullt into extenor walls, major wall openings and cha.nges in -
materials,

() Horizontal joumng Wherc supports such as shelf angles
or plates are required to carry the weight of masonry above the
foundation level [see ss. ILHR 53,322 (2) (a) and 53.36 (4) (b)),
a pressure-relieving joint shall be provided between the struc-
tural support and any masonry which occurs below this level.
The joint width shall be such as to prevent any load being trans-.
mitted from the support to any. element directly below. All mor-’
tar and rigid materials shall bie kept out of this joint, This type of
joint shall be provided at all such supports in a concrete frame”
structure where clay masonry is exposed to the weather. -
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TABLE 53-XII '

MAXIMUM SPACING OF EXTERIOR MASONRY CONTROL J OINTS
_ BETWEEN UNRESTRAINED ENDS' (FEET) .

i : : , Openings (Percentage of total wall area)
Loading Conditions “Type of Matéri_al o 01020 . More than 20
e 1 . Joint to Joint | Joint to Corner | Joint to Joint | Joint to Corner
Load-bearing ........... Clay units ) 1407 - s _70 ) 100 ;- 50
SR Concrcteumts 60 . L I 400 © 20
Nonload-bearing walls ,.. Clay umts RN YT 100 50 . 60 © a0 1 :
- Concrete units .......... S = 30 20 .

ﬂo:nung :eqmmd is 2 minimuin and is not intended to prcvent minor craclnng The distances given for maximum spacing of joints are for a single wall plane. For
composite walls, the maximum spacing of joints shall be governed by the masonry material type used in the exterior wytbe,

History; Cr, Register, July, 1974, No. 223, off. 1-1-75; am. (5) (b) 3. and (6}
{c} 1., Register, December, 1974, No 228, etT 1-1-75; am. (3) {c) 2. and (5} (b}
3. Reglster. December, 1976, No. 252, eff. 1-1-77;am. (5)(0) L.b., Régister, Janu-
ary, 1980, No. 289, off. 2-1-80; am. (6} (a), Register, December, 1981, No. 312,

eff. 1-1-82; r. and recr. (2} (bm) 6. and (3) (a) 4., cr. (2} (¢), Register, December, 7

1983, No. 336, eff. 1-1-84; am. (2} (b), chlste.r, March, 1991 ND 423, eff.
4—1—91

ILHR 53.323 Englneered masonry. (1} DEFINITION.

Engineered masomy means design of plain or remforced ma—
sonry based on an éngineering analys:s

{2} REQUIREMENTS, Calculations or other substanuaung‘ )

data to jusufy areduction inrequirements shall be submitted for
all items in conflict with s. ILHR 53.322, 53. 330r53.34.
Note: Tt will be the practice of the department 10 approve designs in confor~
mance withthe following: (1) clay and shale units—"Building Code Requirements
for Engineered Brick Masonry”. Structural Clay Products Institute (now known as
Brick Institute of Amerdca), 1750 Old Meadow Road, McLean, Virginia 22101
(Augusl 1969); (2) concrete uns%"Specnﬁcauons for the Design and Construc-

tion of LoadBearing Concrete Masonry™, National Concreté Masonry Associa-

tion, P.. Box 9185, Rosslyn Station, Ar]mglon, Virginia 22205 (1970); {3} cast
stons and archuectmal precast concrete units— Design of Precast Conerete Wall
Panels”, Title No. 68-46, ACI Journal, July 1971 (also ses s. ILHR 53.40% [
“Bu.ildmg Code Requirements for Masonry Structures”, ACI S30/ASCE 5; (5)
“Spccnﬁcanons for Masonry Structures”, ACI 530.1/ASCE 6; and 6 standards of

accepted engineering practice, provided proposed materials are in successful simi-

lar use or proyen by test to be adequate.

(3) LiMrraTions., Where deszgn by engmeenng analysxs is

based upon, material of a hlgher grade or & superior workman-
ship than is generally provided in accepted practice, it must be
clearly established to the satisfaction of the department by test
or other evidence that such quality exists and will only be
empleyed under special inspection or field testing.

History: Cr. Reglsu:r .luly, 1974, No 223 cff l 1—75

ILHR 53.33 Constructlon. (1) CoLD WEATHER WORK.
Adequate cold weather construction and protection provisions
shall be taken to prevent masonty from being damaged by freez-
ommended Practices for Cold Weather Masonry Construction,” International Ma-

son:ylndustry All-Weather Councit, 1970, (A\raﬂablefmmhuemauonajMasomy
Institute, 823 15th Street NW, Washington, D.C. 20005) -~ ~

(2) LOAD BEARING MASONRY. ()’ The maxlmum th1ckness :

ofa mortar joint shall be 1/2 inch.

(b) Except for head joints used for weep hotes and ventlla-
tion, solid masonry upits shall be laid $0 a3 to achieve full head
and bed joints,

(c) Hollow masonry units shall be 1a1d w1th full head joints
and full bed joints under the full bearing areas of the face shells
{and under webs where the adjacent cells are to be filled with
grout),

(3) CrLeaNmG. Chemical cleaning agents shall be prevented
from harming the metal reinforcement of structural components.

History: Cr.Register, July, 1974, No, 223, eff, 1-1-75; . (1) and renum., Regis-
ter, December, 1974, No, 228, eff, 1-1--75,
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Note: Itwill be the practice of the department to aceept conformance with' Rec-;

ILHR 53.34 Miscellaneous desmn—construcﬂon
details. (1) SPECIALUSRWALLS. (a) Hollow walls. 1. Inexterl- ...
or hollow walls, suitable flashing shall be installed at the bottom
of the cavity so as to drain any water outward, .

2. Open vertical joints or weep holes of 318 inch nllmmum
diameter shail be pmwded in the facing just above the ﬂashmg
at a horizonfal spacing not exceeding 3 feet, .

(b) 'Retaining walls. The tops of exposed retammg walls
shall be coped with noncombustible weatherproof material.

{¢) Reuse of existing walls. Existing masonry may be used
in the alteration or extension of a structure, provided that under
the new conditions imposed it meets the requuements of this
code or is'made so by reasonable repairs.

