State of Oregon 2021 Oregon Residential Specialty Code
Building Codes Division Significant changes summary
April 2021

Better Buildings for Oregon

The following is a summary of significant changes in the 2021 Oregon Residential Specialty Code (ORSC) from
the previous editioriThe 2021 ORSC ibased orthe 2018 Inérnational Residential Code (IROhis summary is
intended to help with the transition from the previous ed#ind does not include all changes adopted in the 2021
ORSC.

Part | of this summary is a matrix identifying the sections with significant ckaarga summary of each
change. Part Il is the code language for each of the seatdundedin Part | as it will appear in the 2021 ORSC.

Part T Summary Matrix

Section Topic / Summary of change

R101.2 Application of the 2021 ORSC.

Updated Chapter btaccurately reflect scoping policy, delegated authority, local allowances and
applicable construction standards.

R102.7.2 Repairs.

Clarified requirements for existing buildinggrovisions specific to repairs have been separated fron
alteration and @dition provisions.

R105.1.1 New spaces.

Added clarifying language for building permit requirements for new habitable spaces, new toilet r
or new bathrooms.

R105.2 Work exempt from permit.

Updated this section to clarify the application and scopki®ftode, and the popular detached one st
nonhabitable accessory structure exemption height threshold has been adjusted for alignment pt
R106.1 Submittal documents.

Updated | anguage regarding t he ddaeconsguctiorodbcurfiea
requirements.

R301.1.3 Engineered design.

Added new language that projyeidentifies the associated design values where the prescriptive co
exceeded, and where a design in accordance with accepted engineering practicged. prbis is not a
technical change.

R301.2 Climatic and geographic design criteria.

Updated and revised the wind, snow and seismic provisions throughout Chapter 3 in alignment w
Oregon Structural Specialty Code (OSSC) and to provide a more btreghagpproach to load
determinations.

Updatal the Oregorspecific Table R301.2(1) to incorporate those revisions.

R301.2.1 Wind design criteria.

Replaced the Oregespecific design wind speed map, Figure R301.2.1, with an Oregon special wi
regions maphat is based on the latest data (ASCEs). These revisions align with the OSSC.
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Section

Topic / Summary of change

R301.2.1

Wind designi component and cladding.
Adopted model code provisions for component and cladding provisions and the following:

9 Table R301.2.1(1fomponent and Claddi Loads for a Building with a Mean Roof Height of 30 |
Located in Exposure B

1 Table R301.2.1(2)eight and Exposure Adjustment Coefficients for Table R301.2.1(1)

1 Figure R301.2.1(1fomponent and Cladding Pressure Zones

R301.2.2

Determination of seismicdesign category (SDC).

Adopted model code sHgpecific seismic design criteria provisions and amended only for clarity ar
streamline the approach. The values are based on the National Seismic Hazard Model (NSHM) r

R301.2.2.6

Irregular buildings.

Added new figures to help illustrate the various irregularities that require design in accordance wi
accepted engineering practice. This is not a technical change.

R301.2.3

Snow loads.

Updated snow load provisions to reflect a more accurate pathtiinioly sitespecific ground snow
l oads. This compliance path refers to the OC
Oregon online lookup mapping to&nowload.seao.org/lookup.html

R302.1

Exterior walls. (fire separation distance)
Added the following clarifications for the application of Section R302.1:

1 Added a clarification for the minimum fire separation distance where multiple detached dwellir
permitted by landise to beon a single lot.

1 Added a clarification that all attached decks, other than those exempted by Section R105.2, a
considered projections and shall comply with Table R302.1. This clarification has also been a«
footnote c to Table R302.1.

1 Added clarifiation that fireblocking needs to be at least-tayers of tweinch nominal lumber.

R302.2

Townhouses.

Updated the Oregespecific townhouse provisions and figures for clarity and reintroduced the
longstanding townhouse utility separation provisions.

R302.3.2

Two-family dwellings.

Added new language to provide compliance options where -damity dwelling is separated by a real
property line.

R303.4

Mechanical ventilation.

Adopted model code language and revised to requiralihdivelling units be praided with wholehouse
ventilation.

R310.1

Emergency escape and rescue openingguired.

Adopted new model code allowances where the dwelling or townhouse is equipped with an autol
sprinkler system and other conditions are met.

R310.2.5

Emergency esape and rescue openings above lower roof surfaces.

Added provisions foa path on roof surfaces located below emergency escape and rescue openint
intended to avoid obstructions that could hinder escape and rescue.

R310.2.6

Replacement windows.

Adopted ne&v model code provisions exempting replacement windows from the requirements of St
R310.2.1, Minimum opening area, and Section R310.2.2, Window sill height, where specific conc
are met. This aligns with Statewide Code InterpretatieBZReplaement of Existing Glazing.
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Section

Topic / Summary of change

R310.3.2 Area wells.
Adopted new model code provisions replacing the terminologfi foru | k h e a d todiraa le@s
andaddingprovisions for ladders and steps for area wells.
R311.7 Stairways.
Added new language to cifyrthat all stairwaysserving the dwelling (dedgorch stairways) are intende
to comply with the R311 requirements and not fheseserving as a elemenbf the egress system.
R311.8 Ramps.
Added new language to clarify that edimpsserving the dwdihg (deckporch stairways) are intended
comply with the R311 requirements and just thoseserving as ia elemenbdf the egress system.
R312.2.1 Window sills.
Added provisions to specify that, foesbdbheen
distance threshold, the surface other than grade must be flat and must provide not less than 36 il
width to qualify as a measuring point.
R318.1 Vapor retarders.
Added allowances to use Class Il vapor retarders for framed walls wetexd cladding is installed
over wood structural panels or continuous air impermeable insulation is applied on exteriegraioieve
wall surfaces.
R324 Solar energy systems.
Adopted the model code solar energy system installation provisions and mtwfi@hendment path t
Chapter 23 of the ORSC and Section 3111 of the O880.aligns with the provisions for allowance:
building integrated photovoltaic (BIPV) components and photovoltaic shingles in Chapter 9.
R326 Habitable attic.
Added new provigins establishing habitable attic criteria, introducing additional design flexibility fc
ffattic storage trusso designs without consi
R329 Swimming pools, spas and hot tubs / Oregon Appendix G.
Adopted the model code swimminggis, spas, and hot tub provisions referencindritexnational
Swimming Pool and Spa Code (ISP rescinded thiermerOregon Appendix G.
The ISPSC provides an updated national approach to pools and hot tubs, including flexible desig
allowances to @nsider and is available for free viewing online through ICC.
R403.1 Footings.
Retained and updated the simplified Table R40Qihimum width of concrete, precast or masonry
footings with the 2012 IRC values and included values for 1,000 pounds pee $gabsoil bearing
based on interpolation.
R404.1.2 Foundation walls reinforcement.
Retained and integrated existing clarifications to the minimum reinforcement requirements for ste
located in 8ismicDesignCategoried3 and C
R408.3 Unvented adawl space.

Retained the Oregespecific unvented crawl space provisions for counties subject to mandatory re
mitigation and added a new option for a building official to approve continuous mechanical exhat
systems designed to operate in parallel widndatory radon mitigation.
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Section

Topic / Summary of change

R507 Decks.
Adopted new model code provisions expanding on permissible materials, required footings, and
posts. Also, hew language was added to incorporate deck guard requirements from the guard prt
R312of Chafer3.See Ameri can Wood Council 6s Design
R602.9 Cripple walls.
Added language to establish a differentiation between interior cripple walls used to suppaydtems
and exterior cripple walls constructed on continuous exterior footing/stemwalls.
R602.10.1.2 | Wall bracing offsets.
Added language to clarify the requirements where all the braced wall péomeds bracedwall line
occurwithin asingleline.
R602.10.1.4 | Mixing wall bracing methods.
Moved the provisionallowing mixing of intermittent bracing and continuous sheathing mettooitis
own item for clarity.
R602.10.4.4 | Braced wall panel joints.
Adopted new model code language clarifying thiatking at all horizontal panel joints for a
continuouslys heat hed structure is not required, it
panels.
R703.1.1 Exterior wall envelope.
Retained the Oregon amendments for creating a drainage plel@ded a clarification for the availak
exceptions.
R905.16/17 | Photovoltaic (PV) shingles and building integrated photovoltaic (BIPV) panels.
Adopted new model code provisions that address PV shingles and BIPV panels. This newer tech
becomingmore common in residential construction.
R908.3.1 Roof recover (Reroofing).
Rescinded the existing amendment allowing three layers of roofing to be installed on an existing
dwelling. Adopted the model code requirement that allows for only two layers
N1101.1 Scope and additional measures.
1 Revised to require that all conditioned spaces within residential buildings comply with Table
N1101.1(1) andneadditional measure from Table N1101.1(2).
1 Reduced the required fenestratldffactor in Table N1101.1(1)dm U-0.30 toU-0.27.
1 Revised Table N1101.1(2) into eight additional measures to choose for compliance.
N1101.3 Large and small alditions.
1 Revised to clarify the difference between large and small additions by removing the reference
percent of the esting building heated floor area.
1 Increased the small addition exception to represent a 15 ft. x 15 ft. room addition.
1 Aligned Table N1101.3 with the associated changes and deleted the path for ductwork sealin
N1104.5 Advanced and intermediate framing.

RevisedSectiondN1104.5.1 and N1104.5t2 specify R10 insulation for voids in headers Zhesor
greater.
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Section

Topic / Summary of change

N1104.8 Air sealing requirements.
1 Revised Section N1104.8.1 to incorporate the former additional measure #5 into the prescripti
language, so, eontinuous air barrier is required.
1 Revised Section N1104.8.2 to require that top plates be swaleat thedwelling be tested to
demonstrate a blower door result not less than 4.0 ACH50
1 Addeda new Table N1104.8 to align the requirements.
N1105.2 N1105.2 Insulation of ducts.
1 Revised to require that HVAC ducts be located inside the thermal envelope.
1 Added an exception for ductwork buried deep withsulation Up to 5% of total duct length may &
located outside envelope.
N1105.3 Installation of ducts.
Added a section requiring all new duct systems and air handling equipment and appliances to be
fully within the building thermal envelope.
N1105.6 Ventilation fan efficiency.
Revised to require that intake fans, in addition to exhaust faiis)drgy Star certified.
N1105.7 Furnace fan efficiency.
Added language requiring that new furnaces have electrically commutated motors meeting feder
efficiency standards.
N1106.2 Service hot water pipe insulation.
Added language requiring that the figsfeet of pipe into and out of the water heater be insulated.
N1107 High-efficiency lighting sources.
1 Added language establishing new lumens per watt levels and requiring that the two fixture exc
be on a dimmer or automatic control.
1 Also, revisedhe definition of higkefficiency lighting sources using the technical definition appro
for 2021 IECC/IRC.
N1107.4 Solar-ready provisions
Retained the solaready provision amendments adopted in October 2020.
M1307.3.1 | Impact protection.
Replaced-igure M1307.3.with a more detailed figure.
M1502.4.2 | Duct installation.
1 Retainedheexisting amendment requiring support in 4 foot or fewer intervals.
1 Addedprovisions that requirexbaust duct joints be sealed with listed tape.
1 Adopted rw model code visions requiring enough space to ensure that dryer exhaust ducts
enclosed in a wall or a ceiling space aredeibrmed
M1503.1/2 | Domestic cooking equipment.
Adopted rw model code provisions requiring domestic cooking exhaust equipment to complguwit
options.
M1503.3 Exhaust discharge.

Added an exception allowance for listed recirculating hoods where continuous mechanical exhau:
cfm or more is provided, and a natural ventilation opening is provided.
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Section Topic / Summary of change
M1503.6.2 | Makeup air dampers.
Adopted rw model code requirements for makeup air dampers to be a gravity damper or an elec
operated damper that automatically opens when the exhaust system operates. Dampers shall al:
located to allow access.
M1505.4.1 | Whole-house mechanical ventilabn.
Added provisiongn Section M1505.4.tequiring thathe wholehouse mechanical ventilation system
required by Section R303.4 provide balanced ventilation. See the new Chapter 2 definition for wi
housemechanical ventilation and balanced ventilatio
M1505.6 Rooms with water closets, bathing facilities, or spa facilities.
Retainedhe existing amendments for rooms with water closets, bathing facilities or spa facilities .
revisedthemto require a mechanical ventilation system controlled by ardahstat, timer or similar
means of automatic control.
M1601.4.1 | Joints, seams, and connections.
Revised to clarify that tape shall not be used to seal metal ductwork except under limited conditic
M1601.4.11 | Ductwork installation location.
Added anew section requiring that supply and return ductwork be installed within the thermal env
in accordance with Chapter 11, including the exception for ductwork deeply buried in insulation.
M2301 Solar thermal energy systems.
Adopted new model code regaiments for acceds equipment and protection from freezing.
M2427.5.10 | Insulation shield.
Adopted new model code requirititat insulation shieldse installedor factory-built chimneysThis
new language matches the existiagguage for vents.
Appendix F | Radon control methods.

New language and figures have been added to clarify the longstanding intent. The building tightr
crawlspace path has been deleted due to superseding requirements.

PART II'T SIGNIFICANT CHANGES CODE LANGUAGE

The text formatting represents the following:

Blue/Underlined

New Oregon amendment

Blue
Red

Existing Oregon amendment

New model code language
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CHAPTER 1 SCOPE AND ADMINISTRATION

Scope.

R101.2 Scope.The Oregon Residential Specialty Codas
adopted by the State dDregon, Building Codes Division,
includes portions of thénternational Residential Codand the
International Fire Code pertaining to any construction,

reconstruction, alteration, repair and installation of materials and 2,

equipment in or part of buildingsd structures covered under the
state building code

R101.2.1 Application.The provisions of this code shall apply
to the construction,alteration movement, enlargement,
replacement,epair, equipmentuse, occupancy and location of
the following:

does not include fences that are 7 feet (2134 mm) or less
in_height. A municipality may adopt an ordinance to
reaulate fences constructed of materials other than wood,
wire mesh or chain link, regardless of height. A local
height threshold greater than 7 feet (2134 mm) is
allowed, regardless of which materials are used.

Retaining walls. Statewide, retaining wdlgt provide
safequards for the users of the buildings, support a
regulated building or retain _material that, if not
restrained, could impact a requlated building shall
require a buildingpermit A municipalitymay adopt an
ordinance to requlate other rigiag walls, provided that
the threshold established for requiringermitdoes not
include retaining walls 4 feet (1219 mm) or less in

1. Detached one and twefamily dwellings and height, when measured from the bottom of the footing to
townhouseslassified as Group-R, not more than three the top of the wall except where the retaining wall
stories abovgrade planan height, and theiaccessory supports asending slope exceeding3:1 or where the
structures retaining wall supports a nonsoil surcharge. A local

2. Detachedwneroccupiedodging housesontaining not height threshold greater than 4 feet (1219 mm) is
more than five guest rooms. allowed.

3. Resdential aircraft hangars as defined in Section R202. 3. _Freestanding _ radio  television and  other

) . i . telecommunication antennae and towers not attached to
L|ve/\(vork units located inletached onean_d twof_amnv or _sumorted by a requlated building. A local
dwellings and townhousesand complying with the municipality may adopt an ordinance to require a
requirements of Section 419 of tBeilding Code building permitfor these structures.

The following uses shall comply with tiBiilding Code 4. Groundmounted photovoltaic  systems.  Alocal

1. New fAfamily childcared uses Rungipalfyemay adopi an erdinance {0ergquiig sde s
identified in ORS Chapters 418, 443 and 329A, located building permit for these struetres, provided that a
within detached onéamily dwellings shall be classified permitis not required for these structures that are 10 feet
as Group RB occupancies. (3048 mm) or less in height, measured to the highest

. o point of the installation, provided that no public access is

2. _Congregate living facilities. permitted beneath the structures. A local height threshold

Consistent _with discretionary _decisiomaking _powers greater than 10 feet (3048 mm) is allowed.

granted tobuilding officials a building official may take any 5. Tanks that are located exterior to and not attached to or
act|o_n _|nclud|nq _but not limited to waiving a requirement, supported by a regulated building.

modifying a requirement and/or accepting an alternate method

to the requirements of tis¢ate bilding code When waiving or 6. Fixed docks not supporting a superstructure.

acce.p.tinq a modification, building official shall not allow a The design and construction of-gmound swimming
provision that wou_Id create an unsafe or dangerous qondmon pools accessoryto detached onmeand twofamily
reqardlnq fire aqq life safety, and may not enforce requirements dwellings.and individuatownhousalwelling units

that are in addition to thetate buiding codeexcept where

additional code requirements are specified by the terms of aﬁ .

alternate method approval. epairs.

R101.2.2 Optional local adoption.In addition to the work
exempt from buildingpermitin Section R105, the following
items are exempt from bdihg permits unless specifically
required by anu n i c i ol ordinande.slf anunicipality

adopts an ordinance to requir@ermitfor any of these items,
the construction standards of this code shall be applicable:

1.

Fences, other than requiresivimming poolbarriers,
constructed of wood, wire mesh or chain link. Statewide
fences serving asssvimming poobarrier, or as a portion
of a swimming poolbarrier, shall require a building
permit A municipality may adopt an ordinance to
requlate the comsiction of other fences constructed of
wood, wire _mesh or chain link, provided that the
threshold established for requiring a buildipgrmit

R102.7 Existing structures. The legal occupancy of any
structure existing on the date of adoption of this code shall be
permitted to continue without change, excap is specifically
covered in this code.

R102.7.1 Additionsand alterations. Additionsandalterations

to any structure shall conform to the requirements for a new
structure without requiring the existing structure to comply with
the requirements of thiode, unless otherwise statédditions
andalterationsshall not cause an existing structure to become
unsafe or adversely affect the performance of the building.

