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77 DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS

Chapter ILHR 53

STRUCTURAL REQUIREMENTS

ILHR 53 .01 Scope

Subchapter I-Minimum Allowable Loads
ILHR 53 .10 Dead loads
ILHR 5311 Liveloads
ILHR 53.12 Wind loads
ILHR 53 :13 Impact loads
ILHR 53.14 Horizontal crane forces
ILHR 53 .15 Load combinations
ILHR 5316 Stability
ILHR 53 .17 Interior nonload-bearing walls and partitions

Subchapter II-Foundations
ILHR 5120 General
ILHR 53 21 Soil bearing capacity
ILHR 53.22 Unprepared fill material, organic material
ILHR 5323 Frost penetratio n
IL .HR 5324 Piling
ILHR 53 .25 Settlement
ILHR 53 .26 Protection of adjoining property
ILHR 53 .27 Cut or fill slopes
ILHR 53 28 Pole foundations

Subchapteir III-Masonry
ILHR 5330 General
ILHR 5331 Materials
ILHR 53,311 Masomyunits
R,HR 53 312 Morta r
ILHR 53 313 Masonry grout
II:HR 53 .314 Cementitious materials

History: Chapter Ind 53 as iteaisted on December• 31, 1974, was repealed and
a new chapter Ind 53 was created Register, July, 1974, No . 223, effective January
1, 1975; chapter Ind 53 was renumbered to be chapterlLHR 53 effective 1-1-84 ..

ILHR 53 .01 Scope. This chapterpiovides the 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 .

Note : References All standards referred to in this chapter will be identified by
the acronym designation and the number of the standard

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

Subchapter I-
Minimum All!►Wable Loads

ILHR 53.10 Dead loads. All buildings and structures,
and parts thereof, shall be designed and constructed to support
the actual dead weight of all component members 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 similar fixed equipment
which become a part of the building

Note : Unless the project owner submits a written application for waiver, the de-
partment will consider 3 pounds per square foot as minimum service equipment
load :

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

ILHR 53.11 Live loads. (1) LIVE LOADS All buildings
and structures, and parts thereof, shall be designed and
constructed to support the superimposed live loads, specified in
Table 53 I; uniforrnly distributed in pounds per square foot of'
horizontal area. Theseload requirements shall be considered
onlyasaminimum: In every case where the loading isgreater
than:this minimum, the design of the building or structure, or
part thereof, shall be for•the actual load and loading conditions ..

ILHR 53.1 1

ILHR 53 .315 Water
ILHR 53 .316 Reinforcing, ties and anchors
ILHR 53 .32 Design
II.HR 53.321 Types of masonr y
ILHR 53 322 Empirical method of design
ILHR 53.323 Engineered masonry
ILHR 5333 Construction
ILHR 5334 Miscellaneous design-consnuc tion details
ILHR 53 .35 Tests
ILHR 5336 Veneer, furring and trim

Subchapter IV-Concrete
ILHR 5340 Concrete requiuement s
ILHR 53 .41 Gypsum concrete requirements

Subchapter V-Metal s
ILHR 53.50 Stcuctural steel requirements
ILHR 53.51 Cold-formed steel requirements
ILHR 5352 Steel joist requirement s
ILHR 5353 Structural welding of steel
ILHR 5354 Aluminum fiaming requirements
ILHR 53.55 Stainless steel requirements
ILHR 53 .56 Steel cable requirements

Subchapter VI-Wood and Wood Fiber Products
ILHR 53 60 General
ILHR 53 .61 Materials and design ofstcuctmal elements
ILHR 53 .62 Special systems
ILHR 53 63 Minimum construction requirements
ILHR 53 .64 Wood foundations

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

TABLE 53-I

FLOOR LOADINGS

Occupancy PSF

(a) Business

1 Affices . •. . •• . . . : . . . . . . 50

2. `Offices with heavy business machines,
heavy files, bookstacks •• •• . •. :', , . .. 100

(b) Mercantile

1 .. Retail stores, shops, banks, restaurants,
taverns, funeral homes • .. .• .. . .. •. . : .• . . . . .,, 100

2 .. Wholesale stores . •• . • ,• _• • . . 125

(c) Industrial

1 .. Manufacturing, light 100

2. Manufacturing, heavy . : : : . . : ,• ; .. . , •• •• . 150

(d) Storag e
L . Warehouse, light •• • . •: . . . . . 125

2, Warehouse, heavy . • . . . . : : 250

3•• Paper storage

a. Compact . . . . . . . . . . . . . . . . .50psfper ft.• of•
ht .

b . Loose . . . 30 psf per ft .• of
ht .

4.: Garages-storage or repair • • • : . •. . . . . .. 80

or 8,000 pound axle load in any possibl e
position (which ever produces larger ,
stresses) .
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ILHR 53 .11 WISCONSIN ADMINISTRATNE CODE

TABLE 53-I (continued)

Occupancy PSF

5 . Parking decks

a. All areas for passenger cars , . . . . : . . . 50

bTop floors, if open to sky, shall be de-
signed for 50% of the roof load speci-
fied in sub . (4) in addition to •, •, , • . . . . . 50

c .. Express lanes and ramps with a slope of 12%
or more, the verticalloading (50 psf) shall be
increased by 25 %

dAll areas 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 rooms ., .•. .„ .. 150

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

a . Fixed seats 6 0

b, Movable seats ., : 100

3.. Dance flooYs,gymn asiums ; exhibition
rooms, passenger• stations, skating rinks ,
restaur ant serving anddining areas . . . . . . 100

4•, Recreational areas such as bowling a lley s
and poolrooms . . . . .. . . . . . . . . . . . . . . .. .. 75

5 . Floors supporting portable reviewing st ands
an d as sembly seating facilities with vertical
dead load lessthan 15pounds per square
foot 100

6. Stage floors - . : .. . . . , . 150

7•. Floors supporting portable reviewing stands
and assembly seating faci li ties with vertical
dead load of 15 pounds per square foot or•
more ~ . •: •. . . , 100

plus the actual vertical dead load of review-
ing stand ox assembly seating facility

(f) Educational

1, Schools and related facilities

a . Classrooms, study rooms, laboratoties ;
display areas, offices „ ; . •, •: . •. ,, ., :, . •• , 50

b., Floors of open pl an schools 75

o, Industrial arts, home economics, music
and b and rooms .. . . . . . . . . . . . . . . .. ., .. 80

d . Gymnasiums, cafetexiaareas . 100

2 . Libraries (public or in schools)

a. Reading areas , . . . . . . . : :. 6 0

b,. Stack are as (20 psf per foot of height)
but not less than „ . . . . . . . . : . . .. . 150

3 . Museums and art galleries , . ., •, • . •. •, •, .. .. • . .. 80

(g) Residential

1• . Apartments,`dormitories, guest rooms in
hotels and motels . . . . . . . . . . . . . . . : : . . . 40
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TABLE 53-I (continued )

Occupancy PSF

2 .. Storage in apartment buildings . . . . .. .. . •• 80

3, Attic storage within living units . •, .. .: . . • ., . 20

(h) Institutional

1 . Ward and private rooms in hospitals, nurs-
ing homes,asylums, cells in penal ins6tu- •
tions .. .. •. , •. . •. .: ~ 40

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

(i) Miscellaneous (applies to all occupancie s
above)

1 Stauwa,ys, corridors, vestibules, lobbies

a, in residential and institutional build-
ings 80

b, in all other buildings . . 100

2. Rest rrooms and toilet rooms in public
places . .. •. .: . :: 50

3. Equipment rooms (heating-ventilating, me-
chanical, electrical) equipment weight plu s
40 psf, but not less than ., . . '75

4. Structural sidewalks and promenade deck

s a. with no vehicular restriction :, •. : 250

or 12,000 pounds concentrated load in
any positio n

h, with vehicular restriction •, •• . . . . . : . . .. 100

5. Walkways and elevated platforms, othei
than exitways,and their• supports serving as
access toequipment rooms and other nor-
mally unoccupied areas . •: , ., . •• . . . . . . . . •, 60

6. Accessible, nonstorage attics and catwalks 25

(2) LOADS NOT SPECIPIED IN TABLE 53-I See S ILHR 53 :11

(1)•
(3) Livs LOAD REDUCnorrs (a) No reduction of live load

shall be allowed in the design of any slab or joist .
(b) No reduction 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) Fordeterin,n ;ngthetotalliveloadcatriedbyfoundations,
columns, piers, and walls, the following reductions can be ap-
plied to the entirefloor area tributary to these members :

carrying the roof 0%

carrying ;1 floors and roof . •: . . . : . . . . . . . •. •, •, , . .. 0%

car•rying 2 floors androof' 10%

carxying 3 floors and roof 20%

carrying 4 floors and roof 25%

carrying 5 floors and roof . . _, . . . ,. . , •, . . ., . . . . 30%

carrying 6 floors and roof •; ,. •, 35%

carrying 7 floois androof 40%

carrying 8 floors and roof' .: , . . . .• . . . . . • . . .: , ~ , .: . .: 45%

carrying 9 or more floors and roof . .,. 50%

(d) Except for roofs, a reduction in live load of one percent
per 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 notbe
carried:into the structural members supporting these beams and
girders :
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79 DEPARTMENT OF INDUSTRY, LABOR & .HUIVIAN RELATIONS ILHR 53.1 2

{

(4) RooF zOADS Roof structural members subject to snow
accumulation shall be designed for all of the following roof load
distributions .

•,p _

1,: The :nonunif•oxm snow loading shall be determined by
multiplying the indicated roof load by a snow load coefficient
(Cs) appropriate for the roof area considered

S=Csg

where S= design snow load, psf

g= roof' live load as indicated in the zone map f•oi
xoof loads [see par. (a)]

CS= snow load coefficient
Note: Acceptable snow load distribution and coefficients (C) for typical roof

configurations are given in Appendix A Additional information can be found in
the"Commentaty on Snow Loads," in supplement No 4 totheNationalBuilding
Code of Canada

2 Thex :oof load shall be increased to account f'or the accu-
mulation of drifting snow onthe lower of multi-level xoof's if'the
upper roof is part of the samebuilding or of an adjacent building
not more than 15 feet away, .

(d) 1 Roof designs incorporating storm drain sizes less than
those specified in s : ILHR 82,36 (4) and (5), shall be investigated
by calculation to determine if stability of the building or struc-
ture due to ponding is achieved.

2. When roof drains are needed to remove precipitation and
are the sole means of water escape, there shall be placed in all
parapet walls, scuppers or relief openings to prevent overload-
ingof the roof .

Note: See Appendiz 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, eff 1-1-75 ; am„ (1) (d) 5 b, Register, Decem-
ber, 1977, No 264, eff. 1-1-78; r. andsecr : (4), Register, January, 1980, No . 289,
eff. 2-1-80; am . (1) (d) 5 . b.. and (e) 5, cr, (1) (e) 7 and(4) (e), r. and recr (4) (a)
1, :, Register, December;1981, No 312, eff 1-1-82; cr, (1) (g) 2., (i) 5.. and 6., r, and
recr . (4) (a) and (b), r (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 ., Registei; August, 1985, No. 356 ; am. (4) (a) 2. a and (b) 3 b.,
table line g, r and recr. (4) (a) 2, b ., Registei, March, 1991, No 423, eff, 4-1-9 1

ILHR 53.12 Wind loads . (1) LoAD>rrc. Every building
(including >all components of the extexior wall) and structure
shall be designed to resist a minimum total wind load in accor-
dance with the following table :

Up to 50 feet . ,: . . . 20 psf'
Over 50 to100 feet . . . . : . , 25psf
Over 100 to 150 feet . . . . . . . . . . : . . . . . : : . . . 30 psf
Over 150 to 200 feet , . ., .. . . , 35 psf'
Over 200 feet . . ., ' 40 psf
The wind pressure shall be taken on the 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 structuxes, For purposes of'wind load design, the height
shall be measured above the avecage level of the adjoining
ground .

(2) UP1,1F'r. AND sucTloN FoxcES Buildings and structures,
including attachment of'roof to building or structure and anchor-
age of' building or structure to the foundation, shall be designed
and constructed to withstand a wind pressure acting outward
normal to the surface equal to the values set forth in sub . (1) .
These suction and uplift forces need not be, considered as addi-
tive to the design wind loads in the overall analysis 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 least30 PSF,
unless a higher value is indicated in sub . (1).

(3) OvERT[:rRNitvG iv1oMENT: The overturning moment due to
wind load shall not exceed 2/3 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

00
ROOF L ADS

Zone J 40 P. S.F
Zone 2 30 P.S.F.

I : J ~ I-

_*NtP- _~
~~ l?~J

I ~ ~

Iv ~ t

Zone Map for Roof Loads
(a) 1 . Except as provided in subd, 2 ., full load as indicated

in the zone map for roof loads di'stributed over the entire area,,
The loads shall be appliedto the horizontal projection of the
xoof : ,, -

2 . a. Roofs, except of greenhouses, with an unobstructed
slippery suxface such as glass,'plastic, metal, slate or similar ma-
terial that will allow snow to slide off the eaves and having a
slope O exceeding 30°; may be designed for a load determined
by multiplying the roof load specified in ;subd. l ., by a slope fac-
tor (C) usingthe following foimula : .

C 1 .0- a-30°
R - ( 40°')

b . Roof's of' greenhouses and other similar glazed structures
shall be designed in accordance with this section oi s. ILHR
62.96 .

(b) Unbalanced or partial loadingfor the following condi-
tions :

1 . Full load on the leeward side and one-half load on the
windwad side of sloped roofs having a pitch of' 15° ox more ;

2 : Full load on the end span of' contirluous purlin member s
having a tributary area,of 200 square feet ox- less and one-half
on the remaining spans; and

3 . a. Except as provided in subd . 1 . b ., full load onany one
portion of tlie roof area and one-haif' on the remaining portion
of the roof area, in a manner to produce the greatest effects on
cantilever members and the anchox spans .

b .: Cantilever roof' framing design shallinclude anchorage
andsupports capable of' providing stability for full load applied
on the cantilever without relying upon possible live loadon the
anchor span

(c) Nonuniform load caused by excess snow, ice or water ac-
cumulation at roof level elevation differences, parapets, cano-
pies, valleys and simiiaY .aazeas
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ILHR 53.12 WISCONSIN ADMINISTRATIVE CODE

of earth superimposed over footings may be used to calculate the
dead load resisting moment•, Sufficient diaphragm bracing, di-
agonal bracing or rigid connections between uprights and hori-
zontal members shall be provided to resist distortions ..