Note! Sees. ILHR 51,02 (12) for requirements of parapet walls.
Note: Sees. ILHR 53,11 {4) (e} 2, for requirements for scuppers or relief open-
ings. .

(2) CHANGES IN THICKNESS OR PLANE. (a) Nonvertical
planes. Détails and techniques for all masonry to be installed in
a nonvertical plane shal] be subn:utted to the department for ap~
proval,

(b) Thtckness change reqmremenrs thre ho]low walls or
walls of hollow masonry units change in thickness, a course of
solid masonry, concretefilled hollow units or. a continuous
bearing -element shall be interposed between the thicker and
thinner sections.

(c) Increase in Ihlckness, mcludmg corbels The th1ckness .
of masonry shall not be increased (in the upward direction), ex-:
cept for corbels as follows:

1. ‘The maximum horizontal projection of a corbel from the .
face of the wall from which it projecis shall not exceed Y5 the
thickness of the wall.

2. The maximum pro;ection ofa masonry umt shall not ex-‘
ceed 172 the height of the unit nor 13 its bed depth.

{d) Variationin thickness {(chases and recesses). Walls shali :
not be less than their required thickness between horizontal 1at-
cral supports cxcept where perrmtted for chases and recesses as
follows:

1..-Chases or recesses shall not be made in load—beanng
walls 8 inches or less in thickness. Pipes, ducts, conduits or simi-
lar noncombust;hle items may be installed in cores of hollow :
units. .

2. Chases or recesses shall not be closer than 2 feet to any
pilaster, buttress, cross wall, end wall or other stiffener that pro-
vides lateral support.

3. The maximum depth of any chase or recess shall not ex-
ceed 1/3 the thickness of the wall.

4. The length along the wall of any chase or recess shall not
exceed 4 feet.

5. The clear distance between chases and recesses or each
other shall not be less than 4 times the wali thickness.
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6. Any chase or recess in conflict with the previous require-
ments shail be considered as an opemng (see s. ILHR 53.34 (3)
(2)4.). '

7. No chase or recess shall reduce the thickness of matenal
below the minimum required for fire walls, fire division, fire
pattitions or fire protective covering of structural members,

(e) Protection. In masonry exposed to the weather, pockets

or crevices in which water may accumulatc ‘shall be avouied or

protected to prevent damage.

(3) BrARING, (a) Weight support ofmasomy 1 General re-
quirements. The bearing support for all masonry shall be of non-
combustible material and have lateral stability.

2. Projections. The projection of a wall beyond the edge of
a supporting member other than masonry, such as a shelf angle
or edge of a beam, shall not exceed 11/, inches, unless at least
23 the mass of the wythe of masonry involved is located directly
over the load-carrying member. o

3. Shelf angles, Sees. IL.HR 53. 322 ¢ (b)

4, Openings. The masonry above openings shall be ade—i' .

quately supported. The bearing length of structural elements
which suppori the masonry above the opening shall be not less
than 4 inches. The bearing siresses at these locations shall not
exceed those allowed.in s. ILHR 53,322 (1). .

(b)) Bearing on masonry. Bearing siresses in masonry shali
not exceed those specified in Table 53-IX, Flexural members

shall have bea.nng details that allow rotation at their suppaorts

without causing local failures.

1. Concentrated load. Beams, guders, trusses, Jmsts and
other members causing concentrated loads shall bear a mini-
mum of 3 inches in length in the direction of span upon at least
one of the following:

a. The cquwalent ofa uommauy remforoed 2,500 psi con-
crete beam 8 inches in height.’

b. Atleast 8 inches in height of masonry composed of solid .

masonry units with all voids and joints completely filled with
mortar, :

¢. Ametal plaua of sufficient thickness and size to safely dis-
tribute the load to masonry units, For piers and columns, the’
bearmg plate shall not exceed 60% of the cross—sectional area .

of the pier or column and the resultant reaction of all vertical and
horizontal loads shall fall within the middie third of the member,

d. The bond beam shall be the equivalent of not less than

8-inch lintel (bond beam) blocks with 2 No. 4 bars embedded .

in 2,500 psiconcrete fill, The loads shall bear on the concrete fill.

2. Continuous loads, Joists, trusses and beams other than
wood [for wood, see s, ILHR 53.63 (4)], spaced 4 feet or less on

center and 40 feet in span, slabs or other members causmg con-,

tinuous loads shall be iransmitted to masonry with a minimum
beanng length of 3 inches upon solid masonry at least 21/ in-
ches in height, or as indicated for concentrated loads.

3. Multi-wythe walls. Ties required for transverse bond
shall be installed in the first horizontal mortar joint beiow the re-
quired beam, solid masonry or metal p]ate

ILHR 53.35

4. Stack bond walls. Concentrated loads shall be distributed
into masonry laid in stack bond by a concrete beam or bond
beam (as defined in subd. 1.). For masonry of solid units, 2 addi-
tional rows of a continuous tie assembiy [as defined in s, ILHR
53.316 (2)] may, be used instead of a concrefe beam or bond
beam. :

5. Suppbrt of wood floor members. a. Where a wood struc-

-tural member is buried in masonry for support, it shall be firecut

or a self-releasing device shall be used..:

b.- Where the end of a wood structural member is built into
an exterior wall, a !/-inch air space shall be prowded at the
sides, top and end of such member. -

(4) Jommmg.” See s. ILHR 53.322 (7) for jointing.

{5) Borrs AND ANCHORS. The allowable shear on steel bolts
and anchors shall not exceed the values given in Table 53-XITII, |

TABLE 53-XII
ALLOWABLE SHEAR ON BOLTS AND ANCHORS
Bolt or Anchor Di-  Embedmentt  Allowable Shear
ameter (Inches) (inches) (Pounds)
oy 4 270
35 4 410
by 4 550
Sy 4 750
34 5 1100 -
Y 6 1500
i 1 1850
1 8. . 2250

+Bolts and anchors shall be solidly embedded in moriar or gront.