An unsafe condition shall be deemed to have been created if
an addition or alteration wiltause the existing building or
structure to become structurally unsafe or overloaded; will not
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provide adequate egress in compliance with the provisions §f\/grk exempt from permit.
this code or will obstruct existing egress; will create a fire

hazard; will reduce required firesistance; or will otherwise R105.2 Work exempt from permit. Exemption frompermit
create conditions dangerous to human life. Any building plusequirements of this code shall not be deemed to grant
new additions shall not exceed the height and stories specifi@dithorization for any work to be done in any manner in violation
for new buildings in Section R101.2. of the provisions of this code or any other laWsthing in this

E ion: S | ch hich i h . code limitsa localmu n i c i jakility totreguires application
xception: Structural changes which improve the reS|stanc%f its ordinances, or to enforce its own ordinances. See Section

of the building to seismic forces may be made withoutpn1 tor the application and scope of this coplermitsshall

complying with the current code requirements provided thal'not be required for the following:

1. The strength of the existing structural elements is not
reduced; and

2. An unsafe condition is not created.

R102.7.2 RepairsRepairsshall not m&e the building any less
conforming with the provisions of this code than the building
was before theepair was undertakerRepairsfor the purposes

of building maintenance shall comply with Section R105.2.2.
Repairs for the purposes of correcting damaghall be
permitted to conform with the code edition in effect at the time
of original construction, where the requirements of this section
are met.

Where it becomes necessaryrépair all or a portion of a
legally existing building that has been damagedicluding
but not limited to fire, wind, flood, earthquake or other similar
damage, and where prior to the damage the legally existing
building did not contain unsafe conditions, the building may be
reconstructed exactly as it existed prior to the damdde
following requirements from the currently effective code shall
be included in the reconstruction, where applicable:

1. Repaired structural elements in accordance with the design
criteria_ and loading requirements of Chapter 3, or to the
maximum_exten practical asapprovedby the building
official.

2. Smoke alarms in accordance with Section R314.

3. Carbon monoxide alarms in accordance with Section R315.

4. Guards and fall protection in_accordance with Section
R312.

5. Hazardous glazing locations iccardance with Section R308.

6. Emergency escape and rescue openingaccordance
with Section R310.

7. Table N1101.2, to the maximum extent practical.

8. Floodplain construction requirements, where applicable,
as determined by tH@od plain administratr.

Suchrepairs for the purposes of correcting damage are not
requiredto_meet other current code requirements for new
construction. Wherainsafe conditions existed prior to the
damage occurring, the building may be reconstructed in
accordance with thisstion provided that the unsafe conditions
are corrected, as determined by ludding official

New spaces

R105.1.1 New space§:he creation of nevihabitable spaces
new toilet rooms, or new bathrooms shall require a building

permit

Building:

1. Nonhabitable onstory detachedaccessory structures,
provided that the floor area does not exceed 200 square
feet (18.58 ) and does not exceedheight of 15 feet
(4572 mm) measured fromrade planeto the average
height of the highest roof surface.

Exception: Where the structe is located on a parcel
of 2.0 acres or greater in area, and the structure is
located a minimum of 20 feet (6096 mm) from all
property lines and regulated structures, the floor area
may be increased to 400 square feet (37.26 m

Concrete sidewalks, labs, platforms, drivewaysnd

similar work.

3. Painting, papering, tiling, carpeting, cabinets, counter
tops, interior wall, floor or ceiling covering, shelving and
similar work.

4. Abovegrade and omroundswimming pools

5. Swings other playground edpmentand similar work

6. Patio covers, as defined in Section AH102, and porch

covers not over 200 square feet (13 and supported by

an exterior building wall.

Window awnings supported by an exterior wall that do

not project more than 54 inches &3 mm) from the

exterior wall and do not require additional support.

8. Nonbearing partitions, except when such partitions create
habitablespace

9. Replacement or repair of siding not required to be fire
resistive.

10.Retrofitted insulation.

11.Masonryrepair.

12.Porches and decks where the floor or deck is not more than 30
inches (762 mm) above adjacgrddemeasured at any point
within 3 feet (914 mm) horizontally of the floor or deck, and
where in the case of a covered porch the covered portibe of
porch does not come closer than 3 feet (914 mia) lines.

13.Gutters and downspouts.

14.Door and window replacements (where no structural
member is changed).

15.Reroofing, where replacement or repair of roofing and
sheathing does not exceed [3¥cent of the required live
load design capacity.

Exceptions: Permits for reroofing are required fothe

following:

1. Structures in wildfire hazard zones as provided in
Section R327.

2. Townhouses.

3. Installation of buildingrintegrated photovoltaic rdo
panelsor otherphotovoltaicroof coverings

n

N
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16.Framedcovered nonhabitabl@ccessorystructures not

more than 500 square feet (46.45 im area, one story in
height and not closer than 3 feet (914 mm) to a property
line, where the structure is ceposed of a rigid framework
that supports a fabric membrane.

Unless otherwise exempted, separate plumbing, electrical
and mechanicalpermits may be required for the above
exempted items.

Electrical: See theElectrical Code
Mechanical:

1.

2.
3.

Portable heatin@ppiances, cooking or clothes drying
appliances.

Portable ventilatiorappliances
Portable cooling units.

Steam, hotor chilledwater piping within any heating or
coolingequipmentegulated by this code.

Replacement of any minor part that doeet alter
approval ofequipmenbr make suckequipmentnsafe.

Portable evaporative coolers.

. Self-contained refrigeration systems containing 10

pounds (4.54 kg) or less of refrigerant or that are actuated
by motors of 1 horsepower (746 W) or less.

. Portablefuel-cell applianceghat are not connected to a fixed

piping system and are not interconnected to a power grid.

Plumbing: See thé’lumbing Code

Submittal documents.

R106.1 Submittal documentsSubmittal documents consisting
of construction docments and other data shall be submitted in
two or more sets with each application forparmit. The
construction documenthall be prepared by a registedsbign
professional where required bystate law Where special
conditions exist, théuilding official is authorized to require
additionalconstruction documents be prepared by a registered
design professional

Exception:

1.

Thebuilding officialis authorized to waive the submission
of construction documentnd other data not required to
be prepagd by a registeredesign professionaif it is
found that the nature of the work applied for is such that
reviewing of construction documents not necessary to
obtain compliance with this code.

. Plans, calculations, specifications, diagrams and oldtar

prepared and designed by an architect or an engineer
licensed by the state to practice as such are not required for
the following work:

2.1. The erection, enlargement or alteration of any
building, or any appurtenance thereto, where the
resulting buitling has a ground area of 4,000 square
feet (372 M) or less and is not more than 20 feet
(6096 mm) in height from the top surface of the
lowest floor to the highest interior overhead finish
(ORS 671.030).

2.2. A detached singldamily dwelling, a farm
agticultural building, nonfarm agricultural building,
or accessory building to a singlamily dwelling.
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CHAPTER 2 DEFINITIONS

ACCESS (TO). That which enables a device, apphance or EXPANSIVE SOILS. Soils that exhibit volumetric increase or
equipment to be reached by ready access or by a means that fitstrease (swelling or shrinking) in response tdigdaor full
requires the removal or movement of a panel, door or similawetting or drying under load.

obstruction. FENESTRATION. Products classified as either vertical

ATTIC, HABITABLE. A finished or unfinished habitable space fenestration or skylights and sloped glazing, installed in such a

within an attic. manner as to preserve the weattemistant barrier of the wall or
roof in which they are iralled. Fenestration includes products

BALANCED VENTILATION. _ Any combination of concurrently with glass or other transparent or translucent materials.

operating mechanical exhaust and mechanical supply whereby tRENESTRATION, VERTICAL. Windows that are fixed or
total mechanical exhaust airflow rate is within 10 percent of thenovable, opaque doors, glazed doors, glazed block and
total mechanical supply airflow rate. combination opaque and glazed doors installed in havadéss

BATTERY SYSTEM, STATIONARY STORAGE. A  han 15 degrees from vertical.

rechargeable energy stoeagystem consisting of electrochemical

storage batteries, battery chargers, controls and associated

electrical equipmentdesigned to provide electrical power to a GABLE. The triangular portion of a wall beneath the end of a
building. The system is typically used to provide standby oduatslope, pitched, or monrslope roof or portion thereof and
emergency power, an uninterrupi&a power supply, load above the top plates of the story or level of the ceiling below.

shedding, load sharing or similar capabilities. GROUND SNOW LOAD. p. The sitespecific weight of the
BUILDING -INTEGRATED PHOTOVOLTAIC PRODUCT. accumulated snow at the ground level. It generally hasyae&0
A building product that incorporates photovoltaic modules andnean recurrence interval.

functions as a component of the building envelope.

BUILDING -INTEGRATED PHOTOVOLTA IC ROOF PANEL HEIGHT, STORY. For the topmost story, the vertical distance

(BIPV Roof Panel). A photovoltaic panelthat functions as a measured along the exterior face of exterior wall at the tallest roof

component of the building envelope. eave, fom the top of the floor finish to the top of the ceiling joists,
or where there are no ceiling joists (vaulted ceiling) to the top of

CARBON MONOXIDE ALARM. A single or multiple-station the roof rafters. For storles_b_elow the topmost story, the vertical
d%tance from top to top of finished floor surfaces.

alarm intended to detect carbon monoxide gas and alert occupafit
by a distinct audible signalt incorporates a sensor, control HISTORIC BUILDING. A building or structure that is one or
components and an alarm notification appliance in a single unitmore of the following:

CARBON MONOXIDE DETECTOR. A device with an 1. Listed, or certified as eligible for listing, by the State
integral sensor to detect carbon monoxide gas and transmit an  Historic Preservation Officer or the Keeper of the National
alarm signal to a connected alarm control unit. Register of Historic Places in the National Regisiér

CHANGE OF OCCUPANCY. A change in the use of a building Historic Places.
or portion of a building that involves a change in the application 2. Designated as historic under an applicable state or local
of the requirements of this code. law.

COLLAPSIBLE SOILS. Soils that exhibit volumetric reduction 3. Certified as a contributing resource within a National
in response to partial or full wetting umdead. Registerlisted, or a statelesignated or locally designated

COMPRESSIBLE SOILS. Soils that exhibit volumetric historic district.
reduction in response to the application of load even in the
absence of wetting or drying. IMPACT PROTECTIVE SYSTEM. Constuction that has been

CONGREGATE LIVING FACILITIES. These facilities will shown by testing to withstand the impact of test missiles and that
- - == : is applied, attached, or locked over exterior glazing.
be in accordance with the Building Code. See Chapterdpe of 'S appl ver exterior glazing

application.
) LOCKING -TYPE TAMPER-RESISTANT CAP. A cap

prevent emoval of the cap by means of hdondsening or by
DECK, ATTACHED. An exterior floor system supported on at commonly available tools.

least one side by the exterior wall of the adjoining structure andopGING HOUSE. A detached onéamily dwelling where one
supported on the opposing side by posts, piersh@raupport or more occupants are primarily permanent in nature, and

methods. containing not more than five guest rooms, where rent is paid in
DECK, DETACHED. An exterior floor system not anchored to Money. goods, labor or otherwise. The total number of guests
a structure and is provided with its own independent suppo@h@ll not exceed 1@odginghouses ncl ude fibed an
system. and similar use.




ROOF ASSEMBLY. A system designed to provide weather
protection and resistance to design loads. The system cafsists
a roof covering and roof deck or a single component serving as
both the roof covering and the roof deck. A roof assembly
includes the roof deckinderlayment ancbof covering,and can
also include ahermal barrier ignition barrier,insulation or a
vapor retarder.

ROOF COATING. A fluid-applied, adhered coating used for
roof maintenance oroof repair, or as a component of r@of
coveringsystem oroof assembly

SOLAR ENERGY SYSTEM. A system that converts solar
radiation to usable energy, includipgaovoltaic panel systems
andsolar thermal systems

SOLAR THERMAL COLLECTOR. Components in &olar
thermal systerthat collect and convert solar radiation to thermal
energy.

SWIMMING POOL. Any structure intended for swimming or
recreational bathing that c@ains water over 24 inches (610 mm)
deep. This includes diground, abowv@round and omround
swimming pools, hot tubs and spas.

VAPOR RETARDER. A vaporresistant material, membrane or
covering such as foil, plastic sheeting, or insulatiai limits the
amount of moisture vapor that passes through a material.

WHOLE -HOUSE MECHANICAL VENTILATION SYSTEM.

A combination of supply fan systems and exhaust fan systems
designed to _mechanically exchange indoor air for outdoor air
where operating continuously or ¢lugh a programmed
intermittent schedule to provide a balanced ventilation system that
satisfies the wholaouse ventilation requirements of Chapter 15.

WIND SPEED, V. Basic design wind speeds.
WIND SPEED, Vasa Allowable stress design wind speeds.




CHAPTER 3 BUILDING PLANNING

Engineered desigrcriteria.

R301.1.3 Engineered desigiWhere a building of otherwise
conventional construction contains structural elements exceeding
the limits of Section R301 or otherwise not conforming to this
code, these elemts shall be designed in accordance with
accepted engineering practice. The extent of such design need
only demonstrate compliance of nonconventional elements with
other applicable provisions and shall be compatible with the
performance of the conventionfttmed system. Engineered
design in accordance with tBeiilding Codéds permitted\Where
adesign,in accordancevith acceptedengineering practice, is
provided for a structure, or portion thereof, the design values
and limitations of SectionR301.5,R301.6,andR301.7shall
apply. All other structural design requirements shall be in
accordance with Chapter 16 of #Beilding Code asapplicable.

Climatic and geographic design criteria.

R301.2 Climatic and geographic design criteriaBuildings shall

be ®onstructed in accordance with the provisions of this code as
limited by the provisions of this section. Additional criteria shall
be as set forth in Table R301.2(1).

R301.2.1 Wind design criteriaBuildings and portions thereof
shall be constructed in agdarce with the wind provisions of

this code using thevasic design wind speedy, in Table
R301.2(1) Where different construction methods and structural
materials are used for various portions of a building, the
applicable requirements of this sectiom &ach portion shall
apply. Where not otherwise specified, the wind loads listed in
Table R301.2.1(1) adjusted for height and exposure using Table
R301.2.1(2) shall be used to determine design load performance
requirements for wall coverings, curtain wallsof coverings,
exterior windows, skylights, garage doors and exterior doors.
Asphalt shingles shall be designed for wind speeds in accordance
with Section R905.2.4. A continuous load path shall be provided
to transmit the applicable uplift forces in 8en R802.11.1 from

the roof assembly to the foundation.

R301.2.1.2 Wind speed conversion.Where referenced
documents are baseda@iowable stresdesignwind speed$/asq
and do not provide the means for conversion betwegindesign
wind speedsV, and allowable stresdesignwind speeds/asq the
basicdesgn wind speedd/, shall be converted tdlowable stress
design wind speefiVasq using Tabldr301.2.1.2.

TABLE R301.2.1.2
WIND SPEED CONVERSIONS?
V (mph) | 90 | 95|100|105|110]|115{120]|125{130|135
Vasd 70| 74| 77|81|85|89|93| 97101105

For SlI: 1 mile per hour = 0.447 m/s.
a. Linear interpolation is permitted.

R301.2.1.3 Exposure categoryFor each wind direction
considered, an exposure category that adequately reflects the
characteristics of groundurface irregularities shall be
determined for the site at which the building or structure is to
be constructed. For a site located in the transition zone
between categories, the category resulting in the largest wind
forces shall apply. Account shall b@ken of variations in
ground surface roughness that arise from natural topography
and vegetation as well as from constructed features

R301.2.1.3.1 Wind directions and sectorsFor each

selected wind direction at which the wind loads are to be

evaluatedthe exposure of the building or structure shall be

determined for the two upwind sectors extending 45

degrees (0.79 rad) either side of the selected wind

direction. The exposures in these two sectors shall be

determined in accordance with Sections R301321and

R301.2.1.3.3 and the exposure resulting in the highest wind

loads shall be used to represent winds from that direction.

R301.2.1.3.2 Surface roughness cateqorie&. ground

surface roughness within each-dégree (0.79 rad) sector

shall be determied for a distance upwind of the site as

defined in Section R301.2.1.3.3 from the following

categories, for the purpose of assigning an exposure

category as defined in Section R301.2.1.3.3.

Surface _Roughness B.Urban and suburban areas,
wooded areas or otheerrain with numerous closely
spaced obstructions having the size of siifatgily
dwellings or larger.

Surface Roughness C.Open terrain with scattered
obstructions having heights generally less than 30 feet
(9144 mm). This category includes flat opesuiatry,

and grasslands.

Surface Roughness DFlat, unobstructed areas and
water surfaces. This category includes smooth mud flats,
salt flats and unbroken ice.

R301.2.1.3.3 Exposure CategorieAn exposure category

shall be determined in accordance wité fbllowing:

Exposure B.Exposure B shall apply where the ground
surface roughness, as defined by Surface Roughness B,
prevails in the upwind direction for a distance of not less
than 1,500 feet (457 m).

Exposure C.Exposure C shall apply for all cases whe
Exposure B or D does not apply.

Exposure D.Exposure D shall apply where the ground
surface roughness, as defined by Surface Roughness D,
prevails in the upwind direction for a distance of not less
than 5,000 feet (1524 m) or 20 times the height of the
building, whichever is greater. Exposure D shall apply
where the ground surface roughness immediately
upwind of the site is B or C, and the site is within a
distance of 600 feet (183 m) or 20 times the building
height, whichever is greater, from an Exp@sup
condition as defined in the previous sentence.




