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SECTION Il
SPECIAL INSTALLATION REQUIREMENTS

CHAPTER 7
WOOD JOISTS - DEFLECTION FACTOR

Wood Joists include joists, | joists and dimensional sawn lumber

With current construction specifications, NWFA, in conjunction with the American
Plywood Associution, have determined the following underluyment requirement bused
on spucing of supports.

3/4"CDX Plywood und 23/32”OSB cun be used singly up to 19.2”0.c.spucing. 7/8”"CDX
Plywood or OSB cun be used singly up to 24" o.c. spucing. Here dre the APA recom-
mMendutions with which NWFA concurs. Refer to Table 1.

With 3/4"CDX Plywood or 23/32”OSB,if the truss system is more than 19.2°0.c.,you must
overlay with 1/2”"CDX Plywood cross directed or brace between joists with 2X4 or wider
bourds every 24,

With 5/8” CDX Plywood underlayment, if the truss system is more than 16”o.c., you must

overlay with 1/2”"CDX Plywood cross-directed or brace between joists with 2X4 or wider
bourds every 16”.

TABLE 1 Subfloors und Spucing of Floor Framing for Hardwood Flooring

Minimum Thickness Code Plus Muximum Spucing
5/8" Plywood 16" o.c.

3/4" Plywood 19.2" o.c.

23/32” OSB 19.2" o.c.

7/8” Plywood 24" o.c.
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Chapter 7, Wood Joist - Deflection Factor

DEFLECTION IN RESIDENTIAL FLOORS

For lony-spun residentidl floors frumed with sawn joists, wood I-joists or trusses u simple
deflection design rule of thumb is proposed that in most cuses should yield a floor with
satisfactory performance from a vibration standpoint. The proposed rule of thumib ! lim-
its deflection under live loaud to L/360 for members spunhing up to 15 feet and to L/480
for members spunning 15 to 30 feet. Both eyuutions equal u deflection of upproxi-
mately 1/2-inch.

The reference on the subject of residential floor vibration is “Minimum Property
Standards for One und Two Living Units” which defines the minimum construction stan-
dards that must be met in order to yudlify for u FHA mortguyge.

Design deflection of structural members when subjected to totdl loads of live louds
specified herein plus uctuul deud louds shall not exceed the followiny:

Floor joists, beums und ygirders, und ridge beums supporting roof joists, L/360 of the cleur
spun of the member up to 15 feet. Over 15 feet, deflection shudll hot exceed 1/2 inch.

(llustration courtesy
of NOFMA)

figure 1-1

""A Proposed Rule of Thumb for Controlling Annoying Vibrations in Residential Floors” by
Frank E. Woeste, Ph.D., PE., Virginia Tech.
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SECTION Il
SPECIAL INSTALLATION REQUIREMENTS

CHAPTER 8
RADIANT HEAT INSTALLATIONS

With radiant heat, the hedt source is directly benedth the flooring, so the flooring may
dry out faster than a similar floor in a home with a conventional hedting system. Wood
flooring cun be instulled over radiunt heut us lony us you understund radiunt heut aund
how it cun impuct wood flooring, what precautions to tuke, und what type of wood
flooring to use.

Types of wood flooring that dre best suited for radiunt hedat subfloor are products that
possesses improved dimensional stability such as:

Engineered Wood Flooring - is more dimensionually stable than solid wood flooring.

Certdin Species ure known for their inherent dimensional stubility such aus Americun
cherry, Americun wualnut, teak and others. Other species such us muple und
Bruziliun cherry dare less stuble.

Quurtersawn dnd Rift Sauwn Wood Flooring - is more dimensionailly stable in width
than plain sawn wood flooring.

Narrow bodrds aure more dimensiondlly stuble than wider bourds. Solid plank
wood flooring 4 inches und wider is not recomMmended over radiunt heut,

GENERAL RADIANT HEAT INSTALLATION GUIDELINES

To minimize the effect thut rupid chunges in temperuture will have on the moisture
content of the wood floor, it is recommended that an outside thermostat be installed. If
onhe is hot present,sugyest to your customer that this should be considered. Unlike con-
ventionul hedting systems whereby when it becomes cold,the hedt is switched on, the
radiant systems work most effectively and with less traumad to the wood floor if the hedt-
iNng process is graduul, bused on smuall increment-increuses in relution to the outside
temperdature.