History: Cr.Register, July, 1974, No, 223, eff,-1-1-75; am. (1) (d), Regisl.er,
December, 1974, No, 228, eff, 1--1-75; am. (3) (b} (:nt.no)and 1b, Register, De-
clgfmba 19?? NO 264 off. 1—1—78 am, (L). Reglslcr, Dcccmbcr, 1981 No 312
eff. 1-1-82,

ILHR 53.35 Tests. (1) GENERAL All masonry materials ‘
shall meet the requirements of s, ILHR 53.31, and the depart-
ment may require submittal of test data, at any time, to show con- -
formity. -

(2) SAMPLING AND TESTING, The selection and construction .
of-al! test specimens shall conform to standard test procedures
and shall be truly representative of the materials, worlcnanship g
and details to be normally applied in practice.

(3) STANDARDS. The testing of all masonry shall be in accor-
dance with Table 53-X1V.

{4) SpECIAL TESTS. (8) Fire tests. Ses s. ILHR 51.04.

{b) Load tests. Whenever there is reasonable doubt as to the
stability or structural safety of a completed structure or part
thereof, the department may reqmre a load test on the buﬂdmg
or portion of the structure in quesnon

Register, October, 1996, Ne. 490
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~ TABLE 53-XIV
STANDARD ]\'IETHODS OF SAMPLING AND.
: _ TESTING :
Classification Ttem ASTM Test Meth-
od Standard
Base Materials Portland Cement .... C 150 '
Masonry Cement ..., C91 -
Hydrated Lime | ., . €25C50,C110
" ‘Gypsum ..... werns  C4TLC4T2
Mortar o Aggregale L., - Cl44
S Mortar ... Lo C27T07
Masonry Units  Clay and Shale . .... C67,C112
Concrete ,......... C 140
. Natural Stone ....;. ‘C97;,C99,
e C 170,C 666 -
CastStone ... ..... C42,C97 |
Arch. Precast Con- C39,C42,C97,
CLEte . .vvuvnunnnin C 457
Gypsum .,........ C473
Assemblies ‘ E72, E 149,
E 447

“Mortar in the field, tested in a Jaboratory, shall testat least 85% of the minimum
compressive sieength required, and the fleld montar will serve as the final basis
for mortar approval. When mortar is not proportioned according to limitations
of Table 53—VII, mortar shall be periodically tested by animpartial festing Tabo-
ratory. Results of such required testing shall be submitted as evidence of confor-
mity, when requested by the department.

History: Cr.Register, July, 1974, No, 223, eff, 1--1-75; r. and recr, table, Regis-
ter, March, 1991, No. 423, eff 4191, )

[LHR §3.36 Veneer, furrmg and trtm. (1) GENERAL.

Veneer, furring and trim as used in this section refers o a facing
of weather—resistant noncombustible materials securely at-
tached to a backing, but not 50 bonded as to exert common acnon
under:load. R

(a) Veneer shall ‘not be consuiered as part of the masonry
when computing -strength or required thickness,

(b) Veneer shall not be assumcd as supportmg any load other
than its own weight. e

{2) MATERIAL REQUIREMENTS," (a) ‘General.” Sce s, ILHR'

53.31 for typical requirements of comimon masonry materials.

(b) Tile and terra—cottu. Such units shall be frost—proof and
not more than 288 square inches in area, -

(3) Tuickness. No materials used for veneer 'shail have‘ a’

thickness less than the values listed in Table S3-XV.

{4} BEARING AND BACKING SUPPORTS. {a) Bearing and back-
ing supports shatl be weather-resistant and shall provide suffi-
cient strength and stability to adequately support the veneer.

(b) Masonry veneer 15/g inches or greater in thickness shali
be supported by shelf angles or other equivalent weight sup-
ports. The spacing between such supports shall not exceed 18
feet vertically when the veneer is more than 30 feet above grade.

{5) ATTACHMENT. (a) General. All veneers, supports and at-
tachments shall be capable of resisting a horizontal force equal
to the wind loads specified in 5. ILHR 53.12. Attachment shall
be accomplished by mechanical methods or adhesion.

(b) Aftachment by mechanical methods. All anchors shall be
corrosion—resistant,

Register, October, 1996, No. 490
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1. Veneer of conventional size masonry uaits (one square
foot or less). Such veneer shall be securely attached to its back-
ing bg anchors the equivalent of 22 U.S. gage corrugated sheet
steel /g inch wide with at least one such tie located inevery 2
square feet of wall.

2. Veneer of large size masonry units (greater Lhan one
square foot), Such veneer shall be securely attached. with an-
chors the equivalent of not less than 1/ inch diameter bolts in ac-
cordance with either of the following: :

a. Each unit individually anchored to the supportmg frame—
work with at least 3 anchors:

b. Individual units doweled to each other at all houzontai
joints and anchored to the backing at all horizontal and vertical
joints so that one anchor is prcv;ded for every 6 square feet of :
wall surface. '

3. Veneer of metal. Exterior metal i vencer shall be securely
attached to its backing or supporting framework with the equiva-
lent of wire of at least No. 9 steel wiré gage spaced not more than
24 inches apart both horizontaily and vertically. Wider spacing
where proved adequate may be used when units exceed 4 square
feet in area, prov1ded there are at least 4 proper attachments per-
unit, ’

() Attachment by adhesion. Veneer oné inch or less in thick-
ness may be cemented to a masonry or conciete wall or to exteri-
or portland cement plaster on high rib galvanized metal fath with -
an adhesive, provided that thé bond is sufficient to withstand a
shearing stress of 50 psi after curing for 28 days. Individual units
so attached shall not exceed 30 inches in any one dimension nor
have more than 540 square inches of face area. )

TABLE 53-XV

MINIMUM THICKNESS OF VENEERS
Material _ ﬁ %ﬁ&aﬂ?{ﬁﬁ% '
Clay Brickor Tile............ 1-°44
Conerete Masonry Units ...... 157
Natural Stone ......... o000 ,leg
Cast Stone ..........o.uns [ B
Architectural Precast Concrete.. - Sl
Marble Slabs ............ ... : g
SIAte oi e Tl
Architectural Terra—cotta ...... _ 1
Ceramic Venecer—Mechanical :
Anchorage . .... SO : 1.
Ceramic Veneer—Adhesmn
Anchorage ...... PP - I
Asbestos Cement Boar.ds ...... g 1/5
Aluminum Clapboard Siding ... 024
Metal—Corrosion Resistant . ., ., 0149
Siucco and Exterior Plaster .. .. 3

(6) JoINTING. Pressure-relieving joints commensurate with
lateral stability requirements shall be provided both horizontally
and vertically where needed to compensate for differential
movement between veneer and backing or frame. See also s,
ILHR 53.322 (7).
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(7} GrOUNDING. ‘Metal veneers fastened to supporting ele-

ments which are not a part of the grounded metal frammg of a .

building shall be effectively grounded.
Ristory: Cr. Register, July, 1974, No. 223, eff. 1-1-75.