TABLE R301.2(1)
CLIMATIC AND GEOGRAPHIC DESIGN CRITERIALY

SUBJECT TO DAMAGE
COUNTY % %gg&%’:‘ W SEISMIC DESIGN _ Frost line AIR FREEZING
LOAD. pq V (mph)P BASSPKE:EDDE%/IGr,r\wI Vr\1/|t’J\lD CATEGORY Weathering? depth (inches) Decay INDEX
Baker Note a 103 - Note ¢ Severe 24 Slight 2,000
Benton Note a 96 - Note ¢ Moderate 12 Moderate O 1,5
Clackamas Note a 98 120 Note ¢ Moderate 12 Moderate O 1,5
Clatsop Note a 97 135 Note ¢ Moderate 12 Moderate O 1,75
Columbia Note a 97 120 Note ¢ Moderate 12 Moderate O 1,5
Coos Note a 95 1200 Note ¢ Moderate 12 Moderate O 1,85
Crook Notea 98 110 Note ¢ Severe 18 Slight 2,000
Curry Note a 95 135 Note ¢ Moderate 12 Moderate O 1,5
Deschutes Note a 98 110 Note ¢ Severe 18 Slight O 1,85
Douglas Note a 97 1200 Note ¢ Moderate 18 Moderate O 1,5
Gilliam Note a 100 - Note ¢ Severe 24 Moderate O 1,85
Grant Note a 101 - Note ¢ Severe 24 Slight 2,000
Harney Note a 101 - Note ¢ Severe 24 Moderate 2,000
Hood River Note a 98 - Note ¢ Severe 24 Moderate O 1,5
N.45.5°N - - 120 - - - - -
S.45.5°N - - 110 - - - - -
Jackson Note a 96 - Note ¢ Moderate 18 Slight O 1,85
Jefferson Note a 99 110 Note ¢ Severe 18 Moderate O 1,5
Josephine Note a 95 - Note ¢ Moderate 18 Moderate O 1,75
Klamath Note a 98 120 Note ¢ Severe 24 Moderate O 1,5
Lake Note a 99 - Note ¢ Severe 24 Slight O 5DQ
Lane Note a 98 120" Note ¢ Moderate 12 Moderate O 1,5
Lincoln Note a 96 135 Note ¢ Moderate 12 Moderate O 1, 5
Linn Note a 98 - Note ¢ Moderate 12 Moderate O 1,85
Malheur Note a 102 - Note ¢ Severe 24 Slight O 1,5
Marion Note a 98 - Note ¢ Moderate 12 Moderate O 1,85
Morrow Note a 101 - Note ¢ Severe 24 Slight O 1,5
Multnomah Note a 98 120 Note ¢ Moderate 18 Moderate O 1,85
Polk Note a 97 - Note ¢ Moderate 12 Moderate O 1,5
Sherman Note a 99 - Note ¢ Severe 24 Slight O 1,85
Tillamook Note a 96 135 Note ¢ Moderate 12 Moderate O 1, 5
Umatilla Note a 102 - Note ¢ Severe 24 Slight O 1, 9
Union Note a 102 - Note ¢ Severe 24 Slight O 1,5
Wallowa Note a 103 - Note ¢ Severe 24 Slight O 1, 9
Wasco Note a 99 110 Note ¢ Severe 24 Slight O 1,5
Washington Note a 97 - Note ¢ Moderate 12 Moderate O 1, 9
Wheeler Note a 100 - Note ¢ Severe 24 Slight O 1,85
Yambhill Note a 97 - Note ¢ Moderate 12 Moderate O 1,5

For SI: 1 inch = 25.4 mm
a. Theground snow loady, shall be dedrmined in accordance with Section R301.2.3.1.

The basic desigwind speedy, for buildings ad structures in this region with full exposure (wind Exposure Category D) to Columbia River Gorge winds shall be 135 mph.
The basic desigwind speedy, for buildings and structures in this region with full exposure (wind Exposure Category D) to i@dRivelp Gorge winds shall be 120 mph.

b. Sites located within a special wind region as determined from Figure R301.2.1 shall use the special wind region basitdigségus provided herein.

c. The seismic design category shall be determinext¢ordance witBection R301.2.2.1

d A fisevereo classification is where weather condi t i oichshereiglistledr no natunal tisawiggn i f i
causing decing salts to be used extensively.

e. The frost line depth below 2,500 feet in Jackson, JosephinkglalidomahCounties is 12 inches.

f. See Sections R301.2.4 and R322ffood plain administratodeterminations anflood hazard dsign criteria.

g. See Section R327 for establishment dfffiie hazard mitigation design criteria.

h. The basic desigwind speedy, for buildings and structures in this region with full exposure (wind Exposure Category D) to Pacific Ocean windsrapall 135

i.

J:




TABLE R301.2.1(1)
COMPONENT AND CLADDING LOADS FOR A BUILDING WITH
A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (ASD) (psf) ¢ e

EFFECTIVE BASIC WIND SPEED, V (mph)
ZONE | WIND AREA
(feet?) 110 115 120 130 135
1 10 100 | -13.0 | 100 [ -140 | 100 [ -150 | 100 [ -180 | 100 | -195
1 20 100 | -120 | 100 | -130 | 100 | -150 | 100 | -170 | 100 | -185
Wl 1 50 100 | -120 [ 100 | -130 | 100 | -140 | 100 | -170 | 100 | -180
gl 1 100 100 | -112.0 | 100 | -130 | 100 | -140 | 100 | -160 | 100 | -175
5 2 10 100 | 210 | 100 | 230 | 100 | -260 | 100 | -300 | 100 | -325
NEE 20 100 | -190 | 100 | -210 | 100 | -230 | 100 | -270 | 100 | -290
el 2 50 100 | -16.0 | 100 | -180 | 100 | -190 | 100 | -230 | 100 | -245
ol 2 100 100 | -140 | 100 | -150 | 100 | -160 | 100 | -190 | 100 | -205
08: 3 10 100 | 330 | 100 | 360 | 100 | -390 | 100 | -460 | 100 | -495
3 20 100 | -270 | 100 | 290 | 100 | 320 | 100 | -380 | 100 | -410
3 50 100 | -190 | 100 | 210 | 100 | 230 | 100 | 270 | 100 | -295
3 100 100 | -140 | 100 | -150 | 100 | -160 | 100 | -190 | 100 | -205
1 10 100 | -112.0 | 100 | -130 | 100 | -140 | 105 | -160 | 114 | -175
1 20 100 | -112.0 [ 100 | -120 | 100 | -130 | 100 | -160 | 106 | -17.0
o 1 50 100 | -120 | 100 | -120 | 100 | -130 | 100 | -150 | 100 | -165
sl 1 100 100 | -100 | 100 | -12.0 | 100 | -120 | 100 | -150 | 100 | -16.0
gl 2 10 100 | 200 | 100 [ 220 | 100 | 240 | 105 | -290 | 114 | -310
NE 20 100 | -190 | 100 | 200 | 100 | 220 | 100 | -260 | 106 | -285
Sl 2 50 100 | -16.0 | 100 [ -180 | 100 | 200 | 100 | -230 | 100 | -250
2 100 100 | -150 | 100 | -16.0 | 100 | -180 | 100 | -210 | 100 | -225
53 10 100 | 300 [ 100 [ 330 | 100 | 360 | 105 | -430 | 114 | -46.0
| 3 20 100 | 280 | 100 | -31.0 | 100 | -340 | 100 | -400 | 106 | -430
3 50 100 | -260 | 100 | 280 | 100 | -31.0 | 100 | -360 | 100 | -390
3 100 100 | -240 | 100 | 260 | 100 | 280 | 100 | -330 | 100 | -36.0
1 10 11.9 | -130 | 131 | -140 | 142 | -150 | 167 | -180 | 181 | -195
1 20 11.6 | -120 | 127 | -130 | 138 | -140 | 162 | -170 | 175 | -185
gl 1 50 11.2 | -11.0 | 122 | -120 | 133 | -130 | 156 | -160 | 169 | -17.0
5 1 100 109 | -100 | 119 | -1120 | 129 | -120 | 151 | -150 | 164 | -160
S| 2 10 11.9 | -150 | 131 | -16.0 | 142 | -180 | 167 | -210 | 181 | -225
S 2 20 11.6 | -140 | 127 | -16.0 | 138 | -170 | 162 | -200 | 175 | -215
2 2 50 11.2 | -130 | 122 | -150 | 133 | -160 | 156 | -190 | 169 | -205
N 100 109 | -130 | 119 | -140 | 129 | -150 | 151 | -180 | 164 | -195
1E 10 119 | -150 | 131 | -160 | 142 | -180 | 167 | -210 | 181 | -225
gl 3 20 11.6 | -140 | 127 | -160 | 138 | -170 | 162 | -200 | 175 | -215
3 50 11.2 | -130 | 122 | -150 | 133 | -160 | 156 | -190 | 169 | -205
3 100 109 | -130 | 119 | -140 | 129 | -150 | 151 | -180 | 164 | -195
4 10 131 | -140 | 143 | -150 | 155 | -160 | 182 | -190 | 197 | -205
4 20 125 | -130 | 136 | -140 | 148 | -160 | 174 | -190 | 188 | -205
4 50 11.7 | 120 [ 128 | -140 | 139 | -150 | 163 | -170 | 177 | -185
4 100 111 | -120 [ 121 [ -130 | 132 | -140 | 155 | -170 | 1658 | -180
=] 4 500 100 | -100 | 106 | -1120 | 116 | -120 | 136 | -150 | 147 | -16.0
2| s 10 131 | -170 | 143 | -190 | 155 | 200 | 182 | -240 | 197 | -260
5 20 125 | -160 | 136 | -17.0 | 148 | -19.0 | 174 | -220 | 188 | -240
5 50 11.7 | -140 | 128 | -16.0 | 139 | -170 | 163 | -200 | 177 | -215
5 100 111 [ 130 [ 121 [ 140 [ 132 | -160 | 155 | -190 | 168 | -205
5 500 100 | -100 | 106 | -1120 | 116 | -120 | 136 | -150 | 147 | -16.0

For SlI: 1 foot = 304.8 mm, 1 square foot = 0.09291rmile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa.

a. The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be permittet! to be

less than on¢hird the span length. For cladding fasteners, the effective wind area shall not be greater than thesatritautiaay i

to an individuafastener.
b. For effective areas between those given, the load shall be interpolated or the load associated with the lower effdwiVbarea

used.

c. Table values shall be adjusted for height and exposure by multiplyitigeadjustment coefficient in Table R301.2.1(2).
d. See Figure R301.2.1(1) for locationzmies.

e. Plus and minus signs signify pressures acting toward and away from the bsuidaes.




TABLE R301.2.1(2)
HEIGHT AND EXPOSURE ADJUSTMENT COEFFICIENTS FOR TABLE R301.2.1(1)

MEAN ROOF HEIGHT EXPOSURE
B C D
15 1.00 1.21 1.47
20 1.00 1.29 1.55
25 1.00 1.35 1.61
30 1.00 1.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 1.12 1.53 1.78
50 1.16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87
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FIGURE R301.2.1(1)

COMPONENT AND CLADDING PRESSURE ZONES
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FIGURE R301.2.1
SPECIAL WIND REGIONS i OREGON®"

a. Sites on the pemeterof the identified special wind regions shall be verified usiagards.atcouncil.org

b. Basic design wind speeds shall be obtained from Table R301.2.1(1); see table footnotes for buildings and
structures with full exposure (wind exposure category D) to Pacific Ocean or Columbia River Gorge winds.



https://hazards.atcouncil.org/

Seismicdesgn criteria.

R301.2.2 Seismic provisionsBuildings in Seismic Design
Categories C, B) D1, and D shall be constructed in accordance
with the requirements of this section and other seismic
requirements of this cod&he seismic provisions of this code
shdl apply as follows:

1. Townhousef Seismic Design Categories C,,[; and
Da.

2. Detached oneand twoefamily dwellings in Seismic
Design CategoriesPD; and D.

Buildings in Seismic Design Category E shall be designed to
resist seismic loads in aadance with theBuilding Code
except where the seismic design category is reclassified to
Seismic Design Category ,Din accordance with Section
R301.2.2.1. Components of buildings not required to be
designed to resist seismic loads shall be constructed in
accordance with the provisions of this code.

R301.2.2.1 Determination of seismic design category.
Buildings shall be assigned a seismic design category in
accordance witlrigure R301.2.2.1

R301.2.2.1.1 Alternate determination of seismic design
category.The value ofSsdetermined in accordance with
Section 1613.2 of thBuilding Codéds permitted to be used

to set the seismic design category in accordance with Table
R301.2.2.1.1.

TABLE R301.2.2.1.1
SEISMIC DESIGN CATEGORY DETERMINATION

CALCULATED SDS SEISMIC DESIGN CATEGORY
Ss¢0.17g A

0.17g <Sos ¢ 0.33g B

0.33g <Ss ¢ 0.50g c

0.50g0 '0.67¢g Do

0.67g <Sos ¢ 0.83g D1

0.83g <Sps ¢ 1.25¢g D2
1.25g <Sps E

R301.2.2.1.2 Alternative determination of Seismic
Design Category EBuildings located in Seismic Design
Categoy E in accordance witlFigure R301.2.2.1are
permitted to be reclassified as being in Seismic Design
Category D provided that one of the following is done:

1. A more detailed evaluation of the seismic design
category is made in accordance with the prowsi
and maps of thBuilding Code Buildings located in
Seismic Design Category E in accordance with Table
R301.2.2.1.1 but located in Seismic Design Category
D in accordance with th8uilding Code shall be
permitted to be designed using the Seismic Desig
Category D requirements of this code.

2. Buildings located in Seismic Design Category E that
conform to the following additional restrictions are
permitted to be constructed in accordance with the
provisions for Seismic Design Categoryddthis code:

2.1.All exterior shear wall lines obraced wall
panelsare in one plane vertically from the
foundation to the uppermostory.

2.2.Floors shall not cantilever past txeterior walls

2.3.The building is within the requirements of
Section R301.2.2.2.6or being considered as
regular.

R301.2.2.2 Weights of materialsAverage dead loads shall
not exceed 15 pounds per square foot (720 Pa) for the
combined roof and ceiling assemblies (on a horizontal
projection) orl5 pounds per square foot (720 Pa) foroflo
assemblies, except as further limited by Section R301.2.2.
Dead loads for walls aboygradeshall not exceed:

1. Fifteen pounds per square foot (720 Pa) for exterior
light-frame wood walls.

2. Fourteen pounds per square foot (670 Pa) for exterior
light-frame coldformed steel walls.

3. Ten pounds per square foot (480 Pa) for interior dight
frame wood walls.

4. Five pounds per square foot (240 Pa) for interior fight
frame coldformed steel walls.

5. Eighty pounds per square foot (3830 Pa) for itttk
(203 mm) masonry walls.

6. Eighty-five pounds per square foot (4070 Pa) fer 6
inch-thick (152 mm) concrete walls.

7. Ten pounds per square foot (480 Pa) for SIP walls.
Exceptions:

1. Roof and ceiling dead loadjreater than 15 pounds
per square foot (7204, buthotexceeding 25 pounds
per square foot (1190 Pa) shall be permitted provided
that the wall bracing amounts in Section R602.10.3
are increased in accordance with Table R602.10.3(4).

2. Light-frame walls with stone or masonry veneer shall
be permited in accordance with the provisions of
Sections R702.1 and R703.

3. Fireplaces and chimneys shall be permitted in
accordance with Chapter 10.

R301.2.2.35tone and masonry veneeAnchored stone
and masonry veneer shall comply with the requirements
of Secions R702.1 and R703.

R301.2.2.4 Masonry  construction.  Masonry
constructionin Seismic DesigrCategoriesDy and O
shall comply with the requirements of Section
R606.121. Masonry construction in Seismic Design
Category DB shall comply with the requirementof
Section R606.12.4.

R301.2.2.5 Concrete constructionBuildings with exterior
abovegrade concrete walls shall comply witRCA 100 or
shall be designed in accordance with ACI 318.

Exception: Detachedone and twaofamily dwellingsin
Seismic Design Cagry C with exterior abovgrade
concretewalls are allowed to complyith the requirements
of Section R608.
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Note:
Sites on the perimeter of identified seismic design categories shall be verified using the Applied Technology
Council (ATC) hazards by location tool at Hazards.atcouncil.org with the following selected information:

Reference document: ASCE 7-16
Risk category: 1|
Site class: D — Default

The reported value of the short-period design spectral acceleration, SDS, shall be used in conjunction with
Table R301.2.2.1.1 for determination of the seismic design category

FIGURE R301.2.2.1
SEISMIC DESIGN CATEGORIES

- . . . provisions of this code.
Irregular buildings seismic design
1. Shear wall or braced wall offsets out of plane.

R301.2.2.6 Irregular buildings. The seismic provisions of Conditions where exterior shear wall lineboaced wall
this code shall not be used for structures, or portions thereof, panelsare not in one plane vertically from the foundation
located in Seismic Design Categories G, D, and Dy and to the uppermosstory in which they are requirectee
considered to be irregular in accordance with this section. A Figure R301.2.2.6(1).

building or portion of a building shall be considered to be

irregular whereone or more of the conditions defi_ned in with cantilevers or setbacks not exceeding four times
ltems 1 through 7 occur. Irregular structures, or irregular the nominal depth of the wood floor joi§tee Figure
portions of structures, shall be designed in accordance with R301.2.2.6(2)Jare permitted to suppotraced wall

accepted engineering practice to the extent the irregular panelsthat are oubf plane withbraced wall panels
features affect the performance tbe remaining structural below provided that all of the following are satisfied:

system. Where the forces associated with the irregularity are . . . .

resisted by a structural system designed in accordance with 1. Floor joists are nominal 2 inches by 10 inches (51
accepted engineering practice, the remainder of the building mm by .254 mm) or larger and spaced not more
shall be permitted to be designed using thesriptive than 16 inches (406 mm) on center.

Exception: For wood lightframe construction, floors



2. The ratio of the back span tioe cantilever is not
less than 2 to 1.

3. Floor joists at ends obraced wall panelsare
doubled.

4. For woodframe construction, a continuous rim
joist is connected to ends of cantilever joists.
Where spliced, the rim joists shall be spliced
using a galanized metal tie not less than 0.058
inch (1.5 mm) (16 gage) and/4dinches (38 mm)
wide fastened with six 16d nails on each side of
the splice; or a block of the same size as the rim
joist and of sufficient length to fit securely
between the joist spae¢which the splice occurs,
fastened with eight 16d nails on each side of the
splice.

5. Gravity loads carried at the end of cantilevered
joists are limited to uniform wall and roof loads
and the reactions from headers having a span of 8
feet (2438 mm) oless.