(4) SHAPE FACTORS . The following shape factors may be
used for the design of structures such as chimneys, tanks and sol-
id towers in conjunction with sub ., (1) ..

Horizontal cross-section Shape factors

square or rectangulac . .. . .. . . -.. . . .. .. . •, , 1 .0

hexagonal or octagonal - . , • . . . , . . , : , •, . • . ,: •. 0.8

round or elliptical .. . :. •. 0. 6

(5) WIDJD LOAD ANALYSIS . More exact wind load analysis
will be acceptable if a recognized procedure is used .

Note : The department will acceptrecognizedprocedmessuchas ;butnotlimited
to Department of Navy; Bureau of Yards and Docks, NAVFAC DM-2 (Dec. 1967);
or "Wind Forces on Stcuctures ; " by the Structural Division of ASCE Test Commit-
tee on Wind Forces (ASCE Transactions, Vol 126, Part II, Paper No . 3269).

:History: Cr. Register, July, 1974, No. 223, eff.: 1-1-75; am (2), Register, De-
cember, 1976, No.; 252, eff. 1-1-77 ..

ILHR 53.13 Impact loads . Stiuctural elenlents carxying
live loads which induce impact shall have the live loads in-
creased by the following minimum percentages in the structural
design consideration of the force s

For supports of elevators •, .. .• ,• .• . . : .. . . . . . . . . . . •. . 100
For, traveling crane support girders, monorail supports, and
their connections :

Cab operated cranes . . . . . 25
Top running pendant operated cranes . . ; .•• • 10
Underhung and monorail cranes . . . . . . ., : .. . . . . , ` 25

For supports of light machinery . . . . : : . . . •• . •• •• •. ., •. •• 20
For supports of vibrating machinery or power driven
units •:• : .:• .•. .•. .•.,•. ., . . . . . . . . . . .. ..•,•. ..• . .: .•.• . 50

For hangers supporting floors and balconies 33
History: Cr . Register; July, 1974, No. 223, eff1-1-75; r and recr. (1), renum .

(2) to be 53 .14, Register; December,1977, No. 264, eff .1-1-78; am. Register, De-
cember; 1983, No, 336, eff 1-1-84

ILHR 53.14 Horizontal and longitudinal crane
forces. The lateral force on crane runways shall be equal to
20% of the sum of the crane capacity and the crane trolley (but
exclusive of other parts of the crane)., The force shallbe assumed
to be applied at the top of the rail, one-halfon each side of the
xunway, and shall be considered acting ineithei- direction normal
to the runwa,y rail,• Theiongitudinal force (inthe direction of rail)
shall be taken as10%b f ofthe maximum wheel loads of the crane
applied at the top of the rai l

History : -Cr Register, July,1974, No, 223, eff .1-1-75 ; renum, from 53 .13 (2),
Register, December, 1977, No 264, eff . 1-1-7 8

ILHR 53.15 Loadcombinations . Allowable stresses
may be increased 331/3% when wind loads are acting in com-
bination with dead, liveand impact(if any) loads. The section
computed on this basis shall be not less than that required for the
design dead, live and impact (if any) ioads, computed without
the 331/3% stress increase. The most severe disttibution, con-
centration andcombination of design loads and forces shall be
takeninto consideration, as specified in s. ILHR'5311 .

'Note : See Appendix A for fiuther explanatory materia l
History : Cr. Register, July, 1974, No. 233, eff.1-1-75, am . Register, December,

1975, No . 240, eff. 1-1-76 ; renum from 53,147 Register, December, 1977, No, .
264, eff1=1-7 8

ILHR 53 .16 Stability. (1) GENERAI. . (a) Provisions shal l

be made toassure stability of tfie structure as a whole and lateral,
torsional and local stability of all structural parts.

(b) Instability, including sway effects or lateral displace-
ment, produced by vertical loads or vertical and lateral loads act-

80

ing on the structure sh al l be taken into account in the design of
all structures and structur al members•:

(2) CALCULATIONS AND IESITNG, ( a) Calculations verifying
structural stability shall be submitted under s. ILHR 50,12 (4) (a)
and (b) when requested.

(b) Br•acing systems, for• which the strength an d stiffness can -
not be cal culated, 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 criteri a but shall be anchored to the supporting structure if
their height exceeds 6 feet.

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

Subchapter II -
Foundations

ILHR 53 .20 General. All submittals for plan examina-
tion of new buildings or structures, and for the alteration of a per-
manent 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-beacing capacity
shall be available to the department upon request ..

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

ILHR 53 .21 Soil bearing capacity. BeaYing capacityof
soils shall be determined by one of the following methods :

(1) VBx1F1ED . The soil shall be subjected to field or laborato-
ry tests to detexrnine its bearing capacity•, A report, certified by
a registered architect or registered professional engineer, shall
be available to the departmentnpon request .

,(2) - PRSSUMPTrvB (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 53-11 . 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 beaazing capaci ,ty unless verified by a written report as ex-
plained in sub. (1) . .

TABLE 53-II

PRESUMPTIVE SOIL BEARING VALUES

Type of Soil PSF

1 . Wet soft clay; veiy loosesilt; silty clay Verified method
s .1LHR 53 :21 (1)

2 : Loose fine sand; medium cla,y ; loose sandy
clay soils , . . . ., . . . . .• • . . . •. 2;000

3. Stiff clay; firin inorganic silt 3,000

4. Medium (firm) sand; loose sandygravel ; firm sand y
clay soils; hard dry clay . . . . . . , . . . . . , . •, 4,000

-, 5, Dense sand and gravel;very compact mixture of clay,
sand and gravel . . . . . . . . . . •. .,•,, , . •, •, . . . . . . .. 6,000

6. Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,000

(b) The presumed soil bearing values shall be confumed by
exploring the typeofsoil to a depth of at least 5 feet below the
footings during or before construction . Thedesigner shall sub-
mit a report of confirmation to the department upon request .
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83 DEPARTMENTOF INDUSTRY, LABOR & HUMAN RELATIONS ILHR 53.24

(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 1-1-77;

ILHR 53.22 Unprepared fill material, organicmate-
rial. No foundation of buildings or, structuresshall be placed
upon unprepared fill material, organic soil, alluvial soilor mud
unless evidence has been presented to the department showing
that the proposed load will be adequately supported• . This evi-
dence shallbe in the form of a written report and shall be based
on soil analyses, load tests or other acceptable criteria .:

Not The decomposition of'organic material in landfill sites established for the
disposal of organic wastes may produce odorous, toxic and explosive concentra-
tions of gas which may seep into buildings through storm sewers and similai under-
ground utilities unless provisions ate taken to release the gases to the atmosphere .

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

ILHR 53 .23 Frost penetration . (1) DEPTx .' Footings
and foundations` 'shall be placed below the frost penetration lev-
el, 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 BEAIvIS, The edges of float-

ing slabs and gradebeams need not be installed below the mini-
inumfrost penetration provided adequate measures have been
taken to prevent frost forces from damaging the structure .•

(3) WALKS,STOOPS AND RAMPS ADJACENTTO REQUIRED EXITS
The edges of' wallcs ; stoops or, ramps or the footing and founda-
tion°of walks,'stoops or ramps need notbe installed below the
minimum frost penetration line provided adequate measures
have been taken to prevent frost forces from damaging the struc-
ture or affecting the structure in such a manner• as to obsttuct the
exit. . ° .

Note : Also see s, ILHR 52,21-location and maintenance of exits .
History: Cr . Register, July, 1974, No.. 223, eff, 1-1-75 ; r, and recr., Register,

January, 1980, No, 289, eff 2-1-80 .

ILHR 53 .24 Piling. (1) GENExAL REQuIREMENT:. Pile
foundations shall be designed and installed to adequately trans-
fer, the structure loads to underlying or adjacent soil bearing stra-
ta.

(2) INSTALLATION. Piles shall be handled and installed to the
requu•edpenetration by methods which leave their strength un-
impaired and thatdevelop and retainthe required load bearing
capacity: Any damaged pile shall be satisfactorily repaired or the
pile shall be rejected..

(3) ALLOWABLE LOADS BASED ON SOIL CONDIITONS: (a) By
driving formula., For individual pile design load,s hotexceeding
40 tons per pile, the safe working load may be determined by a
recognized formula or by the following formula :

P= S~ for drop hammer

P= ' 2E " for double-acting hammer
5+0. 1

in which: .
P = safe load (lbs . )
W= weight of striking part of hammer(lbs,)
H = fall of' sttiking part of hammer (ft•• )

E = manufacturer's rated energ,y(ft.-lbs••)
S = average penetration of pile under last 6

blows (inches/blow)

(b) Substantiation of higher allowable loads. Allowable
loads greatei 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 soilme-
chanics and pile foundations and familiar with the locale of the
proposed project: Substantiating data such as test borings, labo-
ratory test results, soil profiles, and pile load tests may be re-

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

(c) Group pile action• When-friction piles are placed in
groups, consideration shall be given to the reduction of load per
pile.,

(d) Piles in subsiding areas.. Where piles are driven 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 imposed on the piles
by the subsiding upper strata.

(e) Lateral support Water, aix and fluid soils sha ll not be
considered as offeiing lateral support to piles . In any other type
of material the pilesma•y be designed as a short column•• Positive
permanent lateral support shall he provided at or near the top of'
all piles

(4) ALLOWABLE LOADS BASED ON PILE MATERIAL S2RENGTH .
(a) The compressive stress in any cross-secti on of a pile shall
not exceed the normal 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 except asstated in sub . (3)'(e) ,

(b) End-bearing piles. Foi' end-beating piles more than 40
feet in length, it may be assumed that 75% ofthe load is carried
by the tip, except for piles installed in a material referred to in
s • ILHR 53.22• .

(c) Friction piles., For friction-piles ; the fu111oad shall be
computed at the cross section located at two-thuds of the em-
bedded length of the pile measured up from the tip .

(5) TYPE oF PILES ., (a) Timber piles ., Timber pilesshall con-
form to National Design Specifications, Part X In addition, the
tops of treated piles, at cutoff; shall be given 3 coats of hot creo-
sote, followed by a coat of coal-tar pitch ; and the cutoff shall
be enc ased not less than 4 inches in concrete footing of the
foundation

(b) "Precast concrete piles. Precast concrete piles shall be
cast3n onepiece and shall attain a compressivestrength of not
less than 3;000 psi prior to driving.There'shall be a minimum
conciete covering of• 2 inches over all reinforcing bars. Precast
concrete piles shallbe designed to resist stresses induced by han -
dling, driving and super-imposed loads.

(c)` Cast-iri placeconcrete piles . All concxetefor cast-in-
place piles shall develop a compressive strength of not less than
3,000 psi. Reinforcement shall have a concrete cover of one inch
in .cased"piles and 2 inches<inuncasedpilesr

1': Uncased piles Cast-in-place piles in contact with earth
shall be limited in length to 30 times the average diameter of the
pile ; The allowable compressivestress in concrete shall not "ex-
ceed 0.33 f'c :The concrete shall be deposited ima shaftfreeof'
foreign matter in acontinuous operation so as to insure a fu ll
sized pile without voids or segregation.

2• Metal formed piles. Cast-in-place piles in contact with
a steel shell or casing shallhave a minimum tip diameter of 8 in-
ches and a minimum average•: diameter of 10 inches . The shell
and casing shallbe sufficiently strong to resist collapse and suf-
ficientiy watertight to exclude water• and foreign material during
the placing of concxete. The shell or casing cannot be considered
as a load carrying partof the pile .•The allowable compressive
stress in"conctete shall be as stated for uncased piles, but it may
be incieased to a maximum value of 0.40 f'c if the following
conditions are satisfied :

a . The thickness of c as ing is not less than 0 .0747 inches (14
ga AISI) . ,

b The casing is seamless .or is provided with seams of
strength equal to that of'the casing .

c. The pile diameter is not greater than 18 inches .
(d) Concrete-falled pipe and tapered tubular piles . ' Con-

crete-filled pipe an d tapered tubular .piles may be driven open-
ended or closed-ended. Pipe or tapered tube piles drivenwith
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closed ends shall be treatedas 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. Whemdtiven open-ended to rock, no concrete
shall be deposited until the pipe is cleaned free of all soil or loose
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 minimumwall thickness of all load-bear-
ing pipe, tube and shells shall be 1/10 inch When the soil sur-
xounding the pile contains destructive chemical elements, the
pile shall be provided with an approved pr otective1acket or coat-
ing which will not be rendered ineffective by driving .

(e). Structural steel piles. No section shall have a nominal
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 thickness of inetal. The steel stress shall not exceed
0 .35 Fy

History : Cr Register, July, 1974, No . 223, eff. 1-1-75; am: (3) (b) and (5) (a),
Register ; March, 1991, No. 423, eff 4-1-91 .

ILHR,53.25 Sett lement. Where footings or floating
slabs are placed upon clays or other materials which are subject
to settlement, an analysis for such buildings shall include con-
sideration of total and differential settlements anticipated .

History: Cr. Register, July, 1974, No„ 223, eff, 1-1-7 5

ILHR 53 .26 Protection of adjoining proper ty.
(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 gx'ade,:shall protect the excavation so .that the soil of
adjoining property will not cave in or settle, but shall not 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 ownersof 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
thepurpose of'protecting suchadjoining buildings .