" Subchapter IV—
C‘oncrete o

ILHR 53.40 Concrete requlrements. The deszgn and
construction of structures in concrete of cast—in-place or precast
construction shall conform to-ACT 318 or ACI 318.1.

History: Cr. chistcr,lul 1974, No. 223, cff. 1-1-75; am. Register, December,
“1°8%; 1. and recr. Reglstcr March, 1991, No. 423, eff.

1981, No. 312, eff.
4-1-91; an, Regtstcr Janua:y, 1994, No, 45‘] eff. 2—- 194,

ILHR - §3.41 Gypsum : concrete - requlrements.

{1) GenErAL. The design and construction of gypsum concrete
shall be in accordance with ASTM C-317 or C-936, -

(2) Lmarations. Gypsum concrete shall not be used where
exposed directly to weather or where subject to wetting, Gyp- -

sum concrete shall be protected from freezing or coming in con-
tact with moisture during shipment, storage, erection or pouring,

History: Cr.Register, July, 1974,No.223, eff 1—1—75 L andrecr {1, Register,
March, 1991, No. 423, eff. 4-1-91.

_Subchapter V-— L
 Metals .=

ILHR 53.50 ° Structural steel requirements. The de-
sign, fabrication and erection of structural steel for buildings and

structures shall conform t0: AISC, “Specification for Design,
Fabrication and Erection of Structural Steel for Buildings,” and
the provisions of the accompanying commentary for thls spem-

fication, with the following modifications:

{1) FABRICATOR SPLICES. Amy shop or field connection or
splice not specifically shown on the designer’s drawmgs shall
have been previously approved by-the designer and a record
shall be kept of this approval. This record shall be submltted to
the department when requested.

{2) LATERAL BRACING MEMBERS. (a) Individual bracmg
members prowdmg lateral Testraint to columns or {0 compres-

sion flanges of beams and girders or to compression chords of

trusses shall be proportioned to resist at least 2% of the compres-

sion force in the element braced unless a suitable analysis is
made to determine the appropnate strength and stiffness of the

bracing member, |

1) An analysis shall be conducied when bracing forces larg- :

er than 2% of the compression force are encountered i in lateral
bracing members, such as angles, channels and zee sections,

Nofo: These bracing forces may be encountéred asa result of the lack of symme-

iry of the lateral bracing members.

(3) CERTIFICATION ARD IDENTIFICATICN. (a) Cemﬁcanan. :

All structural steel shall have a mill report or a test report made
in accordance with ASTM A-6 from the steel suppher, the re-

ports ‘shall include the information on the minimum yield
strength and chemistry of the steel furnished. Upon request by

the department, the supplier or fabricator shall furnish certified
mill reports, test reports, affidavits and/or other information
about the steel for the specific project.”

(b) Marking of steel. Steel used for main components in com- '

pleted members or assemblies shall be marked. This marking
shall be accomplished by color coding or other means of identi-
fication as to its type or grade priof to shipment from the mill,
The marking shali be continued through thie fabricator’s plant to
the construction sité. Steef which conforms to ASTM A-36 des-
ignation may be fabricated without marking,

Note: The type and grading may beindicated by the ASTM specification dcs:g-

nation or a designation comglated te !.he ml’ormauon included on the ccmﬁod mill
or test report.

(c)' Acceptable steel types.. Steel of structural quality shall
conform to the standards specified in section 1.4.1.1 of the AISC

ILHR 53.53

“Specification for the Design, Fabrication and erection of Struc-
tural Steel for Bulldings” Steel types notlisted in the above men- -
tioned section of the AISC may be used if approved by the de- -
signer. An approval letter indicating conformance with pars. (a)
and {b) shall be sent to the department.

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75; am. (2), Register, De-
cember, 1983, No. 336, cff, 1-1-84; am. {intro.) and (3), ch:stcr, March, 1991,
No, 423, eff, 4-1-91. ‘

ILHR 53.51 Cold formed stee[ requlrements. “The
design of coldformed steel for buildings and structures shall

“conform fo the AISI“Specification for the Design of Cold-

Formed Steel Structural Members,” and the provisions of the ac-
companying commentary forthis spectﬁcatlon, with the foliow- :
ing modifications: '

(1) EaBricaTOR spPLICES. See s. ILHR 53. 50 (1). -

(2) LATERAL BRACING MEMBERS. See s, ILHR 53.50 (2)

{3) CurriricamioN. Sees. [ILHR 53, 50 (3) €a).

History: Cr. Register, July, 1974, No. 223 eff, l 1—75 am. (mlm)Register,
March 1991, No, 423, eﬁ 4-1-91,

I!.I-!R 53. 52 ‘Steel joist requlrements. The demgn,
fabrication and erection of stee! joists shall conform to the “Stan-
dard Specifications, Load Tables, and Weight Tables for Steel
Joists and Joist Girders”adopted by the SJI.

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75; am. Register, January,
1980, No, 289, off, 2-1-80; am. Reglstex, Ma.rch 1991, No 423, ff. 4—i—91

ILHR53.53 ' Structural welding of steel. The fequire-
ments of this section shall apply to all welds on or between malte- -
rials within the scope of ss. ILHR 53.50, 53.51 and 53.52.

(1} Base METALS. Steels to be welded under this code are
listed in AWS D 1 1 sections 8. 2 and 10 2 or AWS D1 3 sec—
tion 1.2:1. :

(2) FILLER METALS. Flller metal requuements that are ac-’
ceptable under this code are listed in AWS D 1.1 seclion 4.1 or
AWS D 1.3,, section 5.