OUT OF PLANE
OFFSET IN
EXTERIOR

BRACED

WALL PANELS

2. Lateral support of roofs and floors.Conditions where a
section of floor or roof is ndaterally supported by shear
walls or braced wall lineson all edges.See Figure
R301.2.2.6(3).

Exception: Portions of floors that do not support shear
walls, braced wall panelsabove, or roofs shall be

permitted to extend not more than 6 feet (1829 mm)

beyond a shear wall dbraced wall line See Figure

R301.2.2.6(4).
DASHED LINE INDICATES
BRACED WALL LINE BELOW
__________ A,

ROOF OR FLOOR SHALL BE /—Q . &
PERMITTED TO EXTEND UP TO
6 FT. BEYOND THE BRACED
WALL LINE

THERE 1S NO BRACED

SECTION VIEW

OUT OF PLANE
OFFSET IN
EXTERIOR

BRACED B
WALL PANELS \

FIGURE R301.2.2.6(1)
BRACED WALL PANELS OUT OF PLANE

CANTILEVER/
/"~ SETBACK SHALL
ONLY SUPPORT
/ ROOF AND WALL
WEIGHT

SECTION THRU CANTILEVER :4 FT. WITH2x 12

4FT.WITH2x12
:—_/___/___.

CANTILEVER/
SETBACK SHALD
ONLY SUPPORT
ROOF AND WALL

SECTION THRU CANTILEVER
For SI: 1 foot = 304.8 mm.

FIGURE R301.2.2.6(2)
BRACED WALL PANELS SUPPORTED BY
CANTILEVER OR SETBACK

WALL LINE ON THIS EDGE
OF THE ROOF

For SlI: 1 foot = 304.8 mm.

FIGURE R301.2.2.6(3)
FLOOR OR ROOF NOT SUPPORTED AT ALL EDGES

DASHED LINE INDICATES
BRACED WALL LINE BELOW

THERE IS NO BRACED _7
WALL LINE ON THIS
EDGE OF THE ROOF

For SlI: 1 foot = 304.8 mm.

FIGURE R301.2.2.6(4)

ROOF OR FLOOR EXTENSION BEYOND BRACED WALL LINE

3. Shear wall or braced wall offsets in planeConditions

where the end of &raced wall paneloccurs over an
opening in the wall below and extends more than 1 foot
(305 mm) horizontally past the edge of the opening. This
provision is applicable to shear \galand braced wall
panelsoffset in plane and tbraced wall panelsffset out

of plane in accordance with the exception to ltersde
Figure R301.2.2.6(5).

Exception: For wood lightframe wall construction, one
end of abraced wall panekhall be permitd to extend
more than 1 foot (305 mm) over an opening not more than




8 feet (2438 mm) in width in the wall below provided that 2. For wood lightframe construdbn, floors shall be

the opening includes a header in accordance with all of the permitted to be vertically offset where the floor
following: framing is lapped or tied together as required by
1. The building width, loading condition and framing Section R502.6.15ee Figure R301.2.2.6(7).
membe species limitations of Table R602.7(1) shall
anol FLOOR JOISTS CANNOT
pply. BE TIED DIRECTLY
2. The header is composed of: | TOGETHER

2.1. Not less than one 2 x 12 or two 2 x 10 for an
opening not more than 4 feet (1219 mm) wide. '

2.2. Not less than two 2 x 12 or three 2 x 10 for
an opening not more thanféet (1829 mm)
in width.

2.3. Not less than three 2 x 12 or four 2 x 10 for
an opening not more than 8 feet (2438 mm)
in width.

3. The entire length of theraced wall panetioes not
occur over an opening in the wall below. SECTION VIEW

REQUIRED I FLOOR JOISTS CANNOT BE

BRACED WALL TIED DIRECTLY TOGETHER
PANEL

L

EXTERIOR ELEVATION \—MORE THAN 1 FT. SECTION VIEW

FIGURE R301.2.2.6(7)
PORTIONS OF FLOOR LEVEL OFFSET VERTICALLY

REQUIRED BRACED
[ WALL PANEL

6. Perpendicular shear wal and wall bracing. Conditions
where shear walls arlataced wall linesdo not occur in
two perpendicular directionSee Figure R301.2.2.6(8).

BRACED WALL
- LINES ARE NOT
PERPENDICULAR \\{ - --------------

= R

____________ ' PLAN VIEW
A\

MORE THAN 1 FT. J
EXTERIOR ISOMETRIC
For SI: 1 foot = 304.8 mm.

FIGURE R301.2.2.6(5) -~ ” 4
BRACED WALL PANEL EXTENSION OVER OPENING

FIGURE R301.2.2.6(8)

4. Floor and roof opening.Conditions where an opening in BRACED WALL LINES NOT PERPENDICULAR

a floor or roof exceeds the lesser of 12 feet (3658 mm) or

50 percent of the least floor or roof dimensioeiween 7. Wall bracing in stories containing masonry or

adiacent braced wallHes. See Fiqure R301226(6) concrete COhSthCtIOﬂ.COﬂdItIOhS Whel’e stories abOVe
5. Floor level offset. Conditions where portions of a floor grade p'a.”eafe partially or cor_npletely_ braced by wood

level are vertically offset. wall framing in accordance with Section R602 or eold

formed steel wall framing in accordance with Section

Exceptions: R603 include masonry or concrete constructiiere
1. Framing supported directly by continuous this irregularity applies, the entire story shall be designed
foundations at the perimeter of the building. in accordance with accepted engineering practice.

Exceptions: Fireplaces, chimneys and masonry veneer
in accordance with this code.



_____________

Y

P ‘. _____________ I —
DASHED LINE INDICATES —/ < »| MORE THAN B1/2
BRACED WALL LINE BELOW IS IRREGULAR
PLAN VIEW
(B1<B3)

MORE THAN B2/2
IS IRREGULAR

T

B2

1

EIGURE R301.2.2.6(6)

OPENING LIMITATIONS FOR FLOOR AND ROOF DIAPHRAGMS

,,,,,,,,,,,,,,,,

R301.2.2.7 Height limitations. Wood-framed buildings
shall be limited to three stories abayrade planer thelimits

given in Table R602.10.3(3). Celdrmed steeframed
buildings shall be limited to less than or equal to threeestori
abovegrade plandn accordance with AISI S230. Mezzanines
as defined in Section R202 that comply with Section R325 shall
not be considered as stories. Structural insulated panel buildings
shall be limited to two stories abogede plane

R301.2.2.8 Cal-formed steel framing in Seismic Design
CategoriesDo, D1 and D2. In Seismic Design Categories,D
D; and I3 in addition to the requirements of this code, eold
formed steel framing shall comply with the requirements of
AISI S230.

R301.2.2.9 Masonry chimeys. In Seismic Design
Categories R D: and D, Masonry chimneys shall be
reinforced and anchored to the building in accordance with
Sections R1003.3 and R1003.4.

R301.2.2.10 Anchorage of water heatersln Seismic
Design Categories §) D; and D, Water haters shall be
anchored against movement and overturning in accordance
with Section M1307.2.

PLAN VIEW
(B2 < B4)




Independent of the 50 psf uniform load case, elevated garage floors

Snow loads. a.

R301.2.3 Snow loads.Woodframed construction, cold
formed, steeframed construction and masonry and concrete
construction, and structural insulat@énel construction in
regions with ground snow loads 70 pounds per square foot (3.35
kPa) or less, shall be in accordance with Chapters 5, 6 and 8.
Buildings in regions with ground snow loads greater than 70
pounds per square foot (3.35 kPa) shall be giesi in
accordance with accepted engineering practice.

R301.2.3.1 Ground Snow Load DeterminationSite-specific
ground snow loads, shall be those set forth in the online
lookup tool at Snowload.seao.org/lookup.hiviihere the site
elevation is higherhian the modeled elevation reported by the
online lookup tool, the reported ground snow load values shall
be adjusted by adding the specified loads from Table R301.2.3.1.
The minimum ground snow load for prescriptive design is 36 pscf'

(1.724 kN/m). The minmum roof snow load for engineered

shall also be capable of supporting two 2:p00nd loads each applied

over 4.5inch by 4.5inch areas centered 5 fegtaat perpendicular to

the direction of vehicle entry and a second pair of 2(ifithd loads 9

feet from the first pair of 2,0000und loads parallel to the direction of
vehicle entry. This combination of concentrated loads shall be applied
where they causine maximum bending moment and deflection, and
separately where they cause the maximum shear and bearing stress of
the supporting framing members, but need not be applied closer than
2 feet from the interior end wall nor closer than 1 foot from interior
sidewalls.

b. Uninhabitableatticswithout storage are those where the clear height

between joists and rafters is not more than 42 inches, or where there
are not two or more adjacent trusses with web configurations capable
of accommodating an assumed regtard?2 inches in height by 24
inches in width, or greater, within the plane of the trusses. This live
load need not be assumed to act concurrently with any other live load
requirements.

Individual stair treads shall be designed for the uniformly disteith

live load or a 30pound concentrated load acting over an area of 4
square inches, whichever produces the greater stresses.

A single concentrated load applied in any direction at any point along
the top.

See Section R507.1 for decks attacheeixterior walls

Guard in-fill components (all those except the handrail), balusters
and panel fillers shall be designed to withstand a horizontally applied
normal load of 50 pounds on an area equal to 1 square foot. This load
need not be assumed to a@cincurrently with any other live load
requirement.

. Uninhabitableattics with limited storage are those where the clear

height between joists and rafters is 42 inches or greater, or where
there are two or more adjacent trusses with web configurations
camble of accommodating an assumed rectangle 42 inches in height
by 24 inches in width, or greater, within the plane of the trusses.

The live load need only be applied to those portions of the joists or

truss bottom chords where all of the following conditi@re met:

1. The attic area is accessed from an opening not less than 20
inches in width by 30 inches in length that is located where the
clear height in thattic is not less than 30 inches.

2. The slopes of the joists or truss bottom chords are nategre
than 2 units vertical to 12 units horizontal.

3. Required insulation depth is less than the joist or truss bottom
chord member depth.

The remaining portions of the joists or truss bottom chords shall be

designed for a uniformly distributed concurrémé load of not less

than 10 pounds per square foot.

Glazing used in handrail assemblies ajuardsshall be designed

with a safety factor of 4. The safety factor shall be applied to each of
the concentrated loads applied to the top of the rail, atitbttbad

on the infill components. These loads shall be determined
independent of one another, and loads are assumed not to occur with
any other live load.

Where the top of a guard is not required to serve as a handrail, the

design is 25 psf (1.197 kNAn d.
TABLE R301.2.3.1
GROUND SNOW LOAD ADJUSTMENT €.
f.
GROUND SNOW
ADJUSTMENT
REGION LOADS
(psf per foot of
elevation gain)
Oregon Coast Mountains 0.07
Interior and Willamette Valleys 0.04
Cascadédviountains 0.07
Siskiyou and Kalmiopsis Mountains 0.04
Plains east of the Cascades 0.007
Klamath Basin 0.008
Eastern Oregon Mountains 0.04
Minimum | ive load.
R301.5 Live load.The minimum live loadshall be as provided
in Table R301.5.
TABLE R301.5
MINIMUM LIVE LOADS h.
UNIFORM| SQNCENTRATED
USE “LOAD LOAD
(pounds)
Uninhabitable attics without stordge 10 --
Uninhabitable attics with limited storay 20 - i
Habitableattics served with fixed stairs 30 - '
Balconies (exterior) and decks 40 --
Fire esapes 40 --
Guardsand handraifs -- 200"
Guard infill component$ - 50
Passenger vehicle garages 50* 2000
Rooms other than sleeping rooms 40 --
Sleeping rooms 30 --
Stairs 40 300

For SlI: 1 inch = 25.4 mm, 1 foot = 304.8 mirpound per squarfoot = 0.0479
kPa,1 square inch = 645 nfril pound = 4.45 N.

single concentrated loadalhbe applied at any point along the top,
in the vertical downward direction and in the horizontal direction
away from the walking surface. Concentrated loads shall not be
applied concurrently.




Fire separation distance.

R302.1 Exterior walls. Constructbn, projections, openings
and penetrations oéxterior walls of dwellings and accessory

structures shall comply with Table R302.1Where multiple

detacheddwellings are located on a singlet, each detached
dwellingshall complyindependentlwith Table 302.1.

Exceptions:

1. Walls, projections, openings or penetrations in walls
perpendicular to the line used to determine fine
separation distance

2. Walls of individual dwelling unitsand theiraccesery
structuredocated on the saniet.

3. Detachednonhabitableaccessory structureexempted
from permits are not required to provide wall protection
based on location on thet. Projections beyond the
exterior wallshall not extend over tHet line.

4. Detached garages accessory thwallinglocated vithin
2 feet (610 mm) of ot line are permitted to have roof
eave projections not exceeding 4 inches (102 mm).

5. Foundation vents installed in compliance with this code
are permitted.

6. Attached deckghat are exempt from permitting by
Section R105.2.All other attached decksshall be
considered projections for compliance with Table
R302.1.

TABLE R302.1
EXTERIOR WALLS

MINIMUM FIRE SEPARATION
EXTERIOR WALL ELEMENT
FIRE-RESISTANCE RATING DISTANCE PROVIDED
Fire-resistance rated 1 houd tested in acordance with ASTM_E119 orU < 3 feet
Wwalls 263 with exposure from both sides
Not fire-resistance rated 0 hours 2 3 feet
Not allowed N/A < 2 feet
Projection§ Fire-resistance rated 1 hour on the undersitié 2 2 feet to < 3 feet
Not fire-resistance rated 0 hours 2 3 feet
) ) Not allowed N/A < 3 feet
Openings in walls —
Unlimited 0 hours 2 3 feet
Comply with Section R302.4 < 3 feet
Penetrations All -
None required 2 3 feet

For Sl: 1 foot = 304.8 mm. NA = Not Applicable.

a. The fireresistance rating shall be permitted to be reduced to 0 hours on the underside of the eave overhang if fireblockiegl is provid
from the wall top plate to the underside of the roof sheatlfimgblocking shall consist of not less than two layers ofitvet (51 mm)
nominal lumber.

b. The fireresistance rating shall be permitted to be reduced to 0 hours on the underside of therhaltgavhere gable vent openings
are not installed.

c. For the purposes of this table, attached decks that are not exempted by Section R105.2 shall be considered projections.




Townhouses.

R302.2 TownhousesEach townhouseshall be considered a

R302.2.4 Fireresistancerated wall continuity. The fire
resistanceated wall or assembly separatitoymnhousesshall

be continuous from the foundation to the underside of the roof
sheathing, deck or slab. The firesistance rating shall extend

separate bilding and shall adjoin or have access to a yard, street, the full length of the wall or assembly, including wall
alley or public way on not less than two sides. The centerline of extensions through and separating attached enclusedsry

an adjoining public way shall be considered an adjacent propertystructures The fireresistanceaated walls shall

line. Eachtownhouseshall be constructed in accordance with
SectonsR302.2.1throughR302.2.11.

R302.2.1 Townhouse separation wall assemblies.
Townhouseshall be separated bytdur fireresistanceated
wall assemblies in accordance with one of the following
requirements:

1. Two I-hour fireresistancaated firewalls, one on each
side of the common property line as shown in Figures
R302.2.1(1) and R302.2.1(2).

2. A common A moadiri firerestanceaked
firewall centered over the common property laseshown
in Figures R302.2.1(3) and R302.2.1(4). Plumbing or

mechanical equipment ducts or vents are not permitted in
o f -haurhwall, ékeppt das f i

t he cavity
specifically detailed in Section R302.4.2.Electrical
installations shall be install in accordance with the
Electrical Code Penetrations of electrical outlet boxes
shall be in accordance with Section R302.4.

3. A common 2hour fireresistanceated wall. Plumbing or

mechanical equipment ducts or vents are not permitted in

the cavity othe common zhour fireresistanceated wall.
Electrical installations shall be installed in accordance with
the Electrical Code Penetrations of electrical outlet boxes
shall be in accordance with Section R302.4.

Exception: A common 2zhour fireresistane-rated
wall is not permitted irownhouseshat are separated
by a real property line.

4. Other listed and tested assemblies that provide an
equivalent fireprotection rating.

Exception: Privacy walls may be constructed of heavy
timber construction.

Townlouseseparation wall assemblies shall be permitted
to be reduced to-hour fireresistanceated wall assemblies
where an automatic fire sprinkler system is installed in
accordance with NFPA 13D.

R302.2.2 Mixed occupanciesMixed occupancies are not
permited intownhouse Such buildings shall be designed and

constructed in accordance with the requirements set forth for

mixed occupancies or live/work units in tBailding Code

Exception: Private garages and carports attached to
townhousesand totaling notmore than 1,000 square feet
(92.9m?) in area pendividual townhouse

R302.2.3 Utilities for townhouses.Shared or commonose
utilities shall not run beneath @wnhouse Separate utility
services shall be supplied to each individialvnhouse
Utilities serving an individualownhouseshall not run beneath
another separatewnhouseand shall not run through tlagtic
of another separatewnhouse

be in

accordance with the following:

1. Exterior wallsand commorniownhouseseparation walls
shall be continuous from the foundation to the underside
of the roof sheathing where the roof/ceiling assgnil
constructed in accordance with SectiR802.2.6.1The
common townhouseseparation wall shall extend to
completely separate adjacembwnhousesand any
attachedhccessory structures

Privacy walls separating porches amecks without a
cover shall be continuous from the foundation to the top
of theguardand have a height of not less than 3 feet (914
mm) above the porch or deck finish floor elevation. The
privacy wall shall extend to the furthest point of the

ed éjorcfbor dek.
3. Privacy walls separating porch and deck coverings shall

be continuous from the foundation to the underside of the
roof sheathing when the roof/ceiling assembly is
constructed in accordance with Secti®802.2.6.1The
privacy wall shall extend to the furthest point of the
porch covering.

4. Fireresistanceated gypsum wallboard usedérterior
walls, privacy walls and commaiownhouseseparation
walls shall be continuous behind building elements such
as showers, bathtapcabinets, chases, soffits, electrical
panels and stair stringers.