(a) Exception. The 30-iay time limit for written notification
may bewaived if such waiver is signed by theowner of adjoin-
ing propertie s

(2) : Property:owners (owners of an interest in land) making
or causing an excavation to be made exceeding 12 feet in .depth
below the gradeshall protect the excavation so that the soil of
adjoining property will not cave in or• settle, and shall extend the
fopndation of any adjoining buildings below the depth of' 12 feet
Fselow grade at their, oown expense . The owner(s) of theadjoining
buildings shall extend the foundations of their, buildings to a
depth of 12 feet below grade at their, ownexpense as provided
in the preceding paragraph .

History: Cr, Register,`March, 1978, No.. 266, eff, 3-1-78 .

ILHR 53:27 Cutor fillslopes : Cuts or fills adjacent to
any building, structure or pLoperty line shall be so constructed
or pxotected that they do not endangerlife and/or property . Per-
manent 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 substantiating data justifying steep-
er slopes are submitted.,

History: Cr. Register, July, 1974, No. 223, eff 1-1=75 ; r(2), rerium. (1), Regis-
ter„January, 1994,No . 457, eff . 2-1-94„

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

(1) CONSTxuCTION BACKFILL REQuIREMFNrS . The space
around the pole shall be backfilled in accordance with one of the
following methods :
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(a) The hole shall be made 4 inches larger than the diameter
or .diagonal dimension of rectangular or square poles .. It shall be
backfilled with 2,000 psi concrete .

(b) The backf'ill shall be of thoroughly compacted clean sand .

(2) AI,JAwABLE LATERAL SOIL PxFSSURE, In the design of
nonrestrained and restrained poles, unless a more exact soil
analysis methodis used, the allowable passive. soil pressure shall
be determined in accord ance with Table 53-111•

TABLE 53-II I

ALLOWABLE LATERAL SOIL PRESSURE

Allowable Passive Soil Pressure
Soil TypeS (p)1

(see Table 53-11) psf per foot of dep th below
grade2

3

1 and 2 (not well drained) , 100

2 (well drained) 150,

3 (well drained) 200

4 (well drained) 300

S and 6 (well drained) . 400
1 . Si and S2 values shall notexceed 12 times the a llowable passive soil pressure

2 Values may be increased 33 t/3%a for wind loads .
3 : Where 1/2-inch horizontal movementof the pole at g round surface can be tol-
eiated, the'values shown in Table 53-III may be increased 100%, provided the
individual poles are spaced a minimum distance of 6 times B center to center ,

(3) DESIGN-NONRESTRAnvED PoI,ES ° 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 o ther methods are approved by the department.

d=2 ( 1+ 1+ 4iAh~

where: d depth of embedment, ft..

A= 2.34 P
. . . . SI B . . . . . . . . . . . . . .

P= . applied horizontal force on pole, lb• .

$1 = pd/3, see Table 53-III
Notee For first approximation of "d", the following formula may be used :

d _ 3 12hP

Bp

B = diameter of concrete casing, ft ; :when nonencased in concrete, diameter or di-
agonal dimension of square or rectangular pole, ft

h = height above the g round, in feet, at which the force "P" is applied .'Ifthe pole
has fixity at the top, such as provided"by alrnee brace, thePorce "P" acts at the
inflection point.: Theinflectionpointmay be assumed at 2/3 of the dist ance£rom
the ground to the knee biace for round poles, or 1/2 of the distance from the
ground to the knee brace for square poles.

p allowable lateral passive soil pressure, psf.
Note: When a frame analysis is used, h= M/P, where M = bending moment on

the pole at the g round suiface :
(4) DESIGN-RESrRaINED Po1 .BS. Where restraint is provided

at the ground surface, such as a rigid floor orpavement, the depth
of embedment shall be in accordance with thefollowing f'ormu-
la :

4.2 hPd S B where : S3 = pd, see Table 53-111
3

(5) PRESERVAnort All poles subject to moisture shall be
treated witha preservative.. Preservative treatment shall be in ac-
cordance'with AWPA C2or• AWPA C4., All poles treated for
preservation shall bear the mark of a qualitycontrol certification
agency. .

History : Cr,, Register; July, 1974, No.. 223, eff, 1-1-75 ; am. (2) and (3), cr (4),
Register, December, 1976, No. 252, eff 1-1-77; renum (2), (3) an d (4) to be (3),
(4) and (5), cr . (2), Register, December,, 1977, No . 264, eff. 1-1-78 ; reprinted to
correct error in (3), Register, December, 1985, No.' 360;'r and recr . (5), Regi'stei ;
March, 1991, No. 423, eff: 4-1-91 :.

/
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Subchapter III= (a) Solid units (brick).. Units shall conform to grade SW re-
Masonry quirements of' ASTM C-62• .

(b) Hollow units (tile and hollow brick) :. 1 : Load-bearing
ILHR_53.30 ,General. (1) SCOPE The requirements of units. Units for• use in load-bearing and exterior walls shall con-

ss ILHR 5330 through 53,36 herein shall apply to the design, form to grade LBX requirements of ASTM C-34 or grade SW
construction and materials usedin all masomy and similax• work requirements of ASTM C-652 .
under• this code 2. Nonload-beating units : Units for use in nonload-bearing

(2) DEFINITION Masonry as used-herein shall be considered partitions shall be specially marked and shall conform to the re -
as any built-up construction or combination of'building units or quirementsof ASTM C-56 . Such units may also be used for
materials of clay, shale, concrete, stone, gypsum, glass, metal or non-structural purposes in concrete floor construction ,
other approved units• . 3• Units for floor construction. Units for structural use i n

(3) DIMENSIONS Dimensions specified herein are, nominal floor construction shall conform to grade FT 1 requirements o f
unless otherwise stated. The"-actaal dimensions may vary from ASTM C-57 :
the nominal by the thicknes`s of a mortar joint, but not more than (3) CONCRETE UNITS Concrete units shall be made withport-
one-fialf inch :

History: 0 Register, July, 1974, No . 223, eff 1-1-75
land cement, water and suitable mineral aggregates, with o r
without admixtures ..

ILHR 53.31 Materials. (1) GENERAL REQUIREMENTS (a) Solid units 1 :. Small units (bxick) Units shall confoim
Components used in the construction of masonry shall be as re- to grade N requirements of ASTM, C-55 ,

quired in ss . ILHR 53,311 through 53 .316 . 2 . Large units (solid block) Units shall conform to grade N
(2) LABELING All packa.ged mateiials shall be clearly identi- requirements of ASTM C-145 •

fied by name (portland cement, masoni,y cement, lime, gypsum, (b) Hollow units (blocks) . Units shall conform to grade N re-
etc .) and applicablestandards which ate met quirements of ASTM C-90.

History: C: Registei, July, 1974, No 223, eff;. 1-1-75 (4) NAT`URAL STONE All natural building stone for use in ma-

ILHR 53.311 Mason ry units . (1) GEriERAL (a) Solid
sonry shall be sound and free from loose or friable inclusions ,
and shall meet the strength and fire resistance requirements fo r

and hollow units A solid masomy unit is a unit whose net cross- the proposed use. Where the cleavage plane of stone units is pro -
sectional area in every plane parallel to the bearing surface is nounced, the stone shall be laid only on its natural bed. Stone ex-
75% or more of its gross cross-sectional areameasured in the posed to soil, weather or fro'st action shall be such that th esame plane . A hollow masomy unit has a net cross-sectional strength and structure of the stone will not be affected when soarea less than 75% of its gxoss cioss-sectionai area exposed .

(b) Quality. All masonry units shall be free from cracks, lam (5) CAST sioNE . Units covered under this category are ho -inations and other defects or deficiencies, including admixture s
and coatings ; which interferemay with proper layingof the unit mogeneous or faced, dry cast concrete products other than con -

ox impaix the strength permanence of the structur eor structure . ventional concrete`masont,y units (brick or block), butof similar.
(c) Used masonr,y units Masonryunits may be reused whe n

cle an, whole and confoiming to requirements for new masomy

s
ize

(a) Coinposition, Units shall be made with poitland cent .,,
units . water and suitable mineral aggregates, with or• without admix-

(d) Marking requirements.. Masonry units shall be of distinc-
tures, and reinforced if' requued .

tive design or appearance, or marked so that the manufacturer is (b) Standards, Units shall have a minimum compressiv e

identified, as required by the department ., strength of 6500 psi and a maximum water absorption of 6 %

(e) Sur facecondztion at timeof use Every masonry unit shall when tested as 2 x 2 inch cylinders or cubes .

have all surfaces, to which mortar or groutis to be applied, capa- .(6) ARCHrrECrtrRAL PRECAST CONCRETE Units covered un -
ble of developing the required strength and bond. Coating or fac- der this category are homogeneous or faced, wet cast nonload -
ings permitted and applied to masonry unit surfaces priot to their bearing concrete products . Load bearing precast concrete units
installation shall not supersede this requirement, shall conform to the requirements of s, ILHR 53 .40 .

(f) Positioning in structure;. Hollow masonry units shall be (a) Composition. Units shall be made with portland cement,
laid only in positions as tested for compliance• water, and suitable aggregates, with or withoutadmixtuies, an d

(2) CLAY AND SHALE UNITS Clay and shale units shall be reinforced as requixed•:
made of burnedclay or shale or mixtures thereof with or without (b) Standards. Units shall conform to the requirements o f
admixtures . Table 53-IV .

TABLE 53-IV

ARCHITECTURAL PRECAST CONCRETE PHYSICAL REQUIREMENT S

Compressive Strengtht Water Putposefully
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 outlined in ASTM C-39 or C-4 2

(7) G ypsuM UNrrS. Units sha11 conform to the requixements load-beaYing walls or locations exposed to frequent or continu-
of ASTM C-52 . Gypsum units shall not be used in exteiior, or ous wetting .

History : Cr. Register, July, 1974, No 223, eff 1-1-75; am. (8), Register, De-
cember, 1978, No 276, eff. 1-1-79 ; am (2), (3), table and (7), r (8), Register,
March, 1991, No, 423, efE. 4-1-91
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- ILHR 53.312 Mortar. (1) GENERAn. Mortar as used
herein shall be considered as a mixture containing cementitious
materials used to permanently bond masonry or other structural
elements

(2) MORTAR FoR ;uDnT MASOrIRY (a) CompOSition. . 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 mortaY
when delivered to the mixer shall conform to the requirements
outlined below:

1 .. Cementitious materials ., See s. ILHR 53 .314.
2 . Aggregates•. Aggregates shall conform to the following

requirements and to the requirements of' ASTM C-144.
a. Aggregates shall be graded within the limits of Table

53-V
b.. The aggregate shall have not more than 50% retained be-

tween any 2 consecutive sieves of those listed in Table 53-V, nor•
inoYe than 25% between the No . 50,and No . 100 sieves .

TABLE 53-V

MASONRY SAND GRADATION REQUIREMENTS
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4. Admixtuxes„ 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 .

(c) Requirements. Mortar for masonry shall conform to the
property requirements of' Table 53-VI and to the requirements
of`ASTM C-270 unless `othei•wise 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 restricted to
the provisions of Table 53=VII .

TABLE 53-VI

MORTAR PROPERTY REQUIREMENTS

Mortar Type Compressive . Water Au~
Strengtht Retention Content
Min. (psi) Min.(%) Max, (% )

M . 2,500 75 18

S . . . . . . 1,800 75 18

N . . . 750 . 75 18

350 75 18
Percentage'Passing t

ILHR 53 35 (3 )See sSieve Size . ..
Natural Sand Manufactured Sand (3) GYpsuM N1oRTAR (a) , Standards. Gypsum mortar shall

No, 4 . . : . . . . . . 100 100 be composed of' one part of unfibered calcined neat gypsum t o
notmore than 3 parts sand by weight, with sufficient water adde d

No. 8 . . . . . .": . :, 95 to 100 95 to 100 for workability.
No .. 16 70 to 100 70 to 100 (b) Use restrictions. Gypsum mortar shall be used only wit h

No. 30 40 to 75 40 to 75 gypsum tile and block units or as f"ueproof'mg :

"
(4) M1sCEL1,ANEous w1oR'rnxs (a) High bond mortars•. See

No. 50 . . . . . 10 to 35 20 to 40 s . ILHR 50 .19 for :all such,mortars, glues and special additives .
No . 100 . . . . .. . . . . 2 to 15 10 to 25 (b) Special use mortars. See Table 53-VIII.•

No. 200 . . . . . . . . . 0 to 10 (5) Borm :It is required that sufficient bond be developed to

y more than 0.20 from thec . If the fineness modulus vaciesb hold the masonry assemblage together and let it act as a singl e,
value assumed in selecting proportions for the mortar, suitable ~t° -` 'Note: Inirial rate of absorptionof masonry units and quantity of entrained air
adustments .shall be made in ortions to comnsate for theJ proportions moitaz are factors affecting bondstiengthin
change in gcading (6) MORTAR USE . Masonry shall be laid in mottar of the type s

3 . Water•• See s•• ILHR 53 3 15 . listed in Table 53-VIIh

TABLE 53-VII

MORTAR PROPORTION RESTRICTIONS

Cementitious Iylaterials (Proportions by' Volume)

Mortar Type Aggregat
e

(Measured in •a damp

Portland Cement Masonry Lime loose condition)

Cement

Lime Cement MoxtaY

M •. • . ;: 1
' 1S . ::

Not less than 2
- over 1/ to

: ly -1a and
. . . . . . , .. ., •• . .. . . . . . 4 2 not more than 3 times

N . . •. . . . . . . . . . . . . . . . . . . . 1 - over 1/2 to 1-1/4 the sum volumes of

0 •. .. .. •. . . . . .. .. . .. . . . . . . .. .. . . . . . 1
- over 1-1/4 to 2-1/2 cementitious materials• •

Masonry Cement Mortar

M •:•. .•, .••,. . . . .•.• . . . ..,, 1
1 -

Not less than 2-1/4 an d
S : ., . • •. . : . . . 1/2 1 - not mote than 3 times
N . : 1 . - the sum volumes of'

cementitious materials .
O - 1
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TABLE 53-VIII

MORTAR USE REQUIREMENTS

Kind of Masonry Types of Mor•tar Permitted

Load-bearing or nonload-bear
ing masonx•y in contact with earth M or S

All othei load-beating masont•y . •• M, S or N

Nonload-beaxing masonry in ex-
terior and exposed locations
where a high degree of resistan ce
to frost action is desired •• M, S or N

All other nonload-bearing wall s
and partitions M, S, N or O

Fireproofing . . . . . . . . . •, . . ., , M, S, N, 0 or gypsum

Special masonry :

Gypsum partition tile or block ••, Gypsum

Firebrick or, tile •. •• , . .. , . . . .,,. Refractory air setting

Stackox chimney walls ., : ., .. ., Composed of poltland
cement, hydrated lime
putty an d aggregate

History : Cr, Register, July, 1974, No, 223, eff 1-1-75; am (4) (a), Register,
December, 1978, No. 276, eff , 11-1-79; am . (2)(b) 2 . intro and (c), Register,
March, 1991, No. 423, eff. 4-1-9 1

ILHR 53.313 Mason ry grout. Masonry grout for non-
engineered masomy shall be type M, S or N mortar, as used in
the construction, to which water. is added toproduce a consisten-
cy forpouring withoutsegregation:

Note : Masonry grout for reinforced masonry shall conform to the requirements
of ASTM C-476.