Subfloors should have proper moisture tests uccording to Moisture Test Procedure in
Section V,AA und AB. Refer to Section V, AD und AE.
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Chapter 8, Radiant Heat Installation

The essential requirement in proper upplications of wood flooring over radiunt heuted
systems is to avoid penetration of the hedting element. Rudiunt heuted subfloor sys-
fems cun be concrete, wood or g combination of both. The type of subfloor us
described in the previous chupters determines subfloor prepardation.
If the subfloor is concrete und it has cured, furn the heut on, regardless of seuson, und
leave it on for ut leust 5-6 duys before instullation of the wood flooring to drive out resid-
udl moisture.Some installation systems, particularly glue down applications, require the
hedut to be reduced or even turned off before installution of the flooring beyins.
With wdater hedted radiant systems a pressure test must be performed by a gudlified
plumber or the system installer prior to beyinning the installation of the wood flooring.
The following installation and subfloors systems cun be used successfully over radiant
hedt:

1. Glue down, enyineered or solid purquet

2. Direct nuiil, solid wood or engineered wood flooring to wood subfloor

3.50lid T & G floor direct ndil to sleepers

4. Single layer of plywood on sleepers

5. Double plywood flouting subfloor

6. Floating engineered

7.Loose lay single layer of cdx plywood cut in 16”planks stagyered,with 1/8” gup

between ldid perpendicular to wood direction.

NOTE: Follow munufacturers’ printed installation instructions.
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Chapter 8, Radiant Heat Installation

GLUE DOWN ENGINEERED OR SOLID FARQUET

<¢.:&'hﬁ pe (rEr.;ineere:é flooring

O O radiant siab O O

Install over approved subfloor - refer to Section |, Engineered Floor or Section Il, Solid
Parqguet Floor.

Cun be ylued direct to upproved subfloor. Always check for subfloor moisture. See
Appendix AA.

The hedting system has to be turned off before installation.,

Use udhesive upproved by the manufacturer.

Maximum surfuce temperature - 85 deyrees F (29.44 deyrees C).
Expect some heuting seuson shrinkage.

NOTE: Follow munufacturers’ printed installation instructions.
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Chapter 8, Radiant Heat Installation

DIRECT NAIL, SOLID WOOD OR ENGINEEREDTO WOOD SUBFLOOR

Must have an NWFA approved subfloor for wood flooring. (Refer to Section I,
CHAPTER 4-6.

Always check for subfloor moisture.See Appendix AB.
Solid wood must be properly acclimated to hormal living conditions.

Be sure nuils ure not so lony us to penetrute heutiny elements.

Hardwood Flooring

Subfloor

Tubinyg
Stupler

Floor Joists

Insulution us recommended by
radiunt heut installer

All other installation procedures dre the sume us outlined in Section I, Chapter 4-6.
Maximum surface temperature - 85 degrees F (29.44 deyrees C).

Expect some heuting seuson shrinkuge.
Hurdwood Flooring

Subfloor

Sleepers

Tubiny

Existing Subfloor

Insulation us

recommended by NOTE: Follow
fO?i;TlnT heut maunufucturers’

INs er. printed installation
Floor Joists instructions.
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Chapter 8, Radiant Heat Installation

SOLID T & G FLOOR DIRECTTO SLEEPER

_ 2xd deapear Blind-nail fooring
Vapor barrier / 2 /4in. Solid wood floering o yeaperb
(o
- o . T TR
[ -:_"s'bg_-l::'a.-.@ Rodantsbb O f '.ll':jg;'? )
I
Rodiant fukss '\"Sl_lt‘ﬂ'_u_"f

Must follow the installation guidelines for installation over screed systems ds outlined in
Section I, Chupter 5-6.

If over suspended subfloor, a vapor retarder may not be hecessary.

The use of solid plunk 4 inches und wider is hot recommended over rudiunt heuted
systems.

Solid wood must be properly acclimated.

Cannot use shorts.

Maximum surfuce temperature - 85 deyrees F (29.44 deyrees C).
Expect some heuting seuson shrinkuge.