Exception: Gypsum board may be omitted behind stair
stringers, provided that the stringers are constructed of one of
the following:

1. Solid sawn dimensional lumber of not less than 3
inches (76 mm) nominal thickness when used in
conjunction with two dhour fireresistanceated wall
assemblies as shown in Figure R302.2.4 (Detail A).

2. Solid sawn dimensional lumber of not less than 4.5
inches (114 mm) nominal thickness when used in
conjurction with a 2hour fireresistanceated wall
assembly as shown in Figure R302.2.4 (Detail B).

3. Engineered wood systems that have been tested and
listed for equivalent burning characteristics.
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FIGURE R302.2.1(1)

TWO 1-HOUR FIREWALLS PERPENDICULAR TO COMMON PROPERTY LINE
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FIGURE R302.2.1(2)
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For SlI: 1 inch = 25.4 mm.

FIGURE R302.2.4
STRINGER PENETRATIONS OF FIREWALL AT COMMON PROPERTY LINE




R302.2.4.1 Porches and decks without a cewv Fire-
resistanceated protection shall be provided for porches and
decks without a cover in accordance with the following
methods:

1. Where one porch or deck is adjacent to another porch

noncombustitd or heavy timber construction (see
Figure R302.2.4). Heavy timber porch components
supporting only the dead load of the porch or deck and
the live load listed in Table R301.5 shall be constructed
in accordance with the following:

or deck, and both are less than 3 feet (914 mm) from a 3.1 Supporting posts fquorches and decks shall be
common preerty line, a single -hour fireresistance not less than 6 inches (153 mm) in nominal
rated privacy wall shall be provided for each porch or thickness.

deck. The privacy wall shall extend to the furthest point

) 3.2 Joists or beams supporting porches and decks
where the porches or decks are adjacent.

shall be not less than 4 inches (102 mm) in

. Where one porch or deck abuts another adjacent porch nominal thickness.
or deck_ at a common property line, either twidur . 3.3.Decking qgn porches and decks shall be not less
fire-resistance at ed wall s or-houwne Amodi fhémezaﬂ%s (gl mm) in nominal thickness.

fire-resistanceated commontownhouse separation
wall shall be provided. Theewnhouseseparation wall
shall extend to the furthest point where theches or
decks are adjacent.

. Where a porch or deck is less than 3 feet (914 mm) from

Porches and decks that extend beyond the privacy wall on
only one side need not be protected past the privacy wall
unless they are less than 3 feet (914 mm) from a common
property line.

a common property line and there is no adjacent porch Exception: Porches and decks withoaitcover and Iogated
or deck less than 3 feet (914 mm) from the common less than 3 feet (914 mm) from a common property line need
property line, the porch or deck shall be of either not be fireresistanceated when the finished floor of the

deck or porch is less than 30 inches (762 mm) abmaae

DECK LOCATED LESS THAN 3 FEET FROM A PROPERTY LINE SHALL BE PROTECTED
AT THE PROPERTY LINE WITH ONE-HOUR WALLS THAT EXTEND FROM GRADE LEVEL
TO AMINIMUM HEIGHT OF 36 INCHES ABOVE THE DECK, OR THE HEIGHT OF THE
GUARDRAIL, WHICHEVER IS GREATER.

DECKS LOCATED 3 FEET OR GREATER FROM THE PROPERTY LINE MAY BE NONRATED
CONSTRUCTION. DECKS LOCATED LESS THAN 3 FEET FROM THE PROPERTY LINE SHALL
BE OF NONCOMBUSTIBLE OR MODIFIED HEAVY TIMBER CONSTRUCTION.

For SI: 1 inch = 25.4 mm.
FIGURE R302.2.4.1
DECK CONSTRUCTION LESS THAN THREE FEET FROM COMMON PROPERTY LINES




R302.2.4.2 Porch coversFire-resistanceated protection 4. A privacy wall need not pitect porch covers and the

shall be provided for porch covers in accordance with the porch cover may be of nonfiresistanceated
following: construction where:

1. Where one porch cover is adjacent to another porch 4.1 Theexterior wallof the building perpendicular
cover and both aress than 3 feet (914 mm) from the to the common property line is-Hour fire
common property line, a singlehbur fireresistance resistanceated construction for a distance of
rated privacy wall shall be provided for each porch not less than 4 & (1220 mm) on each side of
cover. The privacy wall shall extend out to the furthest the common property line and there are no
point where the porch covers are adjacent. openings from the foundation to the underside

2. Where one peh cover abuts another adjacent porch of the porch roof sheathing. Where individual
cover at a common property line, either twdur townhousesre stepped, no openings shall be
fire-resistance at ed wal |l s orhouone fimodi faillowed i thegfoundation less than 4 feet (1220
fire-resistanceated commontownhouseseparation mm) from the property line.
wall shall be provided. Thi®wnhouseseparation wall 4.2 A porch cover projects less than 4 feet (1220
or two individual walls shall extend out to the furthest mm) from the face of the building, the adjacent
point where both porch covers are adjacent. Abutting building walls and porch roof may be protected
porch covers attached to structurally independent or for a distance equal to the distance the porch
dependentownhousesay share building elements as cover projects.
permitted by Section R302.2.7. 4.3.The porch coer may be opeframe

3. Where a porch aeer is less than 3 feet (914 mm) from construction. When fully enclosed, the ceiling
the common property line and there is no adjacent shall be of not less thanHbur fireresistance
porch cover, a -hour fireresistanceated exterior rated construction (sé¢@gureR302.2.4.2).
wall shall be provided. Thexterior wallshall extend 4.4.Enclosedattic space shall be separated at the
to the furthest point of the porch cover. common propey line with either two dhour

The fireresistane-rated walls required in ltems 1 through separation walls or on

3 shall be continuous from the foundation to the roof 2-hourtownhouseseparation wall.

sheathing where the roof/ceiling assembly is constructed in 4.5.The parapet may be omitted on both open
accordance witlsection R302.2.6.MVhere the roof/ceiling framed and enclosed porch covers when the
assembly isnot constructed in accordance with Section roof is sheathed with fireetardantreated
R302.1.6.1, the walls shall terminate in a parapet constructed plywood or¥g-inch (9.6 mm) Type X gypsum

in accordance with Sectid®302.2.5 Porch covers separated sheathing for a horizontal distance of not less
by a fireresistanceated privacy odwelling unitseparaon than 4 feet (1220 mm) measured perpendicular
wall need not be fireesistanceated. to the common property line.

Exceptions:

] R302.2.4.3 Exterior stairways.Exterior stairs located less
1. Anprivacy wall need not protect porch covers andthe  than 3 feet (914 mm) from a common property khall be

porch covers need not be firesistanceated where of fire-resistanceated construction in accordance with the
each individualtownhouseis provided with an following, see Figure R302.2.4.3:

automatic fire sprinkler system in accordamgth
NFPA 13D. Porch covers may be open construction
or may be fully enclosed where ceilings are not less
than Xhour fireresistanceated construction.

2. A privacy wall need not protect a porch cover wien
cover is constructed entirely of heavy tenb
construction. The heavy timber porch cover shall be
open construction unless enclosed at the ceiling by not
less than -‘hour fireresistanceated construction.
Heary timber porch cover components shall be
provided according to the following:

2.1 Suppating post for porch coverings shall be not

Structurally independent stairs may be connected at
the common property line with common treads not less
than 6 feet (1829 mm) in width of noncombbke or
heavy timber construction.

2. Stairs serving an uncovered porch that serves not more
than two individual townhousesmay cross the
common property line. Such stairs shall be not less
than 44 inches (1118 mm) in width and shall be of
noncombustibler heavy timber construction.

3. Stairs constructed using heavy timbers shall comply

with this section and Figure R302.2.4.3. Heavy timber
. ; . stair components supporting only the stair or landing
less than 6 inches (153 mm) in nominal dead load and the live load listed in Table R301.5 shall

th|§kness. . ] be comstructed using the following minimum material
2.2 Joists or beams supporting porch coverings thicknesses:

shall be not less than 4 inches (102 mm) in
nominal thickness.

2.3 Roof sheathing shall be not less than 2 . . .
inches(51 mm) in nominal thickness. 3.2. Stair stringers shall be not less than 4 inches

3. Aprivacy wall need not protect porch covers and the (1(,)2 mm) in nominal thlcknes§.
porch cover may be of nonfiresistanceated 3.3. Joists or bams supporting landings shall be not

construction where they project not more than 2 feet less than 4 inches (102 mm) in nominal thickness.
(620 mm) from the face of the building.

3.1. Supporting posts for stairs shall be not less than
6 inches (153 mm) in nominal thickness.



3.4. Stair treads and landing decking shall be not less shall extend not less than 30 inches (762 mm) above the

than 6 inches (153 mm) in nominal thickness. lower roof surface.
Exceptions: Exception: A parapet is not required in the preceding
1. Stairs located less than 3 feet (914 mm) from a two cases where theof coveringcomplies with a
rated when they are not under cover and not more ASTM E108 or UL 790 md the roof decking or
than 30 inches (762 mm) aboyede sheathing is of noncombustible materials or -fire

retardanttreated wood for a distance of 4 feet (1219
mm) on each side of the wall or walls, or one layer of
5/g-inch (15.9 mm) Type X gypsum board is installed
directly beneath the of decking or sheathing,

2. Stairs may be located less than 3 feet (914 mm) from
a common property line when constructed using
noncombustible materials

R302.2.5Parapets for townhousesWhere requiredparapets supported by not less than nominainzh (51 mm)
shall be constructed féownhousess an extension @ixterior ledgers attached to the sides of the roof framing
walls or common walls in accordance with the following: members, for a distance of not less than 4 feet (1219
1. Where roof surfaces adjacent to the wall or walls are at mm) on each side of the wall or walls and any
the same eleviain, the parapet shall extend not less than openings or penetrations in theof are not within 4
30 inches (762 mm) above the roof surfaces. feet (1219 mm) of the common wallsire-retardant
2. Where roof surfaces adjacent to the wall or walls are at treated wood shall meet the requirements of Sections
different elevations and the higher roof is not more than R802.1.5 and R803.2.1.2.

30 inches (762 mm) above the lower roof, the pﬁrap

NOTES

EXTENDING NOT LESS THAN 4 FEET PERPENDICULARLY FROM THE PROPERTY LINE,
ACROSS THE FRONT OF THE DWELLING UNIT. THIS WALL IS TO EXTEND FROM THE
FOUNDATION OF THE DWELLING UNIT TO THE UPPERMOST ROOF SHEATHING OF THE PORCH.

@ ONE-HOUR WALL, WITHOUT OPENINGS, CONTINUING FROM COMMON PROPERTY LINE,

STAIRWAYS THAT ARE LESS THAN 3 FEET FROM THE PROPERTY LINE SHALL BE OF ONE-HOUR,
MODIFIED HEAVY TIMBER, OR NONCOMBUSTIBLE CONSTRUCTION (SEE FIGURE R302.2.4.3).

@ ROOF CONSTRUCTION SHALL BE AS PROPERTY LINE CONSTRUCTION.

@ IF A PORCH SOFFIT I8 PROVIDED, THE SOFFIT SHALL BE OF % INCH TYPE X GYPSUM BOARD
SHEATHING WITHOUT OPENINGS, FOR ITS FULL DEPTH AND WIDTH.

For SlI: 1 inch = 25.4 mm.

FIGURE R302.2.4.2
COVERED PORCH AT COMMON PROPERTY LINE
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NOTES:

FOR UNCOVERED PORCHES SERVING NOT MORE THAN TWO UNITS,

A COMMON STAIR MAY BE PROVIDED WITH A WIDTH OF NOT LESS THAN
44 INCHES AND SHALL BE OF NONCOMBUSTIBLE OR HEAVY TIMBER
CONSTRUCTION

For SI: 1 inch 25.4 mm.
FIGURE R302.2.4.3
EXTERIOR STAIRWAY

3. A parapet is not required where roof surfaces adjacent to inches (457 mm), to include counterflashing and coping
the wall or walls are at different elevations and the higher materials. Where the roof slopes toward a parapet at slopes
roof is more than 30 inches (762 mm) above the lower roof.  greater than 2 units vertical in 12 units horizontal ({@&itent
The common wall constructidnom the lower roof to the slope), the parapet shall extend to the same height as any
underside of the higher roof deck shall have not less than a portion of te roof within a distance of 3 feet (914 mm), and
1-hour fireresistance rating. The wall shall be rated for  the height shall be not less than 30 inches (762 mm).

re(;(c?fgstuh;et ch())rrnnpl?/ovtv?thsg:ﬁig%gg%.és. not required for R302.2.6 Townhouse roof constru_ctionln addition to the
requirements of Chapter 8 of this codewnhousesshall
R302.2.5.1Parapet construction. Parapets shall have the comply with this section for fireesstancerated roof/ceiling
same fireresistance rating as that required for the supporting construction,  roof/ceiling  penetrations, and  cricket
wall or walls. On any side adjacent to a roof surface, the construction. Projections of eaves, cornices, and similar
parapet shall have noncombustible faces for the uppefif@ost components shall comply witBection R302.2.6.4.



R302.2.6.1 Roof/ceiling assemblies. Roof/ceiling constructed in accordance with tBailding Code

assemblies intersecting firesistanceated exterior walls Such shafts shall extend from where the factory
may be of nonrated construction. Roof/ceiling assemblies built chimney first penetrates a firesistancaated
intersecting common fireesistanceated individual wall or ceiling and shall continue to the uppermost
townhouseunit separation walls and privacy walls associated termination of the chimney.
with porch coves and decks shall comply with Section 2. Unprotected factorpuilt chimneys and other
R302.2.%r be constructed in accordance with the following: unprotected penetrations are allowed less than 4 feet
1. A rooficeiling assembly with framing oriented (1220 mm) from common property lines when
perpendicular to a-hour wall shall be constructed in parapets are provided in accordanaéh Section
accordance with FigureR302.2.1(1). The roof R302.2.5.
sheathing shall be either firetardanitreated R302.2.6.3 Cricket constructionWhere crickets are
plywood or have not less thag-inch (15.9 mm) Type installed, one of the following methods of construction shall

X gypsum board installed under the standard plywood e ysed.
sheathing for a horizontal distance of not less than 4

feet (1220 mm) from theommon property line. 1. Where crickets are 30 inches or less in height, the

common fireresistantownhouseseparation wall may

2. Aroof/ceiling assembly with framing oriented parallel terminate at the underlying roof sheathing. The
to a Ehour wall shall be constructed in accordance underlying roof sheathing shall be protected with either
with Figure R302.2.1(2). fire-retardantreated plywood or have not less tf5n

3. A roof/ceiling assembly with framing oriented inch (15.9 mm) Type X gypsum board installed under
perpendicul ar -how commof wedl d i f i e dhe staddard plvood roof sheathing for the full extent
shall be constructed in accordance wiltigure of the cricket, but not less than 4 feet measured
R302.2.1(3). The roof sheathing shall be either fire horizontally from the common property line. There
retardantreated plywood or have not less thds shall be no openings in the roof sheathing under the
inch (15.9 mm) Type X gypsum board installed under cricket [see Figures R302.2.6.3(1) and R302.2.6.3(2)].
the standard plywood o sheathing for a horizontal 2. Wher crickets greater than 30 inches in height are
distance of not less than 4 feet (1220 mm) from the provided, the common fireesistant townhouse
common property line. separation wall shall extend to the cricket roof

4. Aroof/ceiling assembly with framing oriented parallel sheathing, and the cricket roof sheathing shall be
t o a fi m o-fiour f conenmbrd walk shall be protected with either firgetardantreated plywood or
constructed in accordance with Figure R302.2.1(4). havenot less thaf/s-inch (15.9 mm) Type X gypsum

5. As an alternate to Items 1 through 4, the entire ceiling of board installed under the standard plywood roof
the upper story shall be protected throughout with two sheathing for a horlzonta! distance of not less tha}n 4
layers of/g-inch (15.9 mm) Type X gypsum board as feet (1220 mm) on each side of common property line.
required for a “our fireresistanceated roof/ceiling There shall be no openings in the cricket sheathing
assembly. Where roof framirig parallel to a common [seeFigure R302.2.6.3(3)].
townhouseseparation wall, a -hour attic enclosure R302.2.6.4 Eaves, cornices and similar projections.
Amushroomd may be constr uPrbectibns baateddasdthan 3 feett (314 nim) fgom B eommon
R302.2.6.1 and the two layersgfinch (15.9 mm) Type property line shall be in accordance with this section. Structural

X gypsum board on the ceiling may terminate at the  projections such anclosed eaves and cornices located less than
outside verticaledge f t he A mushr oom. &3 feet (914 mm) from a common property line shall be
constructed in accordance with Table R302.2.6.4. Projections
within 3 feet (914 mm) of an exterior common property line shall
be in accordance with Sectio362.1.

R302.2.6.2 Roof/ceiling  penetrations. Membrane
penetrations of the fireesistanceated ceiling required by
Section R302.2.6.1 shall be protected by approved
penetration firestop system in accordance with Sections R302.2.7 Structural design approachTownhousestructures
R302.4.1.1 and R204.1.2. Througipenetrating items shall ~ shall be permitted to be designed as structurally dependent
be enclosed within a shaft constructed in accordance with thestructures, structurally independent structures or a combination
Building Code of both. Sed-igure R302.2.7.

Skylights, mechanical and plumbing vents, attic vents, solar  R302.27.1 Lateral force analysisA lateral force analysis
collectors and similar penetrations of the roof are not permitted  ghg)| pe submitted at the time of application wteemhouses
within 4 feet (1220 mm) of the common property line. or the portions oftownhousesare designed in accordance

Exceptions: with accepted engineering practice as either structurally

1. Chimneys may penetrate roofs less than 4 feet (1220  independent or structufldependentTownhousedesigned
mm) from a common property line when a spark  Using only the prescriptive provisions of this code are exempt
arrestor is installed at the terminus. Where fagtory ~ from this requirement. Building components providing
built chimneys are located less than 4 feet (1220 lateral resistance shall be identified and detailed in the
mm) from a common property line, they shall be  construction documents
enclosed within our fireresistanceated shafts
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FIGURE R302.2.6.1
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For SI: 1 inch = 25.4 mm.
FIGURE R302.2.6.3(1)
UNRATED CRICKET LESS OR EQUAL TO 30 INCHES
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"MODIFIED" 2-HR
PROPERTY LINE FIREWALL

1. DETAIL IS SIMILAR FCR (2) 1-HR FIREWALL OPTION
2. SEE FIGURE R302.2.1(3) FOR ADDITIONAL INFORMATION

For SI: 1 inch = 25.4nm.