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

ILHR 53.314 ' Cementitious materials. (1) PORTLAND
CE1viErrr. Portland cement shall conformto the requirements of
ASTM C-150.

(2) MASONRY CEMENT. Masonry cement shall conform to the
requirements of ASTM C-91` ;

(3) HYDRATED LIME . Hydrated lime shall conform to Type S
requirements of ASTM C-207 .

(4) .;GYrsuM . Gypsum shall conform to the requirements of
ASTM C-22•.

History : Cr Registet, July, 1974, No 233, eff 1-1-75 ; am Register, March,
1991, No, . 423, eff 4-1-9 1

ILHR 53.315 Water. Water shall be clean and free from
injurious amounts of oil, acid, alkali, salt, organic matter an d
othet deleterious substances•,

History: C: Register, July, 1974, No 223, eff 1-4-75,

ILHR 53.316 Reinforcing, ties,andand . anchors.
(1) RawF'oltcuvG sARS ; Reinforcing .bars shall conform to the
requirements of ASTM A-165, A-616 and A-617 .

(2), CONDNUOUS JOINT REINFORCEMENT. (a) Material. Ties
shall be fabricated from the equivalent of' cold drawn wire con-
forming to the requirements of ASTM A-81.

(b) Coating:, Ties in exterior walls and potentially wet areas
sha ll"have noncorrodible'cross wires for• the intended use, Con=
f•ormance with Class 3 requirements of•ASTM A-116 is accept-
able .

(c) Assembly. Ties shall consist of the equivalent of at least
2 No, 9 steel wire gage longitudinal wires orrods wi th 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 to tie th e outside wires or rods togetherand provide me-
chanical bond•

(d) Limitations. Ties shall be of such dimensions that they
provide the following :

1. : Overlapof ofat lea6 inches at splices .•
2 . Engagement of both adjacent wythes ; out-to-out spacing

ofside rods to be approximately 2 inches less than the total wall
thickness.

3. Minimum actual cover over all but the cross wires or, rods
of 5/8 inch cleac' from all masonry unit faces and their joint sur-
faces .

(3) INDIVIDUAL TIES AND ANCHORS . (a) Material.. Ties and
anchors shall be fabricated from steel, brass, bronze or other ap-
proved material . See s. ILHR 53 .322 (5) (c) l .b.

(b) Coating. Ties and anchors for use in exterior walls and
potentially wet areas shall be noncorrodible for• the intended use .
Zinc coating (hot dip) conforming to the requirements of ASTM
A-153 is acceptable ..

(c) Limitations Ties and anchors shall be of such a dimen-
sion as to engage masorny units a minimum of' 2 inches on each
wythe in whichthe tie is placed and retain a minimum actual
covet of 5/8=inch clear• from all exposed masonry faces and
joints• ;

History: Cr . Register, July, 1974, No.. 223, eff 1-1-75 ; am (1), (2) (a) and (b),
(3) (b), Register, March, 1991, No 423, eff 4-1-9 1

ILHR 53.32 Design. (1) GENERAL REQUIREMENTS De-
sign of plain(non ieinforced) masonry shall be based either• on
the empirical method and limitations of s.. ILHR 53 .322 or on a
detailed engineering analysis according to the provisions of' s.
ILHR 53323• Design of reinforced masonxy shall be based on
the provisions of s:, ILHR 53323 ,

(2) PRAC7rtCE All masonty shall be designed with adequate
strength and proportions to support all intended superimposed
loads, resist all vertical or horizontatloads as required by this
code, and, comply with the fire-resistive construction require-
ments set forth in s : ILHR 51 .04 .

History : Cr . Register; July, 1974, No 223, ef1-1-75 .

ILHR 53.321 Types of mason ry. (1) VENEER, FURRING
AND TxJM . Veneer, furring and trim comprise a facing of' weath-
er-resistant non-combustible materials securely attached to a
backing, but not so bonded ;as toexeit common action under
load• . See s . ILHR 53 .36 for requirements .

(2) PANEL WALL A panel wall is composed of weather resist-
ing noncombustible large masonTy units, or small masomy units
prefabricated into larger assemblages, securely anchored to the
fr•aming of the structure .

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

(4) MULT1-wY•rHE wALL A multi-wythe wall is composed
of 2 or more wythes of conventional size masonry units of the
same or different materials all tied or bonded together .

(a) Grout •e'd wall. A grouted wall is a multi-wythe wall with
all, spaces between wythes solidly filled with masomy grout, as
defined in s ILHR 53 .313 .

(b) Slushed or parged wall ." A slushed or parged wall is a
multi-wythe wall with all spaces between wythes nominally
filled with mortar .

(c) Hollow wall (includes conventional cavity wall)• . A hol-
low wall is a multi-wythe wall with an air space maintained be-
tween wythes ."A water-repellent or water-resistant insulation
may be placed between wythes. The description ofa hollow wall
is determined by its nominal out to-out dimension,

(5) SPECIAI, wAiLS. (a) Stack or chimney walls:. See s„ ILHR
64 .46 and Table 53-VIII for general requirements •

(b) Special use walls. See s . ILHR 53 .34 fox• special require-
ments ..

History: Cr Register, .July, 1974, No 223, eff 1-1-7 5
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ILHR 53.322 Empirical method of design . (b) Thickness of load-bearing walls, Except as prescribed
(1) STREssEs., (a) General. 1• . In determining the stresses in in par.. (bm), the minimum thickness of load-beaYing masom y

masonr•y, the effects of all loads and conditions of loading and walls shall be at least 12 inches for the upper 36 feet of thei r
the influence of all forces affecting the design and strength of'the height, and shall be increased 4 inches for the lower 36 feeto r

several parts shall be taken into. account• fraction thereof'. Where a masonry load-bearing wall is made u p

2.. When the effects of eccentricity of vertical loads, includ- of 2 or more wythes, the thickness of the wall shall not includ e
any wythe less than 4 inches thick• .

ing loads produced by the deflection of floor and roof units, ar e
likely to cause tensile sttessesinthe masomy, the masonry shall

(bm) Exceptions to thickness of'load-bearing walls.. 1 . Stiff-

be designed in accordance with the requirements of s . ILHR ened walls•. Where single wythe or grouted multi-wythe mason-
ry load-bearing walls composed of units ofthesame materia l53 ;:323•, are laterally supported at distances not greater than 12 feet apar t

(b) Allowable stresses 1 , Compressive stresses : The com- by masonry crosswalls or, by reinforced concrete floors, they
pressive stresses in masonry shall not exceed the values given in may be of 12-inch thickness for the whole 72 feet ..
Table 53-IX, 2., Top-story walls•. Top-story walls may be of 8-inch thick -

2 : Bearing stresses• . See s . ILHR 53,34 (3) (b) . ness provided that they are not over• 12 feet in height and the roof '
1 Composite masonry. In composite masomy with differ- construction imparts no lateral thrust to the walls .

ent kinds or, grades of units or mortars, the maximum stress shall 3.. One-story walls . In one-story buildings not exceeding
not exceed the allowable stress for• the weakest combination of 9 feet in height, the walls may be of 6-inch thickness provide d

units and mortar of' which the masonry is composed that the roof span does not exceed 18 feet .

4 . Stone flexural members The maximum allowable flexu- 4 . Penthouses and roof'structures . Masonry walls above the

ral stress for natural stone shall be 1/6 of its modulus of rupture . main roof level, 12 feet or less in height, enclosing stairways,
machinery rooms, shafts or penthouses may be of' 8-inch thick -

5, Bolts and anchors . See s . ILHR 53 .34 (5) ., ness, and may be considered as neither increasing th e height no r
(2) TxlcKNEss AND HEIGxI'.. (a) Height of masonry.. The requiring any increase in the thickness of the masonYy below• ,

height of a wall is defined f'orpurposes of`limitation as the maxi- 5, Walls of' apartment:buildings . In buildings defined a s
mum vertical distance between structural members completely places of abode not more than 3 stories in height, walls may b e
supporting the weight of the wall or between the upper such sup- of' 8-inch thickness when not over 36 feet in height and the roof '
por;t and the top of the wall, whichever is greater . imparts no horizontal thrast .

TABLE 53-IX

ALLOWABLE COMPRESSIVE STRESSES IN UNIT MASONRY 1

Type of Masonry ' Allowable Compressive Stresses on Gros s
Average Ultimate Cross-Sectional Area (psi)

Type of'Masonc•y Units Compressive
Strength of Ma- Type M Type S Type N 0Type
sonry Unit (psi) ' Mortaz• Mortar Mortar Moxtar

and Grout and Grout and Crout : and Grout

Singlewythe and Rubble stone •• . 140 120 100 8 0
grouted multi-wythe Ashlar anite .!~ 800 720 640 50 0masom•y

Ashlar limestone and marble . . . . . . . . . 500 450 400 325

Ashlar sandstone and cast stone .•. . . . . . . 400 360 320 250

Solid units except concrete block 10,000 and over 450 400 350 250

8,000 to 10,000 400 350 . 300 200

. . . . . . .. . . . • . ., 6,000 to 8,000 300 275 250 175

. . ., . . . . . . . . 4,000 to 6,000 250 225 200 150 ;

. : . . . . .. . . . .. .• 2,500 to 4,000 175 160 140 100

Solid concrete block . : . . .•. ;, .. . ., 1,800 and over• 175 160 140 100

Hollow load-bearing units , .•. •, •, 1,000 and over-- --- ---------- 90 . 80 75 60

Slushed or parged All allowable compressive stress values to 20% less than those for equivalent types of' single-wythe an d
multi-wythe masonry grouted multi-wythe masonry :

Hollow multi-wythe Solid units except concrete block . 2,500 and over 140 130 110 80
masonry Solid concrete block : . . . . .> ; •. •, • . . 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 masomy unit, mottat or grout is no provided for in Table 53-IX, it will be the prac tice of the department to allow a maximum compressive stress
in the masonry which is no more than 15% of the ultimate compressive strength of a masonry assemblage as detexmined 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 considera tion for reductions such as raked joints and cavities.
4 Type 0 mortaaz is permitted only in certain nonload-bearing masonry See Table 53-VIII
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6, ; Walls below grade shall comply with the requirements of
par• (e)•

7.: Metal tied hollow walls. Hollow 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 4inches,the height of such hollow walls
shall not exceed 24 feet„

8 . Masonry bonded hollow walls. Not allowed .
Note : For definition of hollow walls, see s ILHR 53.321 (4) (c) ,

9.; Rubble stone 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 waIls

10,. Composite walls . Walls containing clay and concrete
masomy units shall not exceed"48 feet in height :

(c) Thickness of exterior nonload-bearing walls and para-
pets Nonload-bearing exterior masonry walls may be 4 inches
less in thickness than required for load-bearing walls [including
the exceptions under pai . (bm)], but the thickness shall"not be
less than 8 inches except where 6-inch walls are specifically
permitted.

(cm) Exceptions to thickness of exterior nonload-bearing
walls and parapets [s. ILHR 5.3322 (2) (c)J 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 lateal 'forces Panel walls
shall not be less than 2 inches in'actual thickness and the maxi-
mum ratio of fieight to thickness shall not exceed 3 0

2 .. Par apet walls. Paiapet walls shall'not exceed 3 times their
thickness in clea height „

(d) Thickness of'interiornonload-bearing walls (partitions) .
Nonload-bearing interior partitions shall be not less than 4 in-

ches in thickness ., Where partitions designed for lateral support
at the top are not in tight contact with at least a 2-hour fire-resis-
tive construction at the top, such partitions shall be not more than
24 times their• thickness in clear• height (see s . ILHR 53 322 (3)
(a) 3 .), .

(e) . Walls below grade .. Foundation walls shall be not less
than 8 inches in thickness nor less than the thickness of the wall
which they support.. When subject to lateral .pressure, foundation
walls shall have lateral support at the top of the wall as specified
in sub .,(6)a The height of wall and the depth below grade may not
exceed the values specified in Table 53-IXA .

Note : Thephrase "depth below grade" is intended to mean height of unbalanced
fiii .

' 1,. For puiposes of Table 53-IX A, "solid masonry" means
solid units or hollow units with all cells grouted .

2,a. When the wall is laterally supported by vertical ele-
ments atintervals 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 a width not
less than 16 inches and shall project fromthe face of the wall not
less than 1/12 the wall height. All cells of' hollow units 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-
l,y suppoxted at the top,the foundation wall shall be designed in
accoidance with the provisions of s . ILHR 53323 foi` engine=
ered masonry,

4. When a foundation wall contains an opening more than
4 feet in width or contains openings in morethan 25% of its
length, the design of the wall shall be based;upon an engineering
anal,ysi s

TABLE 53-IX A
.