{(3) WELDING PROCESSES. (a) -Manual shielded metal arc,
submerged arc, gas metal arc and flux cored arc welding pro- -
cesses conforming with the procedures established in AWS D
1.1, sections 2, 3 or 4 shall be considered as prequalified and are .
approved for use without performing procedurc quahficatlon
tests.

(b) Electroslag and electrogas welding processes will not be
considered as prequalified. They may be used provided a proce-
dure is developed and provided it conforms to the applicable
provisions of AWS D 1.1, sections 2,3 or 4.

' (4) WELDING PROCEDURES. (a) ‘Procedure specification. All
welding procedures shall be prepared as a written precedure
specification. This written procedure specification shall be pre-
pared by the manufacturer, fabricator or contractor and shall be
made available to the department or ifs demgnated testmg agent
prior.to commencing a weld test.

- (b) Procedure qualification. *All joint welding procedurcs
shall be previously qualified by tests as prescribed in AWSD 1.1
section 5.6, except for the prequalified procedures exempted in
sub. (3) (a). The test shall be conducted by the department or its
designated testing agent. The test results of a test conducted by
adesignated testing agcnt shall be submltted by the agent to the
department for approval. -

(5) DESIGN OF WELDED CONNRCTIONS AND JOINTS. The detalls '
of alt joints shall comply with the requirements of AWS D 1.1,
section 2 and section 10, parts C and D or AWS D 1.3, section
3. Allj JOInt forms, except those specified in AWS D 1.1, section
2 and section 10, parts C and D, shali not be used unless quahfied
to the satisfaction of the department. -

(a) Siud welding. Stud welding shall be done by & prccedure
qualified in accordance with the requtrements of AWS D L1,
section 4, part F,

Register, October, 1996, No. 490
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(6) 'OPERATOR QUALIFICATIONS. Except as provided in (b)), all-
structural - welding work shall be performed by persons regis- E

tered by the department; -

Note: Therules pertaining to the registrahon of structural welders are Speclﬁﬁd
in s. Comm 5.34,

(b) Apersonwhoholdsa vahd credenual asa certlﬁed we]d- '
er that was issued by the department prior to the effective date -

of these rules may continue to perform structural welding untii
the expiration of his or her current certification,

(8) WELD IDENTIFICATION,  Each structurally mgmﬁcant
member shall have its welding identified by a distinguishing
mark stamped on the member by the regastered welder or weld-
ers involved.

{9) CRITERION OF FINAL ACCEPTAI\CE All structural weldmg
is subject to examination by approved inspeciors and such in-
spection shall be the final criterion for conformance and accept-
ability for the intended use.

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75; am. (10), Register, De-
cember, 1977, No, 264, eff, 1-1-78; am (5) and (6} (a), (b) and (c), Reglstcr, Jami-
ary, 1980, No. 289, eff. 2-1-80; cr. (7) {c}, Regisier, January, 1985, No, 349, off.
2-1-85; am. (1) to (6) Register, March, 1991, No. 423, eff. 4-1-91; am. (7} (b},
Register, January, 1994, No. 457, eff. 2-1-94; comrection in {7) (intro,} made under

5. 1393 2m} (1) 5., Stais Regjstcr Jantsdry, 1994 No, 4573 i and recr (6), r {7}

{11, an1. (8), Register, Octuber, 1996, No, 490, eff, 11—1-96

|LHR 53 54 Alumlnum fram[ng requnrements. The
design, fabrication and erection of aluminum structural framing

members shall conform to “Specifications for Aluminum Struc-
tures”, pubhshed by The Aluminum Association.

History: Cr. Register, July, 1974, No 223, cff I- 1-75 am. ch:stér Ma:ch
1991, No 423 eff, 4-1-91.

ILHR 53.55 Stainless steel requirements. The de-
sign fabrication and erection of light gage stainless steel fram-

ing members shall conform to AISI, “Stainless Steel Coldm-,

Formed Structural Design Manual.”

History: Cr. Register, July, 1974, No. 223, eff. I- 1—75 am. Register, Janua:y,
1980, No. 289, eff. 2-1-80; am. Regisier, March, 1991, No. 423, ¢ff. 4-1-91.

ILHR 53.56 ‘Steel cable requirements. The design,

fabrication and erection of steel cables for buildings shall con- -

form to AISI"Manual for Slructural Apphcatlons of Stccl
Cables for Buildings.”

History: Cr. Register, January, 1980, No. 289, ¢ff. 2-1-80; am. Reg:ster.March

1991, No. 423, eff, 4-1-91.

o Subchapter VI---
. Wood and Woad: Flber Products

“ILHR:53.60 General, (1). Score. The requirements of
ss, ILHR 53.60 to 53.63, inclusive, shall apply to the materials,

design, and construction procedures used in alt wood and wood

fiber products construction work under this code.

{2) DerpoTioN. Wood and wood fiber products include
those structural elements derived from solid wood, structural

glued-laminated timber, plywood, ﬁberboard hardboard and

othér wood--fiber—-based materials.
H.istory Cr. Register, Tuly 1974, No, 223, ¢ff. I- 1—75

ILHR 53.61,. Materlals and design of structural ele-
-ments. {1) SAWNLUMBER. The material characteristics and the

design provisions of load-bearing structural sawn Iumber shall .

be in accordance with the followmg adopted standard and hsted
exceptlons

(a) “Nandnai Des1gn Spemﬁcahon for Wood Construc—
txon *and its supplement, .

1. Bxceptions: a, Section 4.1 7 Thc provisions of this sec-
tion shall also apply to reused lumber. Reused Tumber shall be
considered to have a duration of load factor of 0.90.

b, Section 4.2.2. In addition to requiring grading in confor-
mance with ASTM D 245, lumber (including reused lumber) of
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species and grades not listed in the supplement to the NDS shall
be identified by the grade mark of, or certificate of inspection is-

sued by, a lumber grading or inspection bureau or agency rcccg- ‘

nized as being competent.

c. Section 2.2.5.3. The cumulative effects of short—time
loads, such as wind, shail be considered in determining duration
of load. For wind lead, a duration of load factor no greater than
1.6 may be used, :

{2) STRUCTURAL GLUBD-LAMINATED 'TIMBER. Structural
glued-laminated timber is an engineered, stress-rated product

of a timber laminating plant comprising assemblies of specially

selected and prepared wood laminations securely bonded to-
gether with adhesives. The grain of all laminations is approxi-
mately parallel longitudinally. The: following standards are

adopted as part of this building code for the design and produg-:

tion of structural glued-laminated timber, except that the modi-

fication of design stresses for duration of load shali beas SpECi-

fied in sub.-(1) (8) L.c.