FIGURE R302.2.6.3(2)

UNRATED CRICKET LESS THAN OR EQUAL TO 30 INCHES

TABLE R302.2.6.4
STRUCTURAL PROJECTIONS LOCATED LESS THAN 3 FEET OF ANY PROPERTY LINE

MAXIMUM
RELATIONSHIP OF EAVE MAXIMUM  |PARAPET OR ROOF 1-HOUR-RATED
EAg/IIIfASI’LES};ERSCSJCE%F‘QFII\‘(;(l:\Ef & | FASCIA/BARGE TO | VENTILATION | LENGTH OF PROTECTION LE',D\E?J'_'E(B:;?ONND PROTECTION
PROPERTY LINE PERMITTED | PROJECTION REQUIRED PROPERTY LINE REQUIRED
Enclosed
with roof framing Parallel No 12+ maximum Yes 12+ maximum Yes
perpendicular to property ling
Unenclosed
with roof framing Parallel No 12+ maximum Yes 12+ maximum No
perpendicular to property ling
Enclosed
with roof framing parallel to Perpendicular No 24+ maximum No 12+maximum Yes
property line
Unenclosed
with roof framing parallel to Perpendicular Yes 24+ maximum No 12+ maximum No
property line

For SI: 1 inch = 25.4 mm.

a. Does not apply to exterior balconies.
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@ STRUCTURALLY "INDEPENDENT" EXAMPLE
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AND DETAILED DRAG STRUTS
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@ STRUCTURALLY "DEPENDENT" EXAMPLE

SW = Possible shear wall location

For SI: 1 inch = 25.4 mm.
FIGURE R302.2.7
STRUCTURAL DESIGN APPROACH

R302.2.7.2 Structural indepenénce.Townhousedesigned resistanceated wall as provided in Section R302.2.
and constructed as structurally independent in accordance 6. Soffit enclosures.
with the prescriptive provisions of this code shall be 7. Cricket framing.
permitted to share the following elements: .
o 8. Roof covering
Exceptions: 9. Gutters and dwnspouts.

1. Foundations supportingxterior wallsor common
walls and nonolithic grade beam footings.

2. Structural roof and wall sheathing from each unit

10. Porches and stairs.
11. Porch coverings.

fastened to the common wall framing. These Portions of structurally independeiotvnhouseslesigned
elements shall be edge fastened at each side of the N accordance with accepted engineering practice shall
common property line. provide independent_ vertical _ and lateral loedisting

3. Nonstructural wall andoof covering. systems for such designed ponto

4. Flashing &the termination ofoof coveringsover R302.2.7.3 Structural dependenceStructurally dependent
common wall. townhousesshall be designed in accordance with Section

5. Modified 2hour or a common -Pour fire R301.1.3.



R302.2.8 Fireresistancerated walls and cantilevers. cantilever shall have not less tharhdur fire
resistanceated protection for a distance of not less
than 4 feet (1240 mpon each side of the common
property line. Where the cantilever projects less than
4 feet (1240 mm) from the face of the building, the
prohibition of openings and the firesistanceated
wall and soffit construction perpendicular to the
common propertyline need only extend for a

R302.2.8.1 Location on property. Townhouse exterior
walls, privacy walls,commontownhouseseparation walls,
exterior stairways porches, porch coverings, decks, roofs
and projections located less than 3 feet (914 mm) from a
common or exterior property line shall be fresistance
rated and constructed in accordance with tactisn.

Exception: Walls oriented perpendicular to a common distance equal to the projection of the cantilever.
property line need not be fir@sistanceated construction ) ) o ] .
and may have unprotected openings. R302.2.8_.3 Openlngs.Ope_nlr!g_s in flrae5|stantexter|pr

) . walls, privacy walls and individuatownhouseseparation
R302.2.8.1.1 Townhouse wall constructionExterior walls are not permitted.

walls, privacy walls, and commotownhouseseparéon ) ) )
walls shall be parallel to the common property line and be R302.2.9 Townhouse dwelling unit andarage separations.
of fire-resistanceated construction. Such walls shall be of Townhouseshall be separated from attached garages in
the types listed in SectioR302.20r otherlisted, tested accordance with Section R302.6.

assemblies that provide an equivalerg-fgsistance rating.  R302.2.10 Townhouse interior duct and vent chase

R302.2.8.2 Cantilevered living areasCantilevered living ~ Penetrations of floor/ceiling assembliesGas vents, ducts,

areas shall be protected by one of the following methods: ~ PiPing and factorbuilt chimneys thatxdend through not more
than two floors need not be enclosed, provided the openings

1. Where one cantilever is adjacent to another cantilever, around the penetrations are fs@pped at each floor.

and both are less than 3 feet (914 mm) from the

common propey line, a single hour fireresistance Exc_epti(_)n: Type BW gas vents installed in accordance with
ratedtownhouseseparation wall shall be provided for their listing.
each cantilever. Thwnhouseseparation walls shall  R302.2.11 Townhouse foundation and footingoistruction.
ex‘gend to the furthest point where the cantilevers are p single footing and foundation wall may be designed and
adjacent. constructed for common property line walls in accordance with
2. Where one cantilever abuts anotheradjt cantilever this section, Figure R302.2.11 and Chapter 4. Through
at a common property line, either twehtur fire penetrations of the foundation across a common property line
resistance at ed wal | s o+hounfiree fareorshti grmiteedl of reRuired by local conditions, footing
resistanceated commortownhouseseparation wall drains, rain drains and low point unekror drainage shall be
shall be provided. Th®wnhouseeparation wall shall provided and drained to approvedocation.
gg}ggg rf’? the furthest point wte both cantilevers are R302.2.12 Townhouse roof coveringsin addition to the

) ) o requirements of Chapter 9, structurallyndependent
3. Where there is one cantilever within 3 feet of the townhouseshall be provided with a minimum Classr@of
common property line and no adjacent cantilever less coyering and structurally dependertownhousesshall be

than 3 feet (914 mm) from the common property line, provided with a minimum Class ®of covering
a l-hour fireresistanceated exterior wall shall be

provided Theexterior wallshall extend to the furthest Exceptions:
point of the cantilever. 1. Structurally dependertownhousesnay use Class C
The fireresistanceated walls required in Items 1 through rooflcovenng; wherall of the following conditions are
3 shall be continuous from the foundation to the roof met )
sheathing when the roof/ceiling assembly is constructed in 1.1. The townhousesre not more than two stories
accordane with SectionR302.2.6.1 When the roof/ceiling in height.
assembly is not constructed in accordance with Section 1.2. The townhouseslo not have more than 6,000
R302.2.6.1 the wall shall terminate in a parapet constructed square feet (557 fnof projected roof area.
in accordance with Sectid®302.2.5. 1.3.There is not less than 3 feet (914 mm) from the
Exceptions: extremty of the roof to the exterior property
1. Cantilevers may be unprotected when each line or an assumed property line on all sides
individual townhouseis provided with a fire except for street fronts.
suppression system in accordance with NFPA 13D. 2. Roof coveringsfor townhouseslocated in areas

2. The extension of firgesistanceated walls beneath determined by thmunicipalityto be' ‘Wildfire Hazard
the cantilevermay be omitted, provided that the Zones," shall be in ac.:corda.nce with MR%?
exterior Wa”perpendicu|ar to the common property R302.2.13 Townhouse dWeI“ng unit egreSEaCh individual
line is :hour fireresistanceated construction fora ~ townhouseshall have a means of egress system in accordance
distance of 4 feet (1240 mm) on each side of the With Section R311. Such means of egress system shall be a
common property line from the foundation to the Structurally independent exit way, having a clear width of not
bottom of the caiilever. Foundation vents shall not ~ less ttan 3 feet.
be located less than 4 feet (1240 mm) from the
common property line. The soffited area under the



R302.2.14 Townhouse adaptability/accessibilityj¢here the shall be mad@ccessiblén accordance with the requirements
project includes four or more contiguous individual for Group R3 occupancies in Chapter 11 of 8eilding Code
townhouses one or more of which is single story, the Anycommonuse facilities such as a clubhouse or management
requirements of the Fair Housing Act and Chapter 11 of the office shall be made accessibleaocordance with Chapter 11
Building Codeapply. Groundlevel, singlestory townhouses of theBuilding Code
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o-family dwellings.

R302.3.2 Property line separation.Where a_twefamily

dwelling is_separated by a real property lirdgyelling unit

R302.4.2 Membrane penetrationsiembrane penetrations in
townhousesshall comply with his section and Section
R302.4.2.1Membrane penetrations shall comply with Section
R302.4.1. Where walls are required to have arfésistance
rating, recessed fixtures shall be installed so that the required

separationshall be provided in accordance with one of the fire-resistance rating will not be reduced.

following:

1.

Townhous@rovisions of Section R302.2, as applicable.

Exceptions:
1. Membrane penetrations of not more thahair fire

2. Two individual wall assemblies having not less than a 1

hour fireresistance rating where tested in accordance with

ASTM E119 or UL 263.

3. Otherapprovedmethods of equivalent fire resistance.

Dwelling unit rated penetrations.

R302.4 Dwelling unit rated penetrations.Penetrations of wall

or floor-ceiling assemblies required to be fiesistance rated in
accordance with Section R302.2R802.3 shall be protected in
accordance with this section.

R302.4.1 Throughpenetrations. Throughpenetrations in
fire-resistantexterior walls privacy walls and individuabr
common townhouseseparation walls are not permitted in
townhousesln other tha townhouseghrough penetrations of
fire-resistanceated wall or floor assemblies shall comply with
Section R302.4.1.1 or R302.4.1.2.

Exception: In other thartownhousesyhere the penetrating
items are steel, ferrous or copper pipes, tubes or conithaits,
annular space shall be protected as follows:

1.

In concrete or masonry wall or floor assemblies,
concrete, grout or mortar shall be permitted where
installed to the full thickness of the wall or floor
assembly or the thickness required to maintaifitbe
resistance rating, provided that both of the following
are complied with:

1.1. The nominal diameter of the penetrating item is
not more than 6 inches (152 mm).

1.2.The area of the opening through the wall does
not exceed 144 square inches (92 90°)mm

The material used to fill the annular space shall
prevent the passage of flame and hot gases sufficient
to ignite cotton waste where subjected to ASTM E119
or UL 263 time temperature fire conditions under a
positive pressure differential of not ldkan 0.01 inch

of water (3 Pa) at the location of the penetration for the
time period equivalent to the firesistance rating of
the construction penetrated.

R302.4.1.1 Fireresistancerated assembly. Penetrations
shall be installed as tested in tapprovedfire-resistance
rated assembly.

R302.4.1.2 Penetration firestop systenPenetrations shall
be protected by ampprovedpenetration firestop system
installed as tested in accordance with ASTM E814 or UL

resistanceated walls and partitions by steel electrical
boxes that do not exceed 16 square inches (0.0103 m2)
in area provided that the aggregate area of the
openings through the membranaed not exceed 100
sguare inches (0.064%nin any 100 square feet (9.29
m?) of wall area. Thennularspace between the wall
membrane and the box shall not excéednch (3.1
mm). Such boxes on opposite sides of the wall shall be
separated by one ofefollowing:

1.1.By a horizontal distance of not less than 24
inches (610 mm) where the wall or partition is
constructed with individual noncommunicating
stud cavities.

1.2.By a horizontal distance of not less than the
depth of the wall cavity where theall cavity is
filled with cellulose loosefill, rockwool or slag
mineral wool insulation.

1.3.By solid fireblocking in accordance with
Section R302.11.

1.4. By protecting both boxes willstedputty pads.

1.5. By otherlistedmaterials and methods.

Membrane penetrations Histed electrical boxes of
any materials provided that the boxes have been tested
for use in fireresistanceaated assemblies and are
installed in accordance with the instructions included
in the listing. The annularspace between ¢hwall
membrane and the box shall not excéednch (3.1

mm) unlesdisted otherwise. Such boxes on opposite
sides of the wall shall be separated by one of the
following:

2.1.By the horizontal distance specified in the
listing of the electrical boxes.

2.2.By solid fireblocking in accordance with
Section R302.11.

2.3.By protecting both boxes wilistedputty pads.

2.4.By otherlistedmaterials and methods.

The annular space created by the penetration of a fire
sprinkler provided that it is coveredy a metal
escutcheon plate.

Ceiling Membrane penetrations listedluminaires or

by luminaires protected witisted materials that have
been tested for use in firesistancaated assemblies
and are installed in accordance with the instructions
included in thdisting.

R302.4.2.1 Additional townhouse membrane penetration
requirements. Membrane penetrations itownhousefire-

1479, with a positive pressure differential oft hess than

resistanceated exterior walls, privacy walls and individual

0.01 inch of water (3 Pa) and shall have an F rating of not less  townhouseseparation walls are allowed as provided in

than the required fireesistance rating of the wall or fleor

ceiling assembly penetrated.

Section R302.

Exceptions: Membrane penetrations itownhousefire-
resistanceated walls:



Shall be protected with a listed penetration firestop 3. For large boxes such as washer connections, electrical

system rated for not less than 2 hours when the panels and wall heaters yrlae installed where the fire
penetration i s i nhoarfire o mmon 0protedionfexteads Behirl the box in accordance with
resistanceated wall Figure R302.4.2.1, Details B and D.

May have the minimum separation distance of 24 4. Stair stringers shall be in accordance with Section
inches (610 mm) between electrical boxes reduced R302.2.4.

when installed in accordance with Figure
R302.4.2.1, Details C and D.
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NOTE: THROUGH-PENETRATIONS ARE PROHIBITED IN TOWNHOUSE STRUCTURES BY
SECTION R302.4.1. TOWNHOUSE MEMBRANE PENETRATIONS SHALL COMPLY
WITH SECTIONS R302.4.2, R302.4.2.1 AND FIGURE R302.4.2.1, AS APPLICABLE.

FIGURE R302.4.2.1
MEMBRANE PENETRATIONS FOR MODIFIED 2-HOUR WALLS




Toilet and bathing facilities R310.2.1 Minimum opening areaEmergency escape and rescue
openings shall have a net clear opening of not less than 5.7 square

R303.3 Toilet and bathing facilities ventilation. feet(_0.530 m). The net clear opening dlmenspns required by this
. ] o section shall be obtained by the normal operation of the emergency
R303.3.1 Rooms with bathing or spa facilitiesAny room  escape and rescue opening from the inside. The net clear height of
with a bathtub, shower or spa faC|||ty shall be prOVIded with the Opening shall be not less than 24 inches (610 mmhar“:ét
mechanical ventilation designed and installed in accordance clear width shall be not less than 20 inches (508 mm).

with Section M1505.5. Exception: Gradefloor openings or belovgrade openings
R303.3.2 Rooms without bathing or spa facilitiesWater shall have a net clear opening area of not less than 5 square
closet compartments toiletroomswithout bathtub, shower or feet (0.465 ).

spa facilitiesshall be provided wittan aggregate glazing area
of not less than 3 square feet (0.3,nonehalf of which shall
be openable.

R310.2.2 Window sill heightWhere a window is provided as

the emergency escape and rescue opening, it shall have a sill
) _ height of not more than 44 inches (1118 mmdasured from
Exception: The glazed areas shall not be required where thefinishedfloor to the bottom of the clear openinihere the
artificial light and amechanical ventilatiorsystem are g hejght is belowgrade it shall be provided with a window
provided. The minimumventilation rates shall bein well in accordance with Section R310.2.3.

accordance witffable M1505.5
R310.2.3 Window wells.The horizontal area of the window

well shall be not less than 9 square feet (03, with a

Mechanical ventilation. horizontal projection and width of not less than 36 inches (914
mm). The area of the window well shallall the emergency
R303.4 Mechanical ventilation. Each dwelling unit shall be escape and rescue opening to be fully opened.
provided with wholehouse mechanical ventilation in accordance  Exception: The ladder or steps required by Section R310.2.3.1
with Section M1505.4. shall be permitted to encroach not more than 6 inches (152
mm) into the required dimensions of the window well.
Emergency escape and rescue Openmg R310.2.3.1 Ladder ad steps.Window wells with a vertical
depth greater than 44 inches (1118 mm) shall be equipped
(EERO)- with a permanently affixed ladder or steps usable with the
window in the fully open position. Ladders or steps required
R310.1 Emergency escape and rescue opening required. by this section shall not be requiredcmmply with Section

Basementshabitable dtics and every sleeping room shall have  R311.7. Ladders or rungs shall have an inside width of not
not less than one operable emergency escape and rescue openingess than 12 inches (305 mm), shall project not less than 3
Where basementscontain one or more sleeping rooms, an inches (76 mm) from the wall and shall be spaced not more
emergency escape and rescue opening shall be required in each than 18 inches (457 mm) on center vertically for the full
sleeping room. Emergency escapd sgscue openings shall open height of the window well.

directly into a public way, or to gard or court that opens to a . . )
R310.2.3.2 DrainageWindow wells shall be designed for

public way. / _
£ tions: proper drainage by connectin
xceptions: drainage system required by Section R405.1 or by an
1. Storm shelters andasementsused only to house approvedalternative method.
mechamcabqumenn(;t exceeding a total floor area of Exception: A drainage system fowindow wells is not
200 square feet.(18.58)n . ) ] required where the foundation is on wefhined soil or
2. Where thedwelling or townhouseis equipped with an sandgravel mixture soils in accordance with the United
automatic sprinkler system installed in accordance with Soil Classification System, Group | Soils, as detailed in

NFPA 13D, sleeping rooms in basements shall not be Table R405.1.

required to have emergency escape and rescue openings )
provided that the basement has one ofdhewing: R310.2.4 Emergency escape and rescue openings under

. . . decks porchesand similar projections. Emergency escape
2.1.0n§> means of egress complym%wnh Section R?’ll and rescue openingshall be permitted to bimstalled under
and one emergency escape an .rescu.e openm.g. decks, porchesand similar projections, provided that the
2.2.Two means of egress complying with Section |ocation of the projection allows the emergency escape and

R311. rescue openings teelfully opened and providespath not less
R310.1.1 Operational constraints and opening control  than 36 inches (914 mm) in height tyaxd or court.
devices. Emergency escape and rescueeropgs shall be  p3109 5 Emergency escape and rescue openings above
operational fr(_Jm the inside of th_e room Wlth_out the use of k_eys, lower roof surfaces. Emergency escape and rescue openings
tOOIS_ or special I_mowledge. W|ndow opening control devices |,5ie4 above a portion of roof surface belowalldhe provided
on Wl_ndows serving as a required emergency escape and rescugii an ynobstructed path, not less than 36 inches (914 mm) in
opening shall comply with ASTM F2090. width, from the vertical plane of the opening to the nearest edge

R310.2 Emergencyescape and rescue openingEmergency of the lower roof, as practicable.
escape and rescue openings shall have minimum dimensions as
specified in this section.