MAXIMUM HEIGHT OF WALL AND DEPTH BELOW GRADE FOR MASONRYFOUNDATION WALLS1, 2

Maximum Depth Below Grade4 (Feet)

Foundation Wall Construction Ty, pe of' Maximum Wall Granular Backfill wi th Clay or Silt Back fill
Unit and Nominal Thickness (Inches) Height3 (Feet) Subsurface Drainage5 with Subsurface Drainage5

Hollow Masonxy 8 7 5 4-1/2

10 8 6 5-1/2

12 8 7
7

So li d Masonry 8 8 5-1/y 5

10 8 6-1/2 6
12 8 7

7

1 . Where lateral support is provided by vertical elements, see s . II,HR 53 322 (2) (e) 2 .
2 .Thedepth b'elow grade and height of wall may exceed the values indicated if the design is based upon an engineering analysis
3 Cleat height between floors providing lateral support.
4. The depth below grade is determined by the height of finished grade above the basement floor or inside gtade. Where exterior grade adjacent to the foundation

wall is surcharged within a distance equal to the maximum depth permitted, the depth of wall sha ll be reduced accordingly
5 Walls shall be provided with subsurface drainage

(3) LATERAL sUPPORr.. (a) Requirements . All masonry shall
be laterally supported in confoxmance with the following :

1 :Exterior walls Exterior masomywalls, whether they be
load-bearing or nonload-bearing, shall be later.ally, supported
either horizontally or vertically at intervals not exceeding those
indicated in Table 53-X. ,

2 . Load-beaYing interior .walls . Load-bearing interior walls
shallhave lateralsupports at either verticalor horizontal inter-
vals not exceeding 24 times thewall thickness for solid masonry
units and 20 times the wall thickness for, hollow masonry units .

3 : Nonload-bearing interior walls (paYtitions) Nonload-
bearing partitions shall have lateral-suppoxts at either vertical or

horizontal intervals notexceeding 30 times the thicknessof'the
wall .

4•. Special masonry walls. a.. The height of an exterior free
standing masonry wall having no lateral support at the top or at
the ends may not exceed 4 times the thickness of the wall „

Notee See s ILHR 53 .322,(2) (cm) 2.for parapet walls

b . The height of a free standing inteiior, wall may not exceed
9 times the thickness of'the wall.,

(b) Methods-of lateral support L 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, bby
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floors, roof's or horizontal structural elements which are of suffi-
cient strength to provide the requixed support when the limiting
distance is measured vextically. Provisions shall be made to
tc•ansfer all lateral forces to the foundation :,

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 7 2
times the wall thickness..

TABLE 53-X '

MAXIMUM RATIO OF LATERALLY UNSUPPORTED HEIGHT OR LENGTH TO T HICKNESS FOR ALL EX-
TERIOR WALLS

Mortar Type
Type of Masomy

M S N O

Single wythe walls of' soHd units or grouted walls of' solid units •, . . : . . . . . ., . 22 22 20 18

Slushed or parged walls of' solid units . . . 20 20 18 16

Hollow walls ar wallst containing hollow units . . . • . . .. . : .. : . . .. . • 18 18 16 12

In computing the ratiafor hollow walls, the value for thiclmess shall be the sum of the nominal thiclrness of the inner and outer wythe s

(c) Pilasters . A pilaster is a reinforced or nonreinforced ma- (d) Piers. A pier is an isolated column of masomy, A load -
somy section which is thickex than and integrally bonded or me- beating wall not bonded at the sides into associated masonry
chanicallykeyed to the adjoining wall by alternate course bond- shall be considered a pier when its horizontal dimension mea-
in.g of masonry or by,the use of' pilaster blocks. Amechanicall,y sured at iightangles to the thickness does not exceed 4 times its
keyed control joint wi11 be pe,xmitted on only one side of a pilas- thickness .
ter which is used to provide lateral support•• The projecting por- 1 . All piers shall have lateral supports so that the vertical
tion of the pilaster shall be bonded to the wall portion of the pi- distance between sucfi supports does not exceed 10 times their
lasteYby lapping at least 50% of the units at the intersection or least dimension foi single wythe orgrouted masonry walls o f
using special pilaster units. solid masonry units; 8 times their leastdimension f'ox slushed o r

1 All pilasters relied upon to provide lateral support shall ry walls of solid masonxyunits, and 6 times their ,parged mason
not be less than 4 inchesthicker than the wall supported nor less

,
least dimension f'or other masomy •

than 1/12 times the pilaster height . The width of''pilasters shall be 2• The least dimension of' pieis carrying flexural members
not less than 16 inches• . shall be not less than 1/30 of the span of the flexural members ..

2,; Where a pilaster is needed to carry a concentrated load 3 . Piers shall be laid in running bond unless reinforced as
from a flexur al element, the least dimension shall be not less tha n
/40 of the span of'suchan element and the heightof the pilaster,

requued for stack bond walls .,

shall not exceed 12 times the least dimension of the pilaster . All (4) Or>;rrnvGS Unless evidence isprovided to show tha t

voids, within and between masonry units, shall be fully grouted•• „ openings do not cause lateral stability and stress requirements t o
Note: The intent of this rule is to permit the empirical method of design for ina- ' be exceeded, the amount of openings in a masonry wall shall no t

somy pilasters carrying_concentcated loads provided the pilaster details eliminate exceed the limits set forth in Table 53-XI .
the eccentricity and provided the actual stresses are less than or equal to the allow-
able stcesses.`Pilasters may also be designed through engineering analysis in accox- ~5~ BONDING (a) GeneT. al. All types Of' masomy shall be

dance with s ILHR 53 323 adequately bonded .

TABLE 53-XI

MAXIMUM RATIO OF LATERALLY UNSUPPORTED HEIGHT OR LENGTH TO T HICKNESS FOR EXTERIO R
WALLS WITH OPENINGSt

Type of Masonty Percent of Openings at any Horizontal Plane of Wall

20 40 60 Over 60

Single wythe waay of solid units or grouted walls of solid units . ; `, ., , .. • .

All other masonry . . . ., . . . . . . . . . . . .. . .•••,• . .. .. .•, . . .. . . ..

20

~18

16

14

12

10

Submit design cal culation s

tThe percentage of openings sha ll be calculated for each 1001ineal feet of wall or portion thereof at any horizontal pl ane of wall : See Table 53-X for addi tional re -
suictions when tvpe <`N•• or "O" mortar, is used:,

(b) Longitudinal bond., 1 . Running bond. In each w,ythe of
masonry, not less 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 1/3 the heightof the unit, whichever is great-
er. Masomy not lapped as required above will be considered as
stack bond and shall be reinforced longitudinally as required in
2. below for masomyunits laid in .stack bond.

2 . Stack bond In each wythe of masomy with units laid in
stack bond, the masonry shall be reinforced by a continuous tie
assembly, as defined in s . ILHR 53 .316 (2), atvertical intervals
not exceeding 16 inches. Fot interior nonload-beaazing partitions
this spacingma,y be increased to 24 inches . (For load-beating
walls, see also s•• ILHR 5334 (3) (b) 4 . )

3,Single wythe exterior concrete masom,y walls ., Where
units are laid in tunningbond, such'masomywall shall be rein-
forced by a continuous tie assembly, asdefined in s ; ILHR
53316(2), at vertical intervals .not'exceeding 24 inches, The re-

quirement for tie assemblies is waived when the spacing of' con-
trol joints is reduced to 80% of the v alues indicated in Table
53 XII, or if the spacing between control joints is 20 feet or less .

(c) Transverse bond In multi-wythe masomy, adjacent
wythes shallbe bonded witheither metal ties or headers in accor-
dance,wi th the following:

1 . Bonding with metal ties . Adjacent wythes of masonry
shall be bonded by embedment of reinforcement in the hotizon-
ta1 mortar joints with one ofthe following methods :

a. Continuous tie assemblies, as defined in s . ILH&53.,316
(2), spaced at vertical intervals not exceeding 16 inches• ,

b . Individual ties ; the equivalent of' notless than 3/16 inch
diameter, steel rods, with one tie for not more than each 41/2
square feetof wall area, Ties in alternate courses shall be stag-
gered ; The maximum vertical distance shall not exceed 18 in-
ches : The maximum horizontal distance shall not exceed 36 in-
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ches . Ties bent to rectangular shape shall be used with hollow with concrete to masonry contact may be considered to provide
masonry units. With solid masonr,y units, either rectangular ties adequate lateral support ,
or ties bent to 90° angles, Z shaped, toprovide,hooks not less b . All other, structural eleinents intended to provide lateral
than 2 inches long shall be used . In hollow walls,' additionalties support shallbe securely anchored to the masonry .
shall be provided at all openings, spaced not more than 3 feet 2 . Roof' anchorage . Roof structures shall be securely anapart around the perimeter and within 12 inches of the opening. chored to load-bearing masonry with the equivalent of at leastCorxugated metal ties shall not be used . 1/2-inch diameter bolts spaced not more than 6 feet on center and2. Bonding with masomy bond units (headers) . a Adjacent embedded in the masonry according to one of the followingwythes of masonr,y shall be bonded by the equivalent of a full methods:
header course overlapping both wythes at least 3 inches . and
spaced at intervals not greater than every seventh course . The a: A steel plate having a minimum surface area of 6 square
clear distance between bond courses shall not exceed 16 inches inches securely attached to the head of each bolt and completely

for solid units and 24 inches for hollow units . One-seventh of embedded in the masonry at leastl2 inches ..

the wall surface shall be header or bond units, b . A continuous bond beam the equivalent of not less than

b . In ashlar masomy, bond stones uniformly distiibuted 8-inch lintel(bond beam) blocks with 2 continuous No .. 4 baYs
shall be provided to the extent of not less than 10% of the area embedded in 2,500 psi concrete fill provided at the top of the ma-
of exposed faces. sonry. The bolts shall be embedded at least 6 inches and hook be-

c, Rubble stone-inasonry shall have not less than one bond neath the longitudinal reinforcemen t

stone for each 6 squa`iefeet of wall surface on both sides,' Such (c) Exterior nonload-bearing masonry 1 ; ° AnchoYage of
walls; 24 inches or less in thickness, shall have bond stones with masonr,y, to the structural framework .. Where masonry is depen-
a maximum spacing of 3 feet vertically and 3 feet hoiizontally, dent upon the structural framework for lateral support or trans-

d: Hollow walls shall not be bonded with header's„ mission of lateral loads, the masonry shall be anchored to the
Note: For'definitton of hollow walls, see s :1LHR 53.32 1 (4) (c) framework on at least 2 opposite sides of the perimeter ofthe

3 . Interrupted bond: Where a structural member interrupts wall, with the equivalent of a one-inch wide by 1/g-inch thick
a backing wythe such that transverse bond otherwise required anchor for each 18 square feet of wall surface, embedded at least
cannot be achieved, the facing wythe shall be bondedto that 8 inches intothe masonry, and spaced'not more than 36 inches
structural member as in .subd .; l•, on center. Wedging will not be considered as an equivalent•

(d) Bond at intersections and corners. Masonrythat changes method.

direction, ormeets or intersects othermasomy, wheredependent 2 . Anchorage of panel walls suspended from the structural
for lateral support, shall be bonded by one of the following meth- framework Exterior prefabricated masonry assemblages and
ods: other;elements, laiger than conventional size, masonry units

1; : Walls laid separately Provide joints with not less than the shall be anchored to theu weight supports with the equivalent of
following: 5/8 inch minimum diameter stainless steel bolts or 3/4 inch mini-

a. For load-bearing elements, the e9uivalent of 11/4 inch by mum diameter- corrosion resistant plated steel bolt s
1/4 inch anchors with ends turned up not less than 2 inches and (d) Interior nonload-bearing masonry. Where masonry is
not less than '24 inchesbetween tuined ends, embedded equally dependent upon the structurai framework for lateral support,
into each adjacent wall and spaced not more than 2 feet vertical- such nlasonry shall be anchored with the equivalent of a flexible
ly Where there is notsufficient thickness of masonry to embed 3/16 inch diameter anchor foreach 12 square feet ofwall surface,
such anchors properly, equivalent anchorage shall be provided embedded at least 4 inches into the mason ,ry, and spaced not
by cross-pins or other• means more than 48 inches on center. Wedging may be used to anchor

b:, For nonload-bearing elements, the equivalentof 7I8 inch the top of a masonry partition to its top horizontal-support .;
by 22 U.S.. gage anchors, 8 inches or more in length, embedded (7) Jolrrrnvc Joints commensurate with lateral stability re-
equally into each adjacent wall andspacednot more than 16 in- quirements shall be installed in all exterior masonty to allow for
ches verticall•y, expected growth of clay products and shrinkage of concrete

c. When regularly toothed or blocked, the vertical spacing pr•oduct s
of anchors,required above may be doubled . (a) Vertical jointing. Vertical control,joints shall be provided

2 . Walls laid simultaneously Provide jointssatisfying one at a spacing in compliance with Table 53-3 IEL.
Of the fOllowing: Note: To accomplish the intended purpose, joints should be located at critical

a•. Lap at least 50% of tbe units -at the inter•sectiOn : locations such as (but not limited to) changes in building heights,"changes in fram-
ing systems, columns built into exterior walls, major wall openings and changes in

b. Use details -which are designed topermit differential material s
movement at the intersectionof interior and exterior masonry, (b) Horizontal jointing.. Where supports such as shelf angles
provided such details are consistent with therequirements for or plates are required to car•rytheweight of masonYy abovethe
4ateralstability of the masomy, foundation level [see ss;, ILHR53.322 (2) (a) and 53 .36 (4) (b)] ,

(6) ANCHORAGE (a) General. All masonry dependent upon a pressure-relieving ;joint shall be provided between the struc-
structural elements for continuity .or .lateral support except as tural support and any masom,y which occurs below this ieveL,
specified ins . ILHR 53 .~,63(3) shall be securely anchored thereto The joint width shall be such as to prevent any load being trans-
in such a manner as to resist all forces, especially wind and all mitted from the support to any element directly below . All mor-
lateral forces acting either inward or outward•, tac and rigid materialsshall be kept out of this joint This type of

(b) Load-bearing masonry, 1 . Floor anchorage . a„<All types joint shall be provided at all such supports in a concrete frame
of concrete floor systems which bear continuously on masonry structure where clay masomy is exposed to the weather
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TABLE 53-XII

MAXIMUM SPACING OF EXTERIOR MASONRY CONTROLJO INTS
BETWEEN UNRESTRAINED ENDS? (FEET)

Openings (Percentage of total wall area)

Loading Conditions Type of'Material 0 to 20 More than 2 0

Joint to Joint Joint to Coiner Joint to Joint Joint to Corner

Load-beating . . . . . . , .•. . . . Clay units • . •. , • .• • .• .• . . . •. •

Concrete units • .