(2) AITC 117, “Standard Spccaﬁcatxons for Stryctural

Glued-| Lammated Timber of Softwood Spectes.” '

() AITC 119, “Standard Specifications for Hardwood
Glued-Laminated Timber.” o

(3) Rounn poLES. Allowable unit stresses for nongraded
round poles used as structural members other than piling shall
be 80% of the allowable unit stresses for select structural grade

beams and stringers (19% moisture content) of the appropriate.
species as listed in the supplement to the National Design Speci-

fication for Wood Construction. Ne obviously unsound load—
bearing poles are to be used. Higher allowable stresses will be

permiited for round poles graded in accordance with a recog-

nized standard. ,

Note: ASTM designation D> 3200—73 "Standmd Spmlﬁcauon a.ndMelhods for
Estabhslung Redommended Design Stresses for Round Timber Construction
Poles” is acceptable for graded round poles, ANSI Standard 05 1 may be used ft)r
poles subject to transverse loads enly, @ -

(4) PiLNG, Sees. ILHR 53.24.

(5) PLYWOOD (a) The quality and design of all plywood

usedin construction of ali buildings and structures shall conform *
to the minimum standards under this section, All plywood when

used structutatly, including among others, use for siding, roof
and wall sheathing, subfiooring, diaphragms, and built-up
members, shall conform to the performance standards for its
type in U.S. Product Standard PS 1 for softwood plywood/
construction and industrial, Each panel or membei shall be iden-

tified for grade and glue type by the trademarks of an approved

testing and grading agency. In addition, all plywood when per-
manent[y exposed in Gutdoor apphcauons sha]l be of extenor

pe.

Note: Tt w:H be the policy of the deparinient to approve deslgns in conformance
with the following: (1) “Plyweod Design Specification” including Supplement No.
1 “Design of Plywood Curved Pancls”; Supplement No. 2 *Design of Plywood
Beams™; Supplement No. 3, “Design of Flat Piywood Stressed-Skin Panels™; and
Supplement No,'4 “Design of Flat Plywood Sandwich Panels”; {2) “Plywood Dia-
phragim Construction™; (3) Laboratory Report 121, “'Plyiwood Folded Plate Design

and Details”; (4} Laboratory Report 93, “Load-Bearing Plyweod Sandwich Pan-;

els”; and (5) “Tabrication Specifications Plywood-Lumber Components: CP-8,
BB-8, 55-8, SP-61, PFE-62, PW-61" (above publications available from the
American Plywood Association, 1119 A Street, Tacoma, Wathington 98401); (6)
Design Guide HP-8G-71; “Structural Design Guide for Hardwood Plywood™
(available from the Hardwood Plywood Manufacturers Association, 2310 South
Walter Reed Drive, Arlington, Virginia 22206).

(b} No part of any of the above referenced standards sha]i su-

persede the general live load requirements of s. ILHR 53.11. .
(7) SoLb WOOD FLOOR AND ROOF SHEATHING. Minirum

thickness "of nonstress rated lumnber used for floor and roof
sheathing shall be in accordance with Table 53-X VL

(&) The above dimensions shall be the minimum dimensions
for lumber with grades as specified in Table 53-XVII.

Kag®
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TABLE 53-XVI1- :
MINIMUM NET THICKNESS OF LUMBER PLACED (INCHES)
+ Perpendicular to Support Diagonal to Support
Use _ Span (Inches) | Surfaced Dryt | Surfaced Unseasoned | Surfaced Dry . | -Surfaced Unseasoned
Floors ........ 24 ] o34 25132 T34 25/32
S 1 S 11/16 58 11/16
ROOES .\vonvvenrenne, . 24 | 58 11/16 3/4 2532
tMaximum 19% moisture conteat. : ‘ i
TABLE 53-XVII
MINIMUM BOARD GRADES: - _ N
Grading Agency Sohd Floor or RoofSheathing Spaced Roof Sheathing
West Coast Lumber Iﬁ'speélibn BUKEAU ...\ eririniiinannns Uuhty -~ Standard
Western Wood Products Association ........ PETPPOUN .- * 4 Common or Utility 3 'Common or Standard
Southern Pine Inspection Bureawt . ........... e " No. 3  No.2
Redwood Inspection Service ... ...t iiiiiiiiii Mezrchantable Construction, common
National Lumber Grades Authority ............ ... 0000 4 Corﬁmon or Utility * 3 Commor or Standard
Northern Hardwood and Pine Manufacturers Association ,, .. . 4 Common 3 Common
Northeastern Lumber Manufacturers Association........... -4 Common 3 Common

#The aboxe gxades are taken from grading rules approved by the American Lumber Standards Commistee.

(8) TmMBER FASTRNERS. The design and use of timber fasten-
ers shall be in accordance with the requirements of National De-
sign Specification for Wood Construction.

(a) Fastener identification. Light gauge perforated metal
plate connectors shall be permanently ldentxﬁable withrepard to
their gauge and manufacturer.

(9) WoOOD FOUNDATIONS AND WALLS BELOW GRADE, {a} De-
sign. 1. The design of weod foundations and walls below grade
shalt be in accordance with the following adopied standard and
subd. 2: “All-Weather Wood Foundation System, Basic Re-
quirements,” Technical Report No. 7.

2. Bxceptions: a. Section 3.3.1. Fasteners for use in preser-
vative treated wood shall meet the requirements of this article.
Fasteners of silicon bronze or copper or stainless steel types 304
or 316, as defined by the American Iron and Steel Institute clas-
sification, shall be permitted in preservative treated wood above
or below grade. Fasteners or fastener materials not otherwise
permitted under this article shall be permitted if adequate com-
parative tests for durability, including the effects associated with
wood treating chemicals, demonstrate performance equal to or
greater than the specified fasteners or fastener materials.