R310.2.6 Replacement windows. Replacement windows \A/indow fall protection.
installed in buildings meting the scope of this code shall be
exempt from the maximum sill height requirements of Section
R310.2.2 and the requirements of Section R310.2.1, prowdedSiII of an operable window opening is located less than 24

that the replacement wmf:iow mgets the following ‘condmons: inches (610 mm) above the finishiédor and greater than 72
1. The replacement window is the maacturer's largest  jnches (1829 mm) above the finedgradeor flat surfacenot

or existing rough opening. The replacement window is of the puilding, the operable window shall comply with one of the
the same operating style as the existing window or a style fg|jowing:

that provides for an equal or greater window opening area
thanthe existing window.

R312.2.1 Window sillsin dwelling units where the top of the

1. Operable window openings Minot allow a 4inch
diameter (102 mm) sphere to pass through where the

2. The replacement window is not part of a change of openings are in their largest opened position.
occupancyor use
P 5 2. Operable windows are provided with window fall
R310.3 Emergency escape and rescue doovghere a door is prevention devices that comply with ASTM F2090.
provided as the required emergency escape and rescue opening, it 3 Operable windows are provided withindow opening
shall be a sidéinged door or a slidewhere the opening is below control devices that comply with Section R312.2.2.

the adjacent grade, it shall be provided with an area well.

R310.3.1 Minimum door opening sizeThe minimum net . |
clear height opening for any door that serves as an emergenlt\:ﬁolsJ[u re control.

and escape rescue opening shall be in accordanc&adtion
R310.2.1. R318.1 Vapor retarders. In all framed walls, floors and

) roof/ceilings that are elements of the building thermal envelope, a
R310.3.2 Area wellsArea wells shall have a width of not less Class Il vapor retarder shall be installed oe armin-winter

than 36 inches (914 mm). The area well shall be sized to alloWqe of the insulation.

the emergency escape and rescue door to be fully opened. .
gency P y op Exceptions:

R310.3.2.1 Ladder and stepsArea wells with a vertical 1. In construction where moisture or freezing will not
dgpth greater than 44 I|nches (1118 mm) shall be equped damage the materials.

with a permanently affixed ladder or steps usable with the . . .
door in the fully open position. Ladders or steps required by 2. Wh'ere the framed cavity or space is ventilated to allow
this section shall not be required to comply with Section moisture to escape.

R311.7. Ladders amungs shall have an inside width of not 3. Class Il vapor retarders shall be permitfed framed

less than 12 inches (305 mm), shall project not less than 3 walls where either of the following conditions apply:
inches (76 mm) from the wall and shall be spaced not more 3.1. Vented cladding is installed over wood structural
than 18 inches (457 mm) on center vertically for the full panels.

height of the exterior stairwell. 3.2. Continuous air impermeable insulation is applied

on exterior abovgradewall surfaces.

R310.32.2 Drainage. Area wells shall be designed for

proper drainage by connectR3082 Moituret coreent.Privi th tfe ims@l@t®n df Mtgrod a t

drainage system required by Section R405.1 or by afinishes, thebuilding official shall be notified in writing by the

approvedalternative method. general contractor that all moistesensitive wood framing
Exception: A drainage system for area wells is not members used in construction have a moisture content of not more
required where t foundation is on weliirained soil or than 19 percent of the weight afydvood framing members.
sandgravel mixture soils in accordance with the United

Soil Classification System, Group | Soils, as detailed irSO
Table R405.1. lar energy systems

R324.1 General.Solar energy systems shall comply with the
provisions of this section.

R311.7 Stairways.Where required by this code or otherwise R324.2 Solar thermal systemsSolar thermal systems shall be

Stairways.

provided,stairways shall comply with this section. designed and installed in accordance with Chapter 23.
Exception: Stairwaysnot within or directly serving a requlated R324.3 Photovoltaic systems.Photovoltaic systems shall be
building, patio, porch or deck. designed and installed in accordance vithction 3111 of the

Building Code All photovoltaic electrical installations shall
comply with theElectrical Code

Ramps.

R311.8 Ramps.Where required by this code or otherwise
provided, ramps shall comply with this section.

Exception: Rampsnot within or directly serving a requlated
building, patio, porch or deck.




Habitable attic. Swimming pools, spas and hot tubs

R326.1 GeneralHabitable atics shall comply with this section. R329.1 General.The design and construction bfrriers for
. . . . . residentialswimmingpools which are accessory to four or fewer
R326.2 Minimum dimensions.A habitable atticshall have a dwelling unitsshall comply withthe applicable provisions he

floor area in agcordanpe with Section R304 and a ceiling height WSWimming Pool and Spa Code.
accordance with Section R305.

R326.3 Story above grade planeA habitable atticshall be
consiered astory above grade plane

Exception: A habitable atticshall not be considered to be a
story above grade planwhere the spaceneets all of the
following:

1. The aggregate area of thabitabk atticis not greater
than onethird of the floor area fothe storybelow or,
where located idwelling unitsequipped throughout
with an automatic fire sprinkler system in accordance
with NFPA 13D, thehabitable atticis not greater than
onehalf of the floor area of the story below.

2. The occupiable space énclosed by the roof assembly
above; knee walls, if applicable, on the sides; and the
floor-ceiling assembly below.

3. The floor of thehabitable atticdoes not extend beyond
the exterior walls of the story below.

4. Where thehabitable atticis located bove a third story,
the dwelling unit or townhouseshall be equipped
throughout with an automatic fire sprinkler system in
accordance with NFPA 13D.




CHAPTER 4 FOUNDATIONS

Footings. Underfloor spaces

R403.1 General. All exterior walls shall be supported on R408.1 Ventilation. The undeifloor space between the bottom
continuous solid or fully grouted masonry or concrete footingspf the floor joists and the earth under any building (except space
crushed stone footings, wood foundations, or otggproved occupied by dasementshall have ventdtion openings through
structural systems that shall be of sufficient design tdoundation walls or exterior walls.

accommodate all loads according to Section R301 and to transmi

the resultindoads to the soil within the limitations as determlnedal Class | vapor retarder. or otfegprovedmaterial, lapped not

from the character of the soil. Footings shall be supported gn ; —
undisturbed natural soils or engineered fill. Concrete footing sh iess tha_n 12 inches (305 mm) "’?t the joints an(_j extended not less
than 12 inches (305 mm) up perimeter foundation walls.

be designed and constructed in accordance with the provisions-of — — i
Sedion R403 or in accordance with ACI 332. The minimum net area of ventilation openings shall be not less

o _ _ than 1 square foot (0.092%) for each 150 square feet (14) of
R403.1.1 Minimum size Concreteand masonrjootings shall  ynderfloor space area.

be in accordance witTable R403.1 an&ligure R403.1(1) or
R403.1.3 as applicableThe footing width shall be based on the
loadbearing value of the soilni accordance with Table
R401.4.1.Spread footings shall be not less than 6 inches (15
mm) in thickness for foundation walls supporting one floor, 7

inches (178 mm) in thickness for foundation walls Supportin‘ The minimum net area Of Ventilation ODeninqs iS not Dermitted
two floors, and 8 inches (203 mm) in thicknéssfoundation ~ for naturally vetilated crawl spaces in new construction in Baker,

walls supporting three floor§ooting projections, P, shall be Clackamas, Hood River., Multnomah, Polk, Washington and
not less than 2 inches (51 mm) and shall not exceed t/Yamhill counties where rademitigating construction is required.

thickness of the footing. Footing thickness and projection fc = The required ventilation openings shall be placed to provide
fireplaces shall be in accordance with Section R1001h2. T cross ventilation of 1 space. One such ventilation opening shall
size of footings supporting piers and columns shall be based be within 3 feet (914 mm) of each corner of the building.

the tributary load and allowable soil pressure in accordance Exceptions:

with Table R401.4.1.For isolated footings, see Section
R403.1.7Footings for wood foundations shall be in accordance

t'I'he ground surface of the unefor space shall be covered by

The minimum net area of ventilation openimgsy be reduced

to 1 square foot (0.09282) for each 1,500 square feet (1)
f underfloor space aremhere the ground surface is covered by
e required Class | vapor retarder.

1. Ventilation openings shall be permitted to be omitted on

with the details set forth in Section R403.2, and Figures one side.

R403.1(2) and R403.1(3)ootings for precast foundations 2. Ventilation openings are not required where a
shall be in accordance with the details set forth in Section continuously operated eshanical ventilation system is
R403.4, Table R403.4, and Figures R403.4(1) and R403.4(2). installed. The system shall be designed to have the

capacity to exhaust a minimum of 1.0 CFM (0.5 L/s) for
each 50 square feet (4.6 L/s) of unfleor area. The
ground surface shall be covered with a Class | vapor
retarderor other approved material.

TABLE R403.1
MINIMUM WIDTH OF CONCRETE, PRECAST OR MASONRY

FOOTINGS (inches)?

LOAD-BEARING VALUE OF SOIL (psf) 3. Ventilation openings imownhouseshall be permitted to
1,000 1,500 2,000 03,000 be omitted on two sides when adjoining adjacent
townhouses

Conventional light-frame construction
1 story 18 12 12 12 R408.2 Openings for undeffloor ventilation. Ventilation
openings shall be covered for their height andthvidith any of

2 story 23 15 12 12 : ’ ) . -
the following materials provided that the least dimension of the
3 story 35 23 17 12 . .
covering shall not exceéd inch (6.4 mm):
4-inch brick veneer over light frame or 8-inch hollow concrete 1. Perforated sheet metal plates not less than 0.070 inch (1.8
masonry mm) thick.
1 st 18 12 12 12
SO — — 2. Expanded sheet metal plates not less than 0.047 in2h (
2 story 32 2 16 12 mm) thick.
8 story 48 32 24 16 3. Castiron grill or grating.
8-inch solid concrete or masonry, or fully grouted masonry 4. Extruded loaebearing brick vents.
1 story 24 16 12 12 5. Hardware cloth of 0.03fhch (0.89 mm) wire or heavier.
2 story 44 29 21 14 6. Corrosionresistant wire mesh, with the least dimension
3 story 63 42 32 21 being¥/s inch (3.2 mm) thick.
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa. The installation of op@ble louvers shall not be prohibited.

a. Where minimum footing width is 12 inches, use of a single wythe of solid
or fully grouted 12inch nominal concrete masonry units is permitted.




R408.3 Unvented crawl spaceVentilation openings in under
floor spaces specified in Sections R408.1 and R408.2 shall not be
required where the following items are provided:

1. Exposed earth is covered with a contins Class | vapor
retarder. Joints of the vapor retarddrall overlap by 6
inches (152 mm) and shall be sealed or taped, or overlapped
a minimum of 12 inches (305 mm) when joints are not
sealed or taped. The edges of the vapor retarder shall extend
not less than 12 inches (305 mm) up the stem wall and shall
be attached and sealed to the stem wallsulation.

2. One of the following is provided for the unefwor space:

2.1. Continuously operated mechanical exhaust ventilation
at a rate equal to 1 culfimot per minute (0.47 L/s) for
each 50 square feet (41##) of crawl space floor area,
including an air pathway to the common area (such as
a duct or transfer grille), and peeter walls insulated
in accordance with Section N1104.2.7 of this code.

2.2.Conditioned airsupply sized to deliver at a rate equal
to 1 cubic foot per minute (0.47 L/s) for each 50 square
feet (4.7m?) of underfloor area, including a return air
pathway to theommon area (such as a duct or transfer
grille), and perimeter walls sulated in accordance
with SectionN1104.2.7of this code.

2.3. Dehumidification sized to provide 70 pints (33 liters)
of moisture removal per day for every 1,000 square
feet (93m?) of crawl spaceloor area.

Exception: Unvented crawl spaces are not alémvin new
construction in Baker, Clackamas, Hood River, Multnomabh,

Polk, Washington and

Yamhill counties where radon

mitigating construction is requiredyunless anapproved
mechanical ventilation system is provided in accordance with

the exception in Secm AF103.5 and the requirements of

R408.3 are met.

Reinforcement for foundation walls.

TABLE R404.1.2(1)

MINIMUM HORIZONTAL REINFORCEMENT FOR CONCRETE FOUNDATION WALLS?®

MAXIMUM UNSUPPORTED
HEIGHT OF FOUNDATION WALL LOCATION OF HORIZONTAL REINFORCEMENT
(feet)
¢5 One No. 4 bar within 12 inches of the top of the wall
> 5 t o O|One No.4 barwithin 12 inches of the top of the wall and one No. 4 bar neaeight of the wall
>8 One No. 4 bar within 12 inches of the top of the \aalil one No. 4 bar near tiipoints in the wall

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa.

a. Horizontal reinforcement requirements are for reinforcing bars with a minimum yield strength of 40,000 psi and con@eténivithm concrete
compessive strength of 2,500 psi.
b. See Section R404.1.3.2 for minimum reinforcement required for foundation walls supportingyedmbeyeoncrete walls.




CHAPTER 5 FLOORS

Exterior decks. R507.2.3 Fasteners and connectordVetal fastenersand
connectors used for all decks shall be in accordance with

R507.1 DecksWood-framed decks shall be in accordance with Section R317.3 and Table R507.2.3.

this sedbn. For decks usingmaterials and conditions not

prescribedn this section, refeto Section R301 R507.2.4 FlashingFlashing shall be corrosieresistant metal

of nominal thickness not less than 0.019 inch (0.48 mm) or
R507.2 Materials. Materials used for the construction of decks approved nonmetallic material that igompatible with the
shall comply with this section. substrate of the structure and the decking materials.

R507.2.1 Wood materials.Wood materials shall be No. 2  R507.2.5 Alternate materialsAlternative materials, including
grack or better lumber, preservatitreated in accordance with  glass and metals, shall be permitted.

Section R317, oapproved naturally durable lumber. Where . :
design in accordance with Section R301 is provided, woo 507.3 FootingsDecks shall be supported on concrete footings

structural members shall be designed using the wet servi{;’é other approvesitructural systems designed to accommodate all

factor defined in AWQNDS. Cuts, notches and drilled holes of qads in accordanc_e with Section R301. Démttings shall be
preservativereated wood members shall be treated inS|zed to carry the imposed loads from the deck structure to the

accordance with Section R317.1.1. All preservatieated ground as shown in Figure R507.3. The footing depth shall be in

wood products in contact with the ground shall be labeled foz?ccordance with $¢ion R403.1.4.
such usage. Exception: Freestanding decks consisting of joists directly

. . supported on grade over their entire length.
R507.2.1.1 Engineered woodrpducts. Engineered wood o _ - _
products shall be in accordance with Section R502. R507.3.1 Minimum size. The minimum size of concrete

i ) ) footings shall be in accordance with Table R507.3.1, based on
R507.2.2 Plastic composite deck boards, stair treads, he tibytary area ral allowable soibearing pressure in
guards, or handrails. Plastic composite exterior deck boards, ,-.ordance with Table R401.4.1.

stair treads, guards and handrails shall comply with the
requirenents of ASTM D7032 and this section. R507.3.2 Minimum depth.Deck footings shall extend below

. ) ) the frost line specified in Table R301.2(1) in accordance with
R507.2.2.1 Labeling.Plastic composite deck boards and ggction R403.1.4.1.

stair treads, or their packaging, shall bear a label that
indicates compliance with ASTM D7032 and includes the
allowable load and maximum allowable span deterchine
accordance with ASTM D7032. Plastic or compositeR507.4 Deck postsFor singlelevel woodframed decks with
handrails and guards, or their packaging, shall bear a labgkams sized in accordance with Table R507.5, deck post size shall
that indicates compliance with ASTM D7032 and includese in accordance with Table R507.4.

the maximum allowable span determined in accordance with

Exception: Freestanding decks need not be yided with
footings that extend below the frost line.

TABLE R507.4

ASTM D7032. DECK POST HEIGHT® P

R507.2.2.2 Flamespread index. Plastic composite deck DECK POST SIZE MAXIMUM HEIGHT'"*b

boards, stair treads, guards, and handrails shall exhibit g (fee net es)

flame spread index not exceeding 200 when tested in 434 69

accordance with ASTM E84 or UL 723 with the test 436 8

specimen remaining in place during the test. 636 14
Exception: Plastic composites determined to be 8°8 14
noncombustible. For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot =

0.0479 kPa.
R507.2.2.3 Decay resistancBlastic composite deck boards, a. Measured to the underside of theam.
stair treads, guards and handrails containing wood, cellulosicb. Based on 40 psf liviead.
or other biodegradable materials shall be decay resistant in¢: The maximum permitted height is 8 feet for pig and tweply beams.
accordance with ASTM D032, ThemaX|mumpermlttedhelghtforthreeply beamson postcapis 6 feet9
inches.
R507.2.2.4 Installation of plastic composites. Plastic
composite deck boards, stair treads, guards and handrails
shall be installed in accordance with this code and the
manufacturerés instructions.