140~'

60

70

30

100

40

5 02 0

Nonload-bearing walls • .. . Clay unit s

Concrete units .,

10 0

50 ;

50

25

6 0

30

40

20

tJointing required is a minimum and is not intended to prevent minor cracking . The distances given fox maximum spacing of joints are for a single wallplane . For
composite walls, the maximum spacing of joints shall be governed by the masonry material type used in the exterior wythe

History: Cr Register, July, 1974, No. 223, eff . 1-1-75; am . (5) (b) 3 and (6) ILHR . 53.34, Miscellaneous design-construction
(c) 1, Register, December, 1974, No, 228, eff . 1-1-75; am (3) (c) 2 and (5) (b)
3, Register, Decembet,1976, No 252, eff :1-1-77 ; am. (5)(c) t .b, RegisterJanu- details. (1) SPECIAL USE WALLS (a) Hollow walls. I . In exteT7 -
ai,y; 1980, No :289, eff 2-1-80; am (6)(a), Register, December, 1981, No 312, orhollow walls, suitable flashing shall be installed at the botto m
eff. 1-1-82; t and recr (2) (bm) 6 and (3) (a) 4, cr . (2) (e), Register, December, of the cavityso as to drain any water• outward.
1983, No 336, eff. 1-1-84; am (2) (b), Register, March, 1991, No 423, eff.
4-1-91 2 . Open vertical,joints .or weep holes of 3/8 inch minimum

diameter shall be provided in the facing just above the#lashin g

ILHR 53 .323 Engineered mason ry. ,(1) DEFtNrlioN, at a horizontal spacing not exceeding 3 feet .
Engineered masonr,y means design of plain or reinforced ma- (b) Retaining walls : The tops of exposed retaining wall s
somy based on an engineering analysis•• shall be coped with noncombustible weath eiproof material .

(2) RsQumEMErrrs Calculations or other substantiating (c) Reuse of e.xisting walls• Existing masonry may be used
data to justifya reduction in requirements shall be submitted for, in the alteration or extension of a structure, provided that under ,
all items in conflict with s.• ILHR 53 .322, 53 .33 or, 53 .34.• the new, conditions imposed it meets the requirements of thi s

lvote: It will be ilte praotice of the department to approve designs in confo :- code or, is made so by reasonable repairs••
mancewiththefollowing:(1)clayandshaleunits-"BuildingCodeRequirements Note: See s ILHR51 .02(12)forrequirementsof'patapetwalls
for Engineered Brick Masonry" .• Structural Clay Products Institute (now known as Note: See s . ILHIL 53.11(4) (e) 2 ., for requirements for scuppers or relief open -
Bcick-lnstitute of America), 1750 Old Meadow Road, McLean, Virginia 22101 ings.
(August 1969) ; (2) concrete units-"Specifications for the Design and Construc-
tion of Load-Bearing ConcreteMa'sonty", National Concrete Masonry Associa-

(2) CHANGES IN THICKNESS OR, PLANE , (a) Nonvertical

tion, EO .Box 9185, Rosslyn Station, Arlington, Virginia 22209 (1970) ; (3) cast planes•• Details and techniques for all masonry to be installed i n
stone and architectural precast concrete units-"Design of Precast Concrete Wall a nonvertical plane shall be submitted to the department for ap -
Panels", Title No. 68-46, ACl7ournal, July 1971 (also see s . ILHI2 53.40); (4)
" "

oval.
~Building Code Requirements for Masonry Strnctures , ACI 530/ASCE 5 ; (5)

"Specifications for Masonry Structures", ACI 530,1/ASCE 6 ; and 6 standards of (b) Thickness change requirements . Where hollow walls or
acceptedengineetingpractice,providedproposedmatetialsareinsuccessfuisimi- walls of hollow masonry units change in thickness, a'cout•se o flar use or proven by test to be adequate solid masonr,y, concrete-filled hollow units or a continuou s

(3) LIMrrA'rtoNS Where design by engineering analysis is bearing element shall be interposed between the . thicker and
based upon material of a higher grade or a supexior workman- thinnec sections :
ship than is generally provided in accepted practice, it must b e

"
(c) Increase in thickness, includingcorbels The thicknes sclearlyestablisfied to the satisfaction of the department by test of masomy shall not be increased (in the upward .direction); ex -

or other evidence that such quality exists and will only be cept for corbels as follows :employed under special inspection or field testing•
1 . The maximum horizontal projection of a corbel from theHistory : CrRegister, •July,1974, No .223, eff . 1495

face of the wall from which it projects shall ;not exceed 1/3 the

ILHR 53.33 Construction . (1) COLD WEATHER woRx, thickness of the wall .

Adequate cold weather construction and protection provisions 2. The maximum projection of a masonry unit shall not ex-
ceed 1/2 the height of the unit nor 1/ its bed depthshall be taken to prevent masom,y from being damaged by fieez- 3 •.

ing. , (d) Variation in thickness (chases andrecesses) .. Wall s shall
Note:,Itwill bethepracticeof'thedepactmenttoacceptconformancewith"Rec- not be less than their required thickness between:horizontal lat-

ommended Practices for Cold Weather Masonry Constmction," International Ma- eral supports except where permitted fox chases and recesses a s
sonry Industxy All-Weather Counci1,1970 . (Available from International Masonry fOllows :
Institute, 823 15th Street NW, Washington, D C . 20005 )

(2) LOAD-BSAxuaG MASONRY (a) Themaximum thickness 1•,- Chases or recesses shall not be made in load-bearin g

of a mortar, joint shall be 1/2 inch. walls 8 inches or less in thickness. Pipes, ducts, conduits or. simi-

(b) Except for head joints used for weep holes and ventila-
lar'noncombustible items may be installed in cores of hollow
units ,

tion, solid masonry unitsshall be laid so as to achieve full head 2.: Chases or recesses shall not be closer than 2 feet to anyand bed joints .
pilaster, buttress, cross wall, end wall or other stiffener that pro -

(c) Hollow masomy units shall be laid with full head joints vides lateral support.•
and full bed joints under the full bearing areas of the face shells 3•• The maximum depth of any chase or recess shall not ex -(and under webs where the adjacent cells are to be filled with

ceed 1/3 the thickness of the wall .
grout) .

(3) CLEANING Chemical cleaning agents shall be prevented
4 . The length along the wall of any chase or recess shall not

from harming the metal reinforcement of structural components•• exceed 4 feet .

History : Cr. Registei, .July,1974, No.223, eff1-1-75 ; r (1) andrenum ., Regis- 5• The clear distance between chases and recesses or eac h
ter, December, 1974, No, 228, eff 1-1-75, other shall not be less than 4 times the wall thickness.
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6 . Any chase or recess in conflict with the previous require-
ments shall beconsidered as an opening (see s. ILHR 53 .34 (3)
(a) 4.).

7. No chase oraecess shall reduce the thickness of'material
below the minimum required for fire walls, fire division, fire
partitions or fue protective covering of'structural members .

(e) Protection. . In masomy exposed to the weather, pockets
or. crevices in which water may accumulate shall be avoided or
protected to prevent damage .

(3) BEARING. (a) Weight support of masonry, 1 Generalre-
quirements, The bearing support forall masonry shall be ofnon-
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 11/4 inches, unless at least
2/3the mass of the wythe of masom,y involved is located directly
over the load-carxying membex .,

3 . Shelfangles, See s. ILHR 53,322 (7) (b) .
4 Openings. The masonry above openings shall be ade-

quately suppoxted„ The beaYing length of structural .elements
which support the masonry above the opening shall be not less
than 4 inches:, The bearing stresses at these locations shall not
exceed those allowed in s. ILHR 53 ,322 (1).

(b) Bearing on masonry.,Bearing stresses,in masom,y shall
not exceed those specified in Table 53-IX Flexurai members
shall have beating details that allow rotation at their supports
without causing local>failures .,

1Concentiated load Beams, girders, trusses, joists 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 equivalent of a nominally reinforced 2,500 psi con-
crete beam 8 inches in height.

b ., At least 8 inches in height of masonry composed of' solid
masonry units with all voids and joints completely filled with
mortar ,

o. A metal plate of'sufficient thickness.and size to safely dis-
tribute the load to masonry units . For piers and columns, the
bearing 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 middle third of the member.

d . The bond beam shall bethe equivalent of not less than
8-inch lintel (bond beam) blocks with 2 No . 4 bar's embedded
in 2,500 psi concrete fill. The loads shall bear on the concrete fill „

2. Continuous loads„ Joists, trusses and beams other than
wood [for wood, see s . ILHR 5163 (4)] ; spaced 4 feetor less on
center and 40 feet in span, slabs or other members causing con-
tinuous loads shall be transmitted to masonry with a minimum
beating length of 3 inches upon solid masonry at least 21/2 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 martar joint below the re-
quired beam, solid masom,y or metal plate

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 . l .:) . Fox masonxy of solid units, 2 addi-
tional rows of a continuous tie assembly [as defined in s . ILHR
53,:316 (2)] may be used instead of a concrete beam oi` bond
beam :

5 . Support of wood floor members,, a, Where a wood struc-
tural member is buiied in masom,y for support, it shall be firecut
or a self-releasingdevice shall be used .

b. Where the end of a wood structural member is built into
an exterior wall, a 1/2-inch aix• space shall be provided at the
sides, top and end of such member .

(4) Jo1N'luvG See s, ILHR 53 :322 (7) for jointing .
(5) BOLTS Arm aNCxoxs The allowable shear• on steel bolts

and anchor•s shall not exceed the values given in Table 53-XIII .

TABLE 53-XII I

ALLOWABLE SHEAR ON BOLTS AND ANCHORS

Bolt or Anchor Di- Embedmentt Allowable Shear•
ameter (Inches) (inches) (Pounds )

1/4 4 270

3/g 4 410

1/2 4 550

5/g 4 750

3/4 5 1100

7/g 6 1500

1 7 1850

1-118 8 2250

tBolts and anchors shall be solidly embedded in mortar or grout .
History: Cr, Register, .July, 1974, No 223, eff.1-1-75 ; am. (1) (d), Register,

December, 1974, No. 228, eff 1-1-75; am . (3) (b) (intro) and 1 b, Register, De-
cember; 1977 ; No : 264, eff ;1-1-78; anm (1), Register; Decembet;1981, No, 312,
eff.1-1-82

ILHR 53.35 Tests . (1) GBNExnI,, All masonry materials
shall meet the requirements of s., ILHR 5331 ; and the depart-
ment may require submittal of test data, at any time, to show con-
foxnu ,ty.

(2) SA1v1PLnvG AND z7:sTuvG. The selection and construction
of all test specimens shall conform to standard test procedures
and shall be truly representative of the materials, workmanship
and details to :be normally applied in practice .

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

(4) SPECIAI. TESTS, : (a) Fire tests. See 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 departmentmay require a load test on the,building
or portion of the structure in question .
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TABLE 53-XIV

STANDARD METHODS OF SAMPLING AND_
TESTING

Classification Item ASTM Test Meth-
od Standard

Base Materials Portland Cement . . . . . C 150

Masonry Cement . . r C 91

Hydrated Lime „ . . .. .' C 25, C 50, C 110

Gypsum . . . . . . .. . . C 471, C 472

Mortar Aggregate •; .. . : •• • , . . . C 144

Mortaz , ., •. , . •, .. .; • . • C 270a

Masonry Units Clay and Shale . . . . .. C 67, C 112

Concrete '. . . . . . . •. C 140

Natural, Stone , . . . . : C 97, C 99 ,
C170;C666

Cast Stone . ., . . . . C42, C 97
Ai`ch . Precast Con- C 39, C 42, C 97,
crete C 457

Gypsum . .. . . .. . . . . .. C 473

Assemblies E 72, E 149,
E 447

aMortar in the field, tested in alaboratory, shall test at least 85% of the minimum
compressivestrength required, and the field mortar will serve as the final basis
for mortar appr•oval. When mortar is not proportioned according to limitations
of Table 53-VII, mortar, shall be periodically tested by an impartial testing labo-
ratoryResults 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 4-1-9 1

ILHR 53.36 Veneer, furring and trim. (1) GENFRA1,
Veneer; furring and trim as used in this section refers to a facing
of weather-resistant noncombustible materials securely at-
tached to a backing, but not so bonded as to exert common action
under load

(a), Veneer• shall not be considered as part of the masomy
when computing strength or required thickness •

(b) Veneer shall not be assumed as supporting any load other
than its own weight

. (2)MATSxra,LREQuIRSMENTS." (a) General. See s•. ILHR
53.31 for typical requirements of common masonr,ymaterials.

(b) Tile and terra-cotta. Such units shall be frost-proof and
not more than 288 square inches in are a

(3) TalclcNESS . No materials usedf'or veneer shall have a
thickness less than the values listed in Table 53-XV..

(4) BEARING AND sACluvc suPPORTS (a) Bearing and back-
ing supports shall be weather-resistant andshall-provide suffi-
cient strength and stability to adequately support the veneer.

(b) Masonry veneer 15/8 inches or greater in thicknessshall
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) ATTAC1alENr.. (a) General., All veneers, supports and at-
tachments shall be capable of resisting a horizontal force equal
to the wind loads specified in s . ILHR 5312 . Attachment shall
be accomplished by mechanical methods or adhesion .