NOTE: Follow munufacturers’ printed installation instructions.
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Chapter 8, Radiant Heat Installation

SINGLE LAYER OF PLYWOOD ON SLEEPER

Solid wood BEnd-nail flooring

2xdl sisapar oo to subfloor

A CDX or
bettar phrwaood

Wopor barrier

TEVIL0 woman o [HEE

.

|
Rodiord fube \Efdrin. Firwood subffioor

Must follow the installation guidelines for installation of plywood on sleepers systems us
outlined in Section I, Chapter 5-6.

If over suspended subfloor, u vapor returder muy not be hecessury.

The use of solid plunk 4 inches und wider is hot recommended over rudiunt heuted
systems.

Solid wood must be properly aucclimated.
Maximum surfuce temperature - 85 deyrees F (29.44 deyrees C).
Expect some heuting seuson shrinkuge.

NOTE: Follow manufacturers’ printed installation instructions.
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Chapter 8, Radiant Heat Installation

DOUBLE PlYWOOD

1/2-in. SO or 3 4-in. Sobd Sorew, nail or
Viapor bamer Adhasie  beffer phywood  wood fliooring,, stopke 127 oo,

S __"li‘ K I ] 1‘. E " \_ Ii _
O Q Rodiontsily O

Must follow the installation guidelines for installation of flouted subfloor us outlined in
Section I, Chupter 3-6.

The use of solid plank 4 inches und wider is hot recommended over radiunt heuted
systems.

Solid wood must be properly acclimated.
Maximum surface temperature - 85 degrees F (29.44 deyrees C).
Expect some hedting sedson shrinkage,

NOTE: Follow manufacturers’ printed installation instructions.
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Chapter 8, Radiant Heat Installation

FLOATING ENGINEERED

Recommendad =lued Enginaered flooring Focm
oot baamer joint )
I [ g 5 g I

()  Rodiontskoke O -

Install over approved subfloor. Refer to section Il Engineered-Unfinished/Prefinished/
Impregnhated.Always check for subfloor moisture. See section AA.

A 6 mil or better polyethylene vapor barrier should be instadlled over concrete sub-
floors.

A recommended foum or resilient underlayment must be installed prior to upplication
of the wood flooring.

Use un adhesive upproved by the manufacturer for side and/or end joints.
Maximum surfauce temperauture-85 degrees F (29.44 degrees C).

NOTE: Follow munufacturers’ printed installation instructions.
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SECTION Il
SPECIAL INSTALLATION REQUIREMENTS

CHAPTER 9
SOUND CONTROL PRODUCTS

The UBC Uniform Building Code und the BOCA Nationdl Building Code both have
reyuirements regyurding sound control for multi-family dwellings. Areus of the country
which do not follow either of these code staundurds may have locul building code rey-
ulations with their own sound control reguirements.

The BOCA Nutionual Building Code, 1996 has the following section for sound control:
*1214.2 Air-borne hoise: Wdllls, paurtitions und floor/ceiling ussemblies separating dwelling
units from euch other or from public or service dareus shadll have u sound frans-mission
cluss (STC) of not less than 45 for dir-borne noise when tested in uccordunce with ASTM
EQO listed in Chupter 35.This requirement shall not apply to dwelling unit entrance doors;
however, such doors shdll be tight fitting to the frame and sill. 1214.3 Structure borne
sound: Floor/ceiling ussemblies between dwelling units or between a dwelling unit and
d public or service dreu within the structure shall have an impact insu-lation class (IIC)
rating of not less than 45 when tested in accordunce with ASTM E492 listed in Chapter
35

Condominium associutions may have u set of protective covenunts with even more
stringent reguldations than the Uniform or National Building Code.

Sound ruting vulues mMeusure the uamount of sound that is fransmitted from room to
room. The vdulues ure determined by the reduction of hoise us uttributed to the burrier
elements.

Sound striking u wull or ceiling surfuce is fransmitted through the dir in the wuall or ceil-
ing cuavity. It then strikes the opposite surface, cuusing it to vibrate and transmit the
sound into the udjoining room. Sound is ulso transmitted through auny openinygs intfo the
room, such us uir ducts, electricul outlets, window openings, und doors. This is uir-borne
sound transmission.