(b) Materials. Alllumber and plywood shall be treated in ac-
cordance with the following adopted standard and shall be iden-
tified as to conformance with such standard by an approved in-
spection agency:

1. AWPB FND.

Note: Seces. ILHR 53.64 concerning wood foundations,

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75; am. (2} Register, De-
cember, 1974, No. 228, eff. 1--1--75; r.and recr. {2), Regis!e:, Aprl, 1973, No. 232,
eff. 5--1-75; am, (1) {a), (3) and {B) (intro.}, cr. (9), Register, December, 1978, No.
276, eff. 1-1-79; reprinted to comect printing error in (8), Register, Apsil, 1980,
No. 292; am. (2), Register, December, 1981, No, 312, eff, 1-1-82; am. (9} (a) (in-
tro.), renurm. (9) (a) La. to be (9) (@) 2., r. (9) {a} 1b., Register, Deoembc: 1983,
No.336,eff. 1-1-84; am. (1) (a) (intro. ),I b.,(2)(a) and(b} (3), (5Ma), (8)}{intro.),
(%) (a) 1. and (b} 1., . and recr. (1) (@) 1. ¢., 1. (6), Register, March, 1991, No, 423,
eff. 4-1-91; am, (l) () 1. ¢, Register, January, 1994, No. 457, eff. 2-1-94.

ILHR 53.62 Speclal systems. (1) Woop TRUSSES.
Wood trusses shall be constructed in accordance with the follow-
ing recommended standard and the listed exceptions:

(a) TPI-85.

1. Exceptions and additions:

a. Section 302.2, Moment caefﬁclents used in the des:gn
of top chord members shail be based on the assumption of no fix-
ity at member ends or joints due to plate connectors. Moment
and buckling factors as mdwated in section 3.2 of TPI-SS are ac-
ceptable,

b. Metal plate connectors shall be identifiable as stated in
s. ILHR 53.61 (8) (2). .

c. The modiﬁcatmn of design stresses for duration of ]oad
shall be as specified in s. ILHR 53.61 (1) (a) 1. c.

(b) For trusses with nail-glued plywood gusset plates, cal-
cuiations and design reference source shall be submitted to the
department, ' _ _

(c) Mechanicaily fastened trusses shall conform to section
8.4, “Timber Connector Joints,” of National Design Specifica-:

-tion,

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75; er. (1) (2) I.c., Register,
December, 1974, No, 228, off. 1-1-75; am, {1} {c), Register, December, 1978, No.
276, eff. 1-1-79; am. (1}, Register, February, 1979, No. 278, <ff. 3-1-79; am.
(L)(a) 1.a., Register, January, 1980, No. 289, eff. 2--1-80; . and recr, (1) {a) {intro.), .
am, {1} (a) 1. &, and (¢}, Register, March, 1991, No. 423, eff. 4-1-91.

ILHR 53.63 Minimum construction requirements.
The requirements of this section shall apply to all wood framing.
Note: Recognized wood framing and construction details indicated in“Wood
Constraction Data No, 1 and No, 5 of the National Forest Products Association,
Technical Services Division (1619 Massachuseits Ave. NW, Washington, D.C.
20036} is recommended as good design and construction practice,

(1) FrE sTops, Fire stops shall be provided at alf intersec-
tions of interior and exterior waills with floors, ceilings and roof
in such manner as to effectively cut off communication by fire
through hollow concealed spaces and prevent both vertical and
horizontal drafts.

(a) Furred walls shall have fire stops placed immediately
above and below the junction of any floor construction with the
walls, or shall be fire—stopped the full depth of the joist.

(b) All spaces between chimney and wood framing shall be
solidly filled with noncombustible material at floor levels.

(c) Allconcealed spaces between stair siringers at the top and
bottom of the stair run shall be firestopped.

(d) All wood fire stops as required in this section shall be
lumber not less than 2 inches in nominal thickness, or 3/3 inch
thick plywood with joints backed, and not less in width than the
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enclosed space withir the pamtmn except as provided for chim- .
neys. Fire stops may also be of 1/;inch gypsum board, fiberglass

ot other noncombustible materials, securely fastened in place.

(2) DRAFTSTOPPING. () Where a ceiling is suspended below
solid wood floor joists, or either suspended or attached directly

to the bottom of open web floor trusses, the space between'the

ceiling and the floor above shall be divided by draftstopping into
areas, whichever is the least, as follows:

1. Atrental tenant separation wa]]s, if the walls do not ex-
tend above to the floor sheathing;

2. Atliving unit separation walls; if the walls do not extend

WISCONSIN ADMINISTRATIVE CODE S 96 -

above to the floor sheathing; or
3. Into areas not exceeding 1,000 square feet.
(b) Draftstopping as reqmred in this subsection shall be at

. least 1/2 inch gypsum board, 3/g inch plywood or other equiva-

lent materials which.are adaquately supported.
{3) WOOD FRAMING INTO FIRE-RATED MASONRY WALLS. Sec
s, ILHR 51.045 (1) (m). :
(4) FIRE-CUTTING. Wood members supported in masonry
walls shall have the ends of such members splayed or firecut to
allow free end rotation in the vertical plane of the member, out
of the masonry wall, See also s. TLHR 53.34 (3) (b) 5.b.