(b) Attachment by mechanical methods., All anchors shall be
corrosion-resistant

92

1 . Veneer of' conventional size masomy units (one square
foot or less) . Suchveneer shall be securely attached to its back-
ing b~ anchors the equivalent of' 22 U . S ., gage corrugated sheet
,steel /g inch wide with at least one such tie located in every 2
square feet of wall .

2 : Veneer of laz•ge size masomy units (greater than one
square foot) . Such veneer shall be securely attached with an-
chors the equivalent of notiess than 1/4 inch diameter bolts in ac-
cordance with either of the following :

a . Each unit individually anchored to the supporting fiame-
work with at least 3 anchors ;

b . Individual units doweled to each other at all horizontal
;joints and anchored to thebacking at all horizontal and vertical
joints so that one anchor is piovided for every 6 square feet of
wall surface .

3. Veneer ofmetal. Exterior• metal veneer shall be securely
attached to its backing or supporting framework with the equiva-
lent of wire of at least No, 9 steel wire gage spaced not more than
24 inches apart both horizontally and verticall,y• Wider spacing
where"proved adequate may be used when units exceed 4 square
feet~i•1 area, provided there are at least 4 proper attachments per
unit..

(c) Attachment by adhesion . Veneer one inch or less in thick-
ness may be cemented to a masonry or concrete wall or to exteri-
or portland cement plaster on high rib galvanized metal lath with
an adhesive; provided that thebond issufficient 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 Minimum Actual
Thickness (Inches)

Clay Brick or Tile ., , •. .. „ , •• ., •, . •. 1-5/8

Concxete Masonry Units 1-5/8

Natural Stone . . . . . . . . . . . . . . . 1-5/g

Cast Stone .̀ . . . . . : . . .` . . : : . . 1-1/2

Architectural Precast Concrete . . 5/8

Marble Slabs 7/$

Slate . . . . ,. ;. . . . . . ,
:
. . . . . . . : ,. . 7/$

Architectuxal;Terra-cotta , . 1

Ceramic Veneer-Mechanical

Anchorage •,, 1

Ceramic Veneer-Adhesion

Anchorage •: "; 3/16

Asbestos Cement Boards . . . .. . , 1/8

Aluminum Clapboard Siding , . .024

Metal-Corrosion Resistant •• •. . •. •,0149

Stucco and Exterior Plaster ., ., .. . 3/4

(6) JouvTING. 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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(Z) GROuNDING Metal veneers fastened to supporting ele-
ments which are not a part of the grounded metal framing of a
building shall be effectively grounded„

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

Subchapter IV-
Concrete

ILHR 53.40 Concrete requirements . The design and
construction of structures in concrete of cast in-place or precast
construction shall conform to ACI 318 or ACI 318 1 ..

History: Cr: Register ; July,1974, No. 223, eff1-1 .-75;,am. Register; December,
1981, No. 312, eff, 1-1-82; ;r~~ and recr . Register, March, 1991, No.; 423, eff,.
4-1-91 ; am Register, January, 1994; No 457, eff 2-1-94

ILHR :53.41 Gypsum concrete requirements .
(1) GENERsL The designand construction of gypsum concrete
shall be in accordance with ASTM C-317 or C-956 .

(2) -LllvurATioNs Gypsum concrete shall not be used where
exposed directly to weather• or where subject to wetting, . Gyp-
sum concrete shallbe protected from freezing or, coming in con-
tact with moisture duiing shipment, storage, erection or pouring, .

History: Cr. Register, July,1974, No . 223, eff'.1-1-75 ; r and recr . (1), Register;
March,1991, No ;: 423, eff: 4-1-91:

Subchapter V-
Metals

ILHR 53 .50 Structural steel requirements . The de-
sign, fabrication and erection of'structuial steel for• buildings a .nd
structures shall conform to : AISC, "Specif'ication for Design,
Fabrication and Erection of Structural Stee1 for Buildings," and
the provisions of the accorlipanying commentary forthis speci-
-fication, with the following modifications :

(1) FABRICATOR SPLICES Any shop or field connection o r

splice not specifically shown on the .designer's drawings shall
have been previously approved by thedesigner and a record
shall be kept of this approval., This record shall be submitted to
the department when requested, .

(2) LATERAL BRACING MEMBERS, (a) Individual bracing
members providing lateral restraint to columns or to compxes-
sion flanges of beams and girdeis or to compression chords of
trusses shall be proportioned to resist at least 2% of the compies-
sion fotce in the "element braced unless a suitable anal,ysis is
made to determine theappropiiate strength and stiffness of'the
bracing member

(b) An analysis shall be conducted when bracing forces larg-
er than 2% of the compression force are, encountered in lateral
bracing members, such as angles, channels and zee sections:

Note: Thesebracingforcesmaybeencounteredasaresultofthelackofsymme-
fry of the lateralbiacing member 5

(3) CERIIFICAITON AND IDENTIFICATION (a) Certifdcation.

All structural steel shall have a mill report or a test report made
in accoxdance withASTM A-6 from the steel supplier ; the re-
ports shall include the information on the minimum yield
strength and chemistr,y 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 steelfor the specific project

(b) Markingofsteel Steelusedformaincomponentsincom-
pleted members or assemblies shall be marked. This marking
shall be accomplished by colorcoding or other means of identi-
fication as to its type or grade prior to shipment from the mi1L .
The marking shall be continued through the fabiicator's plant to
theconstruction site Steel which conforms to ASTM A-36=des-
ignation may be fabricated without marking .

Note: The type and grading may.be indicated by the ASTM specification desig-
nation or a designation correlated to the information included on the certified mill

. '. : . . .. ,. .. , . . . ... . . .or test report

(c) Acceptable steel types. Steel of structural quality shall
conforni to the standards specified in section 1 .4 :1 .1 of the AISC

"Specification for the Design, Fabrication and erection of Struc-
tural Steel for Buildings" Steel types not listed 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 depaxtment „

History : Cr : Register, July, 1974, No: 223, eff. 1-1-75; am . (2), Register, De-
cember, 1983, No . 336, eff.. 1-1-84 ; am. (intro.) and (3), Register, March, 1991,
No. 423, eff, 4-1-9 1

ILHR 53.51 Cold formed steel requirements . The
design of' cold-f'ormed steel for buildings and structures shall
conform to the AISI"Specification for the Design of' Cold-
Formed Steel Structural Members," and the provisions of the ac-
companying commentary for this specification, with the follow-
ing modifications :

(1)' FASRICarox sPLICES . See s ILHR 53 .50 (1).
(2) LATERAL BRACIN G MEMBERS See s ILHR 53„50(2) .

(3) CERTIFICATION See s . ILHR 53 .50 (3) (a),,
History: Cr. Register, July, 1974, No :223; eff 1-1-75 ; am. (intro ) Register,

March, 1991 ; No 423, eff 4-1-9L .

ILHR 53:52 Steel . joist requirements . . The design,
fabrication and erection of steel•joists shallconfoim to the "Stan-
dard Specif'ications, Load Tables, and Weight Tables for Steel
Joists and Joist Girders"adopted by the SJ1 .

History: Cr:: Register ; July,1974, No 223, eff1 1-75; am . Register ; Januaazy,
1980, No..289, eff. 2-1-80 ; am ;Register, March, 1991, No. 423, eff. 4-1-91 .,

JLHR 53.53 Structural weldingof steel . The;requiie-
ments of this section shall apply to all welds on or between mate-
rials within the scope of ss ., ILHR 53 .50, 53 .51 and 53 .,52.

(1) BASE METALS Steels to bewelded undeI this code are
listed in AWS D 1 .1, sections 8,2 and 10,.2 or• AWS D"1,3 ., sec-
tion1 .2..1 .,

(2) FILLER MET.aLS . FilleT metal requirements that are ac-

ceptable under this code are listed in AWS D 1 :1 section4.1 or
AWS D 1 .3 .,section 5 .

(3), WELDING rROCESSES(a) Manualshielded metal arc,
submerged arc, gas metal arc and flux cored aic 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 procedure qualification
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 specificatior2, All
welding procedures shall be prepared as a written-procedure
specification:;This written procedute`specification shall be pre-
pared by the manufactuier; fabricatoi or contractovand shall be
made available to the department ox its designated testing agent
ipior :to commencing a weld test

,(b) Procedure qualification;, All joint welding procedures
shall be previously qualified by tests as prescribed in AWS D 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
a designated testing agent shall be submitted by the agent toffie
depait3nent for approval

(5) DESIGN OF WELDED CONNECTIONS ANDJOINTS . The details
of all joints shall comply with the requirements of' AWS D 1 ..1,
section 2 andsection 10, parts C and D or AWS D 1,1, section
3 . Alljoint forms, except those specified in AWSD 1 .1, section
2 and section 10, parts C andD, shall not be used unless qualified
to the satisfaction of:the department

(a) Stud welding . Stud welding shall be done by a procedure
qualified in accordance with the requirements of AWS D 1 .1,
section 41 part F.
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(6) OPERATOR QuALIFICATIONS, . Except as provided in (b), all
structural welding work shall be performed by persons regis-
tered by the departlnent, .

Note : The rules pertaining to the regisnation of'stcuctural welders are specified
in s. Comm 5 34 .

(b) A person who holds a valid credential as a certified weld-
er that was issued by the department prior to the effective date
of these rules may continue to perform structural welding until
the expiration of his or her current certification,.

(8) WELD mENZTFICATION Each structurally significant
member shall have its welding identified by a distinguishing
mark stamped on the member by the registered welder• or- weld-
ers involved.

(9) CRIIERION OF FINAL ACCEPTANCE . All structural welding
is subject to examination by approved inspectors and such in-
spection shall be the final criterion for conformance and accept-
abilityfor, 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), Register ; Janu-
ary, 1980, No. 289, eff. 2-1-80; Cr,, (7) (c), Register; Januaazy; 1985, No; 349, ef

f2-1-85; 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; correction in (7) (intto ) made under
s:1393 (2m) (b) 5., Stats, Register, January, 1994, No .; 457 ; r :and recr. (6), r. (7),
(10); am. (8), Register, October;1996, No. 490, eff.11-1-96.:

ILHR 53 .54 Aluminum framing requirements. The
design; fabrication and erection of aluminum structural framing
members shall conform to "Specifications for Aluminum Struc-
tures", published .by The Aluminum Association. .

History: Cr, Register, July, 1974, No, 223, eff,1-1-75 ; am:. Register, March,
1991, No. 423, eff: 4-1-9 1

ILHR 53 .55 Stainless steel requirements . The de-
sign, fabrication and erection of light gage stainless steel fiam-
ing members shall conform to AISI, "Stainless Steel Cold-
Formed Structural Design Manual ." .

History: Cr Register, July, 1974, No . 223, eff. 1-1 75; am . Register, January,
1980,No : 289, eff. 2-1-80; am.. Register; Mach, 1991,No : 423, eff 4-1-91 :

1LHR 53.56 Steel cable requirements . The design,

fabrication and erection of` steel cables for buildings shall con-
form to' AISI"Manual for Structural Applications of Steel
Cables for Buildings:'

History : Cr Register;January,1980,No:289,eff..2-1-80;am ;.Register,March,
1991, No., 423, eff . 4-1-91 .

Subchapter VI-
Wood and Wood FiberProducts

ILHR 53 .60 General. (1) SCOPE. The requirements of
ss. ILHR 53 .60 to 53.63, inclusive, shall apply to the materials,
design, and construction procedures used in all wood and wood
fiber products,consttuction work under this code „

(2) DEFINITTON Wood and wood fiber products include
those structural elements derived from-solid wood, structur•al
glued-laminated timber; plywood, fiberboard, hardboard and
other wood-fiber-based material s

History: Cr : Register, July 1974; No 223, eff1-1-75

ILHR 53 .61. Materials and design of structural ele-
ments . (1) SAwN LuivlaBR The material characteristics and the
design provisions of load-bearing structural sawn lumber shall
be .in accordance with the following adopted standard and listed
exceptions •

(a): "National Design Specification for Wood Construc-
tion"and its supplement.

1„ Exceptions : a. Section 4 1 ..7: The provisions of this sec-
tion shall also apply to reused lumber. Reused lumber shall be
considered tohave 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

94

species and grades not listed in the supplement to the NDS shall
be identified by the grademaxk of, or certificate of inspection is-
sued by, a lumber grading or inspection bureau or agency recog-
nized as being competent ,

c. Section 2 .2.5 ..3 The cumulative effects of short-time
loads, such as wind, shall be considered in determining duration
of load . For wind load, a duration of load factor no greater than
1 .,6 may beused .

(2) STRUCTURAL GLUED-LAMINATED TIlVIBER, Structural
glued-laminated timber is an engineered, stress Y'ated 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-
matel,y parallel longitudinally, The following standards are
adopted as part of this building code for the design and produc-
tion of structural glued-laminated timber, except that the modi-
fication of design stresses for duration of load shall be, as speci-
fied in sub . (1) (a)I :c .

(a) AITC 117, "Standar'd Specifications for Structur'al
Glued-Laminated Timber of Softwood Species, "

(b) AITC 119, "Standard Specifications for Hardwood
Glued-Laminated Timber"

(3) RouND POLES. Allowable unit stresses for nongr'aded
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 . No obviously unsound load-
bearing poles are to be used . Higher allowable stresses will be
permitted for round poles graded in accoxdance with a recog-
nized standard„

Note : ASTM designation D 3200-73 "Standard Specification and Methods for
Establishing Recommended Design Stresses for Round Timber 'Construction
Poles"is acceptable for graded round poles ., ANSI Standard 05 .1 may be used for
poles subject to transverseioads only

. (4) Pa,irrG. See s.1LHR 53 .,24.

(5) PLYwooD (a) The quality and design of all plywood
used in construction of all buildings and structures shall conform
to the minimum standards under this section . All plywood when
used structurally, including among others, use for siding, roof'
and ,wall sheathing, subflooxing, diaphragms, and built-up
members, shall conform to the performance standaids. for its
type in U .S . Product Standard PS 1 f'or softwood plywood/
construction and industrial Each panel or lnembeY shall be iden-
tified, for grade and glue p e ty by the trademarks of an approved
testing and grading agency. In addition, all plywood when per-
manently exposed in outdoor applications shall be of exterior
type.