Sound Trunsmission Cluss (STC) meusures the reduction of dir-borhe noise within g room
such us music from u stereo.

Impact Insulation Class (IIC) meusures the transmission of noise caused by impuct to
the floor.

The control of sound is uchieved by sepurating the wood floor system from the building
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Chapter 9, Sound Control Products

with the use of Sound Confrol muteriuls.

Sound control muteridls:

6mm or thicker acousticul cork muterial applied to subfloor or underlayment with
un udhesive upproved by the munufacturer.

Sound deudening bourds upplied with an adhesive upproved by the manufac-
turer.

1/16" to 1/4” closed cell foum, loose luid under an NWFA recommended flouting
subfloor system.

Sound Control Mutting, loose luid under un NWFA recommended flouting sub-
floor system.

Acousticul bucked wood flooring.
NOTE: Always follow the wood flooring manufacturers recommended procedure.

NOTE1: Consult the munufacturer of the sound control muterial desired to determine
the method of construction to Meet Minimum sound rating values of the project.

CAUTION: To muintuin the integrity of sound control, do hot use hdils so that they pen-
etrate the sound control materidl. If you use ndils, the impact will fravel through the ndil
to the surfauce below heguting the effectiveness of the sound control system. The floor-
ing must not conftuct wdlls, posts or other fixtures that May fransmit hoise to the rest or
to another puart of the building or surfuce.
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SECTION Il

SPECIAL INSTALLATION REQUIREMENTS
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CHAPTER 10
TRIMS & THRESHOLDS

MOLDINGS USED WITH HARDWOOD FLOORS

Wood floors require expunsion spuce dat the wdall and dll verti-
cul obstructions. Moldings dure used to cover the expunsion
areu,to hide cut ends, to udjust height differences or transitions
between floors und to uestheticdlly finish the dared. Profiles ure
many and vary through the industry. Here dre some examples
of stundaurd profiles.

BASEBOARD — from 3/8" und thicker, from 1 1/2” to 4+" high;
used to protect the wuall und cover expunsion spuce.

BASESHOE — from 3/8“to 5/8"thick.from 1/2“to 1”high; used
instfeud of busebourd or with busebourd to complete
expunsion coveruge; flexible enough to conform to irregular
surfuces.

QUARTER ROUND — onhe yuurter of u full round; from 1/2” to
17 used us un dlternutive to shoe in some ureus.

REDUCER — from 5/16" to 3/4” thick, 1" to 3"+ wide; used to
make fransition in thickness from wood floor down to thinner
surface (or curpet or vice versa), generdlly through door
openings. Also used to cover expunsion spuce around ver-
fical surfaces such us firepluce hearths when mounted
directly to surfuce of flooring.

THRESHOLD/SADDLE — from 5/16"to 3/4" thick, many widths;
used to muke the transition ut doorways, between interior
rooms und to the outside. Cun be custom milled to uny size.

BABY THRESHOLD — Often variable - used to cover expunsion
spuce in perimeter ureus where verticul molding cunnot be
used. Example: Stone, brick wall and hearths as well as floor
to ceiling yluss und sliding doors. Muy dlso be used ut exist-
ing door thresholds.
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Chapter 10, Trims & Thresholds

7

T-Moldings

Jr Flooring

o -<—Nosiny
-— Riser

= )

T-Moldings
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I-MOLDINGS — 5/8"thick by 2“wide beveled down on both
sides with a T-configurution; used for trunsition from one hard
surface floor to unother.

CUSTOM MOLDINGS — Speciulty moldings creuted for
unusuul circumstaunces. May be maunufuctured to job site
reguirements to complement the wood floor und dllow for
proper transition and coverage of expunsion space.

STAIRS/STEPS

<Treug STAIR RISER — 3/4”thick, various heights und lengths, used to

creute the verticdl “rise” in the step.

STAIR TREAD — 3/4” to 1 1/16" thick, various widths and

lengths, the actudl step surfuce.

NOSING — ulso culled stuir hosing, bull nose, stairwell trim,

lundinyg treud.Thickness sume us flooring.Used to creute fin-
ished edyge on top step,around stuirwell,sunken living room,
etc.
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