TABLE 53-XVII .
. MAXIMUM SPACING AND HEIGHT OF STUDS
T _ . o . o Spacing (Inches)
Size ... . {Grade Referring to Fb and Fc | Height (Feet) | Exterior or Load-B eaﬁng Interior & Nonload-Bearing
2bydorlarger..... | Utility ......... 00000 0in - i6 24
2by3 ..., .« . | Standard and better ....... 16 o 16
2byd—3by4 ., Standard and better .. ...... 16 . 24
2by6orlarger..... Standard and better . . ...... 24 24
" TABLE 53-XIX
. MINIMUM RECOMMENDED NAILING SCHEDULE
Connection ‘Nailing (using common nails)
Joist to sill or girder, 108 NAHl ... .teeinenien.an. erreeeeraee B . 3.8d. P
Bridging o joist, toc nail each end R A U PP 2-8d
Tedgerstrip ...ovvvinnvninnnns IO e e 3-16d at each joist
1G x 6G subfloor or less to each joist, face nail ............. .. 00 e 2-8d ' '
Over 1G x 6G subfloor to each joist, face nail . . . o B A 3-8d
2G subfloor to joist or girder, blind and face nail ... e er e cees 2-16d .
Sole plate to-joist or blocking, face mail ... i viivii i i i i i 16dat16”0c -
"Top plate to stud, end nail *............. S S 2-16d
Stud to sole plate, toe nail .....ooiiiani.s s R s . A48 o
Doubled studs, face nail ........ O PP I 16dat24” oc .+
Doubled top plates, face nail ............... e ee e iaaa e 16d at ‘16'”_001 L
Top plates, kaps and intersections, face B L : 2—16d '
Continuous header, two pieces ., ........ P R A - 16d at 16” oc along each edge '
Cellmg Joists to plate, toemail ..ol . ............ haneaas . 3-8 '
Continuous header to stud, foe nail ... e J © 4-8d
Ceiling joists, 1aps over partitions, facenail ............0. oo 3-16d
Ceiling jois'ts‘to parélle] rafters, face nail [ 3-16d
Rafter to plate, toe nail . ,...... U e B R R 3-8d
One-inch brace to each: stud and plate, face 1T | 2-8d
1IGx 8G sheathing of less to each beanng, face nait ..o 2-8d
Over 1G x 8G sheathing to each beanng, facempail ......... e e 3-84d
Buﬂt—up corner-studs ...... e e e e 16d at 24” oc
Built—up girders and beams ..., ........... e e e e e,
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{5) BEARING. (a) Joists and trusses. The ends of each joist
or truss shall have not less than 11/3—inch length of bearing on
wood or metal nor less than 3-inch length on hollow or solid ma-
sonry units.

(b) Beams and girders. The ends of beams or girders sup-
ported on masonry or concrete shall have not less than 4—inch
iength of bearing. See also s. ILHR 53.34 (3).

(6) NOTCHING AND DRILUING. No notching of outer fibers of
structural members is permitted unless substantiated by design
calculations. Circular holes bored in joists and studs that are
within the middle one—third of the depth of joist or studs are per-
mitted without design calculations.

{7) DECAY PREVENTION. Where wood is used in parts of a
building exposed to moisture that causes the moisture content of
woaod to exceed 19%, the wood shall be adequately ventilated or
treated with preservative. All lumber and plywood required to
be treated with a preservative shall be identified by a quality
mark or cerificate of inspection of an approved inspection
agency which maintains eontinued supervision, testing and in-
spection over the quality of the product in accordance with the
adopted standards of the American Wood Preservers Bureau.

{a} All wood columns, posis and frame legs whose base is
subject to deterioration due to moisture shall bear on concrete or
other inorganic materials which extend at least 3 inches above
the adjacent surface unless treated with preservative.

(b) The ends of wood structural members built into exterior
masonry walls or into concrete shall be treated with preservative
or a moisture—proof barrier shatl be installed on the bearing sur-
face.

Wote: In arcas subjectto tenmite attack, refer to *Besign of Wood Structures for
Permanence” (published by the National Forest Products Association, 1619 Mas-
sachuseits Ave. WW, Washington, D.C. 20036} as suggested by MNational Design
Specifications, Appendix F, section B.2.

(8) TRUSS BRACING AND ANCHORAGE. All wood trusses shall
be securely fastened to the supports and each truss shall be se-
cured in position in accordance with National Design Specifica-
tion, Appendix A, section A, 1.

(9) ANCHORAGE, Anchorage shall be in accordance with s.
ILHR 53.12 (2).

ILHR 53.64

{10} Cross BrIDGING, Cross bridging shall be furnished in
accordance with section4.4.1 of NDS. When joists support floor
or roof decks other than wood or wood decks which are not ade-
quately attached, cross bridging shall be provided at 8—foot in-
tervals.

(11) SorLm BLockmG. All floor and roof joists shall be sup-
ported laterally at the ends and at each support by solid blocking
or other approved methods. Solid blocking shall be not less than
2 inches in nominal thickness and the full depth of the joist.

(12} Joist suprort. Floor or roof joists shall not be toe
nailed into the side of beams and girders for support. Such joists
shail be supported by joist hangers, ledgers or metal plate con-
nectors of adequate structural capacity.

{13) Stup waLLs. Unless evidence is provided to indicate
otherwise, the maximum spacing and height of studs shall be in
accordance with Table 53--XVIIH. Notching and drilling of studs
shall conform to sub. (5). Where load-bearing studs are spaced
at 24—inch intervals, the roof trusses, rafters, and joists shall be
centered over the studs or, in lieu thereof, solid blocking equal
in size to the studs shall be installed to reinforce the double plate
above.

(14} MNIMUM RECOMMENDED NAILING SCHEDULE, Unless
evidence of design for the connection is provided, the connec-
tion shall have a minimum nailing in accordance with Table
53-XIX or its equivalent.

History: Cr. Register, July, 1974, No. 223, eff, 1-1-75; am. (6) (intro.), Regis-
ter, December, 1976, No. 252, eff, 1-1-77; am, (7) and (9), Register, March, 1979,
No. 218, eff, 3-1-79; am. (1} and (6} {intro.), Register, December, 1981, No. 312,
off, 1-1-82; am. (10), Register, August, 1985, No. 356, eff. 1-1-86; am. (1) (d),

renum, (2) to (13) to be (3) to (14) and am. (8) and (10), cr. {2), Register, March,
1991, 423, off. 4-1-91; am. (1) (d), Register, January, 1994, No. 457, cff. 2-1-94.

ILHR 53.64 Wood foundations. Foundations may be
constructed of treated wood when the design is based upon the
soil bearing values contained in s. ILHR 53.21 and the structural
design is in accordance with the standards listed in s. ILHR
53.61. All pressure—treated wood and plywood shall be treated
and identified in accordance with adopted standards of the
American Wood Preservers Bureau,

Note: See Appendix A for further explanatory material. .
History: Cr. Register, December, 1978, No. 276, eff. 1-1-79; am, Register, De-

iﬁr{:be{, 1981, No. 312, cff. 1-1-82; am. Register, March, 1991, No. 423, eff.
91,
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