Note :' It will be the policyof the department to approve designs in conformance
..with the following: (1) "PlywoodDesign Specification" including StitpplementNo .
1"Design of Plywood Curved Panels" ; Supplement No 2"Design of Plywood
Beams"; Supplement No . 3, `Design of Flat Plywood Stressed-Sldii Panels" ; and
Supplement No . 4"Design of Flat Plywood Sandwich Panels"; (2) "Plywood Dia-
phragm Construction"; (3) Laboratory Report 121, "Plywood Folded Plate Design
and Details" ; (4) Laboratory Report 93, "Load-Bearing Plywood Sandwich Pan-
eLs" ; and (5) "Fabiication Specifications Plywood-Lumber Components : CP-8,
BB-8, SS-8, SP-61, FF-62, PW-61" (abov,e publications available from the
American Plywood Association, 1119 A Street, Tacoma, Washington 98401) ; (6)
Design Guide HP-SG=71, "Stiuctmal Design Guide for Hardwood Plywood"
(available from the Hardwood Plywood Manufacturers Association, 2310 South
WalterReed Drive, Arlington, Virginia 22206)

(b) No part of an,y of'the above referenced .standaxds shall su-
persede thegenerallive load requirements of s ., ILHR 53 :11 .

(7) SOLID WOOD FLOOR AND'ROOF SHEAT'HING : Minimum
thickness of nonstressratedlumber used for=floo r, and roof'
sheathing shall be inaccordance with Table 53-XVI .

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

ILHR 53.63

MIN IMUM NET THICKNESS OF LUMBER PLACED (INCHES)

Peipendicular• to Support Diagonal to Support

Use Span (Inches) SurfacedDryt Surfaced Unseasoned Surfaced Dry Surfaced Unseasoned

Floors , .. •. . . . .. .. .. . . .. .. . 24

1 6

Roof's . . . . . . . . 24

3/4

5/8

5/8,

25/32

11/1 6

11/16

3/4

5/8

3/4

25/32

11/1 6

25/3 2

tMaximum 19% moisture content,

TABLE 53-XVII

NIDWMUIVI BOARD GRADES t

Grading Agency Solid Floor or RoofSheathing Spaced Roof Sheathing

West Coast Lumber Inspection Bureau , , . . . . . . , :: , . . . . :: . Utility Stan dard .

Western Wood Products Association •. . . „ . .. .. . .. . . . . . . . . . .. . . 4 Common or Utility 3 Common or Standar d

Southern Pine Inspection Bureau •, . •. .. ••

Redwood Inspection Service , •. •, • •, •, •, •. .

National Lumber Grades Authority . . . , , . .•• , . . •, ., •. , •. • . ., ,,

Northern Hardwood and Pine Manufacturers Association

Nor theastern Lumber Manufacturers Association •• ., •, , • . .. ., . . :.

tThe above grades are taken from grading rules approved by the American Lumb c

(8) `TuvIBER'FASTENERS 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 identifiable with regard to
their gauge and manufacturer,

(9) WOOD FOUNDATIONS AND WALLS BELOW GRADE . (a) De-
sign• . 1•. The design of' wood foundations and walls below grade
shall be in accordance with the following adopted standard and
subd. 2: "All-Weather Wood Foundation System, Basic Re-
quirements," Technical Report No. 7•.

2, Exceptions: a . Section 33 .1 . Fasteners for use in preser-
vative treated wood shall meet the requiiements of this article .,
Fasteners of silicon bronze or copper or stainless steel types 304
or 316, as defined by the American lion and Steel Institute clas-
sification, shall be permitted in preservative treated wood above
or below grade. Fasteners or fastener materials not otherwise
permitted underxhis .atticle 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, All lumber 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: See s 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), Register, April, 1975, No . 232,
eff. 5-1-75 ; am . (1) (a), (3) and (8) (intro), cr . (9), Register, December, 1978, No .
276, eff.. 1-1-79; reprinted to correct printing error in (8), Register, April, 1980,
No. 292 ; am, (2), Register, Decembei ;1981, No. 312, eff .1-1-82; am, (9) (a) (in-
tro .), renum (9) (a) 1 a to be (9) (a) 2, r. (9) (a) I b ; Register, December, 1983,
No.336, eff, 1-1-84; am (1) (a) (mtro),1 . b., (2) (a) and (b), (3),(5) (a), (8) (intro .),
(9) (a) L and (b) 1 ., r: and recr. (1) (a) 1" c.,i . (6), Register, March, 1991, No .. 423,
eff.. 4-1-91 ; am, (1) (a) 1 .. o, Register, January, 1994, No. 457, eff 2-1-94.

ILHR 53.62 Special systems. (1) WooD 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 :

No., 3 No. 2

Merchantable Construction, common

4 Common or Utility 3 Common or Standar

d 4 Common 3 Common

4 Common 3 Common

r Standazds Committee.

a .• Section 302 .2., Moment coefficients used in the design
of top chord members shall be based on the assumption of'no fix-
ity at member ends or joints due to plate connectors . Moment
and buckling factor•s as indicated in section 3•,2 of'TPI-85 are ac-
ceptable .

b. Metal plate connectors shall be identifiable as stated in
s . ILHR 53 .61 (8) (a)••

c•, The modification of' design stresses for, duration of load
shall be as specified in s .ILHR 5.3 .61 (1) (a) 1 c

(b) For trusses with nail-glued plywood gusset plates,cal-
culations and design reference source shall be submitted to the
depaYtment.

(c) Mechanically 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; ci: (1) (a)1 c .;Register,
December, 1974, No. 228, eff.1-1-75; am.. (1) (c), Register;December,1978, No
276, eff. 1-1-79 ; am (1), Register, February, 1979, No 278, eff . 3-1-79 ; am
(1)(a)1a.., Register, January, 1980, No. 289, eff;2-1-80; r. andrecr. (1) (a) (intro J,
am .. (1) (a) 1, a. and (c), Register, Maich, 1991, No ., 423, eff . 4-1-91.

ILHR 53 .63 Minimum construction requirements .
Therequuements of this section shall apply to all wood framing,

Note: Recognized wood framing and construction details indicated in"Woo d
Construction Data No. 1 and No. 5" of the National Forest Products Association,
Technical Services Division (1619Massachusetts Ave . NW, Washington, D .C
20036) is recommended as good design and construction practic e

(1) FiRE sTOrs Fire stops shall be provided at all intersec-
tions of interior and exterior walls 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 fulldepth of the,joist.

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

(c) All concealed spaces between stair stringers at the top and
bottom of the stau• run shall be fuestopped .

(d) All wood fire stops as required in this section shall be
lumber not less than 2 inches in nominal thickness, or 3/4 inch
thick plywood with,joints backed, and not less in width than th e
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enclosed space within the partition except as provided for chim-
neys. Fire stops may also be of I/2 inch gypsum board, fiberglass
or other, noncombustible mateiials, securely fastened in place .

(2) DRAF'rSTOPPIrIG (a) Where a ceiling is suspended below
solid woodfloor joists, or either suspended or attached directly
tothe bottom of open web floor trusses, the space between the
ceiling and the floor above shall be divided bydraftstopping into
areas, whichever• is the least, as follows :

1 .. At rental tenant separation walls, if the walls do not ex-
tend above to the floor sheathing ;

2., At living unit separation walls ; if the walls do not extend

above to the floor sheathing; or•

3 . Into areas not exceeding 1,000 square feet ..
(b) Draftstopping as required inthis subsection shall be at

least 1/2 inch gypsum board, 3/8 inch plywood or other equiva-
lent materials which are adequately supported.

(S) WOOD FRAMING INTO FIRE-RATED MASONRY WALLS See

s . ILHR 51 .045 (1) (m) .
(4) FIRF-CUrIUVG, 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 . ILHR 5334 (3) (b) 5 .b .

TABLE 53-XVIII

MAXIMUM SPAC ING AND HEIGHT OF STUDS

Spacing ( Inches )

Size Grade Referring to Fb and Fc Height (Feet) Exterior or• Load-Bearing Interiox- & Nonload-Bearing

2 by 4 or larger . . •• ., Utility 8 16 24

2 by 3 . . . •• . . •, •, ,. . ., . Standard and better . •, •• . .. .• •. 8 16 1 6

2 by 4-3 by 4 . , . • , , Standard and better . . •. • , . • , . 12 16 24

2 by 6 or larger . . . . . Stan dard and better . 18 24 24

TABLE 53-XIX

MINIMLTM RECONEVIENDED NAIL IN G SCHEDULE

Connection Nailing (using common nails )

Joist to sill or girder, toe nail , .. . . . . . . . . . , . . , . . . . . . . . . ., . , . . . . : ; . . . . . 3-8d

Bridging to,joist, toe nail each end . . . . . . . . : . . .. : . . . . . . . . . . . . . . . . . 2-8d

Ledger strip . . . . . . . . . . . .. , . . . . ,. . . . . , .. . . . . . . . . . . . . . . . . . . . 3-16d at each joist

1Gx 6G subfloor m less to each,joist, face nail . . . . . . . . . . . . . .. . , . , ., . . . 2-8d

Over 1 G x 6G subfloox to each •joist, face nail . ., . . . . . •. ,. . ':. . , . . . , . .` .. . •• 3-8d

2G subfloor to joist or girder, blind and face nail . . . . . . • .. ,. .. . • . . , . •• • .: . , • , . •, •• „ 2-16d

Sole plate to;joist or blocking, face nail . . . . . . .. . . . , , • , . • • . .. .. •• 16d at 16" oc

Top plate to stud, end nail .: .' •• ., 2-16d

Stud to sole plate, toe nail .• • . .. . 4-8d

Doubled studs, face nail , • . .; .• •. . . , . , •. , , •• . ., • . : , • •• , .• ,. •• •• . .• 16d at 24" o c

Doubledtop plates, face nail . . • „ • •. . .. ~ • . ' .• .. •. • . • ~. : •. . , . .. •. . . : . . 16d at 16" o c

Top. plates, laps and intersections, face nail . .• .. ', 2-16 d

Continuous header, two pieces ., ; 16d at 16" oc along each edge

Ceiling .joists to plate, toe nail . • •• ~ •• . • . .. . •• . .. . •• „ 3-8d

Continuous header, to stud, toe nail .•• . . . . . 4-8d

Ceiling .joists, laps over, partitions, face nail :`, . . .'., • 3=16d

Ceiling joists to parallel rafters, face nail . . . . . . . . . . . . . . .. 3-16d
Rafter to plate, toe nail 3-8d

One-inch brace to each stud and plate, face nail 2-8d

1G x 8G sheathing or less to each bearing, face nail ,• :. ••' •. 2-8d

Over• 1G x 8G sheathing to each beaYing, face nail : :,,, . . . . ., 3-8d

Built-up corner studs . . : . . . . : . . . . . . : . : . : •: . . . . . ; , . . . . .. , . ., , . . . . . . , 16d at24" .oc

Built=up girders and beams . . . . . . . . : . . . . . . . . . . . . : : . . . . . . . . . . . . . : . . . . . . . 20d at 32" oc along each edge

~
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~

(5) BEARING (a) Joists and trusses . The ends of each joist
or truss shall have not less than 11/2-inch length of bearing on
wood or metal nor less than 3-inch length on hollow or solid ma-
sonry units•.

(b) Beams and girder•s„ The ends of beams or girders sup-
poxted on masonty or concrete shall have not less than 4-inch
length of beaxing .• See also s•, ILHR 53 .34 (3).

(6) NOTCHING AND DRILLING . No notching of outer fibers of
stxuctural members is permitted unless substantiated by design
calculations•. Circulax• holes bored in joists and studs that are
within the middle one-thud of the depth of joist or studs are per-
mitted without design calculations.

(7) DECAY PREVENITON. Where wood is used in parts of a
building exposed to moisture that causes the moisture content of
wood 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 certificate of inspection of an approved inspection
agency which maintains continued supervision, testing and in-
spection over the quality of the product in accordance with the
adopted standards of the American Wood Preservers Buxeau.•

(a) All wood columns, posts 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 suxface unless treated with presexvative .

(b) The ends of wood stxuctural members built into extexior,
masonx,y walls or into concrete shall be treated with preservative
or a moisture-proof baxxier shall be installed on the beaxing sur-
face• .

Note: In areas subject to termite attack, refer to "Design of Wood Structures for
Permanence" (published by the National Forest Products Association, 1619 Mas-
sachusetts Ave., NW, Washington, D .C. 20036) as suggested by National Design
Specifications, Appendix F, section B2 .

(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.10.

(9) ANCHORAGE, Anchorage shall be in accordance with s„
ILHR 53 .12 (2)••

(10) CROSS BR1DGirrG„ Cross bridging shall be furnished in
accordance with section 4, .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) SoL1D BLOCxEVG. 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) Jols'r SuPPOR'T, Floor or roof joists shall not be toe
nailed into the side of beams and girders fox• support. Such joists
shall be supported by joist hangers, ledgers or metal plate con-
nectors of adequate structural capacity ..

(13) STt1D wALLS . Unless evidence is provided to indicate
otherwise, the maximum spacing and height of studs shall be in
accordance with Table 53-XVIII,• Notching and drilling of'studs
shall conform to sub . (5) . Where load-beaxing 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) 1V$NIIvIUM 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, Decembe:,1976, No, 252, eff, 1-1-77; am. (7) and (9), Register, March, 1979,
No . 278, eff, 3-1=79 ; am . (1) and (6) (intro.), Register, December, 1981, No, 312,
eff . 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), ci, . (2), Register, March,
1991, 423, eff. 4-1-91 ; am .(1) (d), Register, January,1994, No . 457, eff, 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 5121 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., Registei, De-

cembex, 1981, No. 312, eff, 1-1-82; am . Register, March, 1991, No. 423, eff.
4-1-91 .
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