FASTENER AND CONNECTOR SPECIFICATIONS FOR DECKS?*P

TABLE R507.2.3

ITEM

MATERIAL

MINIMUM FINISH/COATING

ALTERNATE
FINISH/COATING®

In accadance with

Nails and timber rivets A o1\ E1667

Hot-dipped galvanized per ASTM A153

Stainlessteel, silicon bronzer
copper

Bolts® In accordance with Hot-dipped galvanized per ASTM153, Class G
Lag screw$ ASTM A307 (bolts), (ClassD for %/g-inch diameterandless)or mechani | Stainlessteel, silicon bronzer
(including nuts ASTM A563 (nuts), cally galvanized per ASTM B695, Class 55 or 4 copper
and washers) ASTM F844 (washers) | stainlessteel
ASTM A653 type G185 zinc coateghlvanized
Per manuf ac t|steelorpost hedipped galvanized per ASTM

Metal connectors

specification

A123 providing a minimum average coating weid

of 2.0 oz./f (total both sides)

Stainless steel

For SlI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. Equivalent materials, coatings and finishes shafidrenitted.
b. Fasteners and connectors exposed to salt water or located within 300 feet of a salt water shoreline shall B&estainless
c¢. Holes for bolts shall be drilled a minimulig,inch and a maximurtiginch larger than thbolt.
d. Lag screws/,inch and larger shall be predrilled to avoid wood splitting per the National Design Specification (NDS) faZ dMetsdction.
e. Stainlesssteeldriven fasteners shall be in accordance with ASTM F1667.

12" MIN MANUFACTURED POST CONNECTOR
IN ALLOWABLE SOILS
TYPICAL PT POST
v
12
+1
GRADE .
! ] w | | [ ) —
! L] . .
!

| /

THICKNESS J DIAMETER

PER TABLE = PERTABLE Bg:‘rﬁool-llgchT%;g

MINIMUM 12"

NOTE: NOT SCREWS
4" GRAVEL

NOTE:
POSTS MUST BE CENTERED ON OR IN FOOTING

FIGURE R507.3

DECK POSTS TO DECK FOOTING CONNECTION

OF EMBEDMENT




TABLE R507.3.1

MINIMUM FOOTING SIZE FOR DECKS

LOAD BEARING VALUE OF SOILS %9 (psf)
CI;"II?VOEU%FE TRIBUTARY 1500 2000 2500 2 3000
SNOW AREA® Side of a | Diameter of Side of a | Diameter of Sideofa |~. Sideofa |..
LOADP (sq. ft.) square around Thickness square around Thickness square P(;Srr?de;g:)?ifna Thickness square Diameter O.f a Thickness
- - . : - . : gl ) round footing|
(psf) f_ootlng f_ootlng (inches) f_ootlng f_ootlng (inches) f_ootlng (inches) (inches) f_ootlng (inches) (inches)
(inches) (inches) (inches) (inches) (inches) (inches)
20 12 14 6 12 14 6 12 14 6 12 14 6
40 14 16 6 12 14 6 12 14 6 12 14 6
60 17 19 6 15 17 6 13 15 6 12 14 6
40 80 20 22 7 17 19 6 15 17 6 14 16 6
100 22 25 8 19 21 6 17 19 6 15 17 6
120 24 27 9 21 23 7 19 21 6 17 19 6
140 26 29 10 22 25 8 20 23 7 18 21 6
160 28 31 11 24 27 9 21 24 8 20 22 7
20 12 14 6 12 14 6 12 14 6 12 14 6
40 15 17 6 13 15 6 12 14 6 12 14 6
60 19 21 6 16 18 6 14 16 6 13 15 6
80 21 24 8 19 21 6 17 19 6 15 17 6
50 100 24 27 9 21 23 7 19 21 6 17 19 6
120 26 30 10 23 26 8 20 23 7 19 21 6
140 28 32 11 25 28 9 22 25 8 20 23 7
160 30 34 12 26 30 10 24 27 9 21 24 8
20 12 14 6 12 14 6 12 14 6 12 14 6
40 16 19 6 14 16 6 13 14 6 12 14 6
60 20 23 7 17 20 6 16 18 6 14 16 6
60 80 23 26 9 20 23 7 18 20 6 16 19 6
100 26 29 10 22 25 8 20 23 7 18 21 6
120 28 32 11 25 28 9 22 25 8 20 23 7
140 31 35 12 27 30 10 24 27 9 22 24 8
160 33 37 13 28 32 11 25 29 10 23 26 9
20 12 14 6 12 14 6 12 14 6 12 14 6
40 18 20 6 15 17 6 14 15 6 12 14 6
60 21 24 8 19 21 6 17 19 6 15 17 6
70 80 25 28 9 21 24 8 19 22 7 18 20 6
100 28 31 11 24 27 9 21 24 8 20 22 7
120 30 34 12 26 30 10 24 27 9 21 24 8
140 33 37 13 28 32 11 25 29 10 23 26 9
160 35 40 15 30 34 12 27 31 11 25 28 9

For SI: 1 inch = 8.4 mm, 1 square foot = 0.0929,rh pound per square foot = 0.0479 kPa.

a. Interpolation permitted, extrapolation not permitted.

Based on highest load case: Dead + Live or DeSdow.

Assumes minimum square footing to be 12 inches x 12 incheschés for 6 x @ost.

If the support is a brick or CMU pier, the footing shall have a minimeintR projection on aides.
Area, in square feet, of deck surface supported by pogbatidgs.

© 20T




R507.4.1 Deck post to deck footing connectiokiVhereposts R507.7 Decking. Maximum allowable spacing for joists
bear on concrete footings in accordance with Section R403 asdpporting decking shall be in accordance with Table R507.
Figure R507.4.1,lateral restraint shall be provided by Wood decking shall be attached to each supporting member with
manufactured connectors or a minimum post embedment of 1t less than two 8d threadedilsar two No. 8 wood screws.
inches (305 mm) in surrounding soils or concrete pietser  Other approved decking or fastener systems shall be installed in
footing sysems shall be permitted. accordance with the manufactur

Exception: Whe(e expansive, compressiple, shi-fting or othelRs07.8 Vertical and lateral supports. Where supported by
questionable soils are present, surrounding soils shall not Bgrachment to an exterior wall, decks shal positively anchored

relied on for lateral support. to the primary structure and designed for both vertical and lateral

beams, as shown irigeire R507.5, shall be in accordance withto€énails or nails subject to withdrawal. For decks with
Table R507.5. Beam plies shall be fastened with two rows of 10gntilevered framing members, connectioretderior walls or
(3-inch?® 0.128inch) nails minimum at 16 inches (406 mm) on other framing members shall be designed and constructed to resist

center along each edge. Beams shall be permitted to cantilevet8fift resulting from the full live load specified in Table R301.5
each end up to orfeurth of the allowable beam spabeck acting on the cantilevered portion of the dedkhere positive

beams of other materials shall be permitted where designed §fnnection to the primary building strusucannot be verified
accordance with accepted engineering practices. during inspection, decks shall be sslipporting.

R507.5.1 Deck beam bearingThe ends of beams shall have R507.9 Vertical and lateral supports at band joistVertical and

not less than L inches (38 mm) of bearing on wood metal lateral supports for decks shall comply with this section.

and not less than 3 inches (76 moh)bearingon concrete or  R507.9.1 Vertical supportsVertical loads shall be transfed

masonry for the entire width of the beamnere multiplespan o band joists with ledgers in accordance with this section.
beams bear on intermediate posts, each ply must have full ) o
bearing on the post in accordance with Figures R507.5.1(1) and R507.9.1.1 Ledger detailDeck ledgers shall be a minimum

R507.5.1(2). 2-inch by 8inch (51 mm by 203 mm) nominal, pressure
. preservativetreated Southern pine, incised pressure
R507.5.2 Deck beantonnection tosupports. Deck beams preservativereated henfir, or approved, naturally durable,

shall be attached tupports in a manner capable of transferring  No. 2 grade or better lumber. Deck ledgers shall not support
vertical loads and reSiSting horizontal diSpIacement. Deck beam concentrated loads from beams or girders_ Deck |edgers shall
connections to wood pOStS shalliheaccordance with Figures not be supported on stone or masonry veneer.

R507.5.1(1) and R507.5.1(2). Manufactured ftodieam

connectors shall be sized for the post and beam sizes. Bolts shall R507.9.1.2 Band joist detailsBand joists supportg a
have washers under the head and nut. ledger shall be a minimum-ifich-nominal (51 mm), solid

o ) sawn, spruc@inefir or better lumber or a minimum-iich
R507.6 Deck joists Maximum allowable spans for wood deck by 9»-inch (25 mmeé 241 mm) dimensional, Douglas fir or
joists, as shown in Figure R507.6, $ha in accordance with better, laminated veneer lumb&and joists shall bear fully
Table R507.6The maximum joist spacing shall be limited by the oy the primary stcture capable of supporting all required
decking materials in accordance with Table R507.7. The |pads.
maximum joist cantilever shall be limited to efwairth of the joist o ) )
span or the maximum cantilever length sgedifn Table R507.6, R507.9.1.3 Ledger to band joist details-asteners used in
whichever is less. deck ledger connections in accordance with Table
o ) o R507.9.1.3(1) shall be hdipped galvanized or stainless
R507.6.1 Deck joist bearingThe ends of joists shall have not steel and shall be installed in accorcanwith Table

less than 1 inches (38 mm) of bearing on wood or metal and  R507.9.1.3(2) and Figures R507.9.1.3(1) and R507.9.1.3(2).
not less than 3 inches (76 mm) of bearing on concrete or

masonry over its entire widthloists bearing on top of a R5079.14 Alternate ledger details. Alternate framing
multiple-ply beam or ledger shall be fastened in accordance configurations supporting a ledger constructedneet the
with Table R602.3(1). Joists bearing on top of a sipiye load requirements of Section R301.5 shall be permitted.

beam or ledger shall be attached by a mechanical connectorrs7 9.2 Lateal connection.Lateral loads shall be transferred
Joist framing into the side of a beam or ledger damall be 5 the ground or to a structure capable of transmitting them to
supported by approved joist hangers. the groundWhere the lateral load connection is provided in

R507.6.2 Deck joist lateral restraint.Joist ends and bearing ~ accordance with Figure R507.9.2(1), hdiolwn tension
locations shall be provided with lateral resistance to prevent devices shall be installed not less than two locations per deck,
rotation. Where lateral restraint is provided by joist hangers or Within 24 inches (610 mm) of each end of the deck. Each device
blocking betweeipoists, their depth shall equal not less than 60 shall have an allowable stress design capacity of not less than
percent of the joist depth. Where lateral restraint is provided by 1,500 pounds (6672 N). Where the lateral load connections are
rim joists, they shall be secured to the end of each joist with not Provided in accordance thiFigure R507.9.2(2), the hettbwn

fewer than three 10d{@ch by 0.128nch) (76 mm by 3.3 mm) tension devices shall be installed in not less than four locations
nails or hree No. 1(x 3-inch (76 mm) long wood screws. per deck, and each device shall have an allowable stress design

capacity of not less than 750 pounds (3336N).
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FIGURE R507.5
TYPICAL DECK JOIST SPANS
TABLE R507.5
DECK BEAM SPAN LENGTHS* "9 (feet - inches)
DECK JOIST SPAN LESS THAN OR EQUAL TO:
SPECIES® Sized (feet)

6 8 10 12 14 16 18

17 236 411 4-0 37 33 3-0 2-10 2-8

17 238 5-11 51 4-7 4-2 2-10 3-7 35

17 2310 7-0 6-0 5-5 4-11 4-7 4-3 4-0

1712312 8-3 7-1 6-4 5-10 55 5-0 4-9

271236 6-11 5-11 54 4-10 4-6 4-3 4-0

271238 89 7-7 6-9 6-2 59 54 5-0

Southern pine 2i 2310 104 90 8-0 7-4 6-9 6-4 60
2712312 12-2 10-7 9-5 8-7 8-0 7-6 7-0

371236 8-2 7-5 6-8 6-1 5-8 5-3 5-0

371238 10-10 9-6 8-6 7-9 7-2 6-8 6-4

312310 130 11-3 100 9-2 8-6 7-11 7-6
312312 153 133 11-10 109 100 9-4 8-10

3360r2i 2x6 55 4-8 4-2 3-10 3-6 3-1 2-9

338o0r2i 238 6-10 511 5-4 4-10 4-6 4-1 3-8

3310o0r2i 2310 8-4 7-3 6-6 511 56 51 4-8

3312 0r271 2312 9-8 85 7-6 6-10 6-4 5-11 5-7

Douglasfir-larcf®, 436 6-5 5-6 4-11 4-6 4-2 311 3-8

hemfire,
sprucepinefire, 438 8-5 7-3 6-6 5-11 5-6 5-2 4-10
CSSSVtVé’%daedarS, 4310 9-11 8-7 7-8 7-0 6-6 6-1 5-8
ponderosa pirie 4312 115 911 810 81 76 70 67
red piné

371 236 7-4 6-8 6-0 5-6 5-1 4-9 4-6

371238 9-8 8-6 7-7 6-11 6-5 6-0 5-8
312310 12-0 105 9-4 8-6 7-10 7-4 6-11

31 2312 1311 12-1 109 9-10 9-1 8-6 81

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.

Beam
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i mitedd to
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adjacent
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span

Groundsnowload,live load= 40 psf,deadload= 10 psf,L/D= 360at mainspan /D= 180at cantilevemwith a220-poundpointloadappliedattheend.
Beams supporting deck joists from one sidéy.
No. 2 grade, wet servidactor.

Beam depth shall be greater than or equal tohdefgpists with a flush beam condition.
Includes incising factor.
Northern species. Incising factor not included.
cantilevers

divided

by



BEAM SPLICE (IF REQUIRED) =
(IF REQUIRED)
MUST OCCUR -
OVER POST
\ ' ‘
s (
APPROVED
POST CAP
BEAM OVER POST CAP  BEAM OVER POST
FIGURE R507.5.1(1)
DECK BEAM TO DECK POST
MINIMUM 2" - MINIMUM 2} ———
SINGLE PLY BEAM MULTIPLE-PLY BEAM
N\ (2)1/2" DIAMETER A
: d+—f  THROUGH-BOLTS Fkd
T (| | OR APPROVED
i i EQUIVALENT
e CONNECTOR
POST NOTCH
FOR FULL-BEAM
BEARING
2 214" MIN.
BEAM SPLICE - -
I 2 2"
! o
I
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i
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5 3" MINIMUM FOR
BEAM SPLICES

FIGURE R507.5.1(2)
NOTCHED POST-TO-BEAM CONNECTION
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HANGER
"\BEAM
POST (BEYOND)
JOIST SPAN
OPTIONAL
CANTILEVER

CANTILEVERED JOISTS WITH DROPPED BEAM

RIM

FOR CANTILEVERED JOISTS
BLOCKING OR OTHER
LATERAL RESTRAINT
REQUIRED OVER BEAM

™ JOIST

\s BEAM
POST (BEYOND)

— -

- |«———— JOIST SPAN
OPTIONAL
CANTILEVER

CANTILEVER

JOISTS ON FREE-STANDING DECK

WITH DROPPED BEAM

OPTIONAL

FIGURE R507.6

N

PRIMARY
STRUCTURE\
LEDGER /
JOIST BOARD \ ?
= S
JOISTS /
HANGER
BEAM EACH END ?
POST (BEYOND) - __/,
JOIST SPAN MEASURED
CENTERLINE TO CENTERLINE
OF JOIST HANGERS
JOISTS WITH FLUSH BEAM
JoIST
I” I I T I I I I I I T T I I I T
1\ A{ i
JOISTS
ANGER
BEAM EACH END

POST (BEYOND)

JOIST SPAN MEASURED

CENTERLINE TO CENTERLINE
OF JOIST HANGERS

JOISTS ON FREE-STANDING DECK
WITH FLUSH BEAM

TYPICAL DECK JOIST SPANS



TABLE R507.6
ECK JOIST SPANS FOR COMMON LUMBER SPECIES (ft. - in.)

ALLOWABLE JOIST SPANP MAXIMUM CANTILEVER® f
SPACING
SPECIESa SIZE SPACING OF DECK JOISTS OF DECK JOISTS WITH CANTILEVERS®
(inches) (inches)
12 16 24 12 16 24
236 9-11 9-0 7-7 1-3 1-4 1-6
) 238 131 11-10 9-8 2-1 2-3 2-5
Southern pine 5310 162 140 11-5 34 3-6 2-10
2312 180 16-6 136 4-6 4-2 34
236 9-6 8-8 7-2 1-2 1-3 1-5
DOU%'aS ffi_F'ng”‘x 228 126 11-1 91 1-11 21 23
emir
sprucepine-fird 2310 158 137 11-1 31 35 29
2312 180 159 12-10 4-6 3-11 3-3
236 8-10 8-0 7-0 1-0 1-1 1-2
Redwood, 238 118 107 88 18 1-10 20
western cedars,
ponderosa pirfe 2310 14-11 130 10-7 2-8 2-10 2-8
red piné 2312 17-5 151 12-4 3-10 39 31

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.

No. 2 grade with wet service factor.

Ground snow load, live load = 40 psiead load = 10 psf, DF 360.

Groundsnowload,live load= 40 psf,deadload= 10 psf,L/D= 360atmainspan /D= 180at cantilevemwith a220-poundpointloadappliedto end.
Includes incisindactor.

Northern species with no incisirfigctor.

Cantievered spans not exceeding the nominal depth of the joipeamstted.

~ooooTp

TABLE R507.7
MAXIMUM JOIST SPACING FOR DECKING

MAXIMUM ON-CENTER JOIST SPACING
Decking diagonal to joist?
12 inches
16 inches

In accordance with Section R507.2

DECKING MATERIAL TYPE AND NOMINAL SIZE - - —
Decking perpendicular to joist

16 inches
24 inches
In accordance with Section R507.2

1Y -inch-thick wood
2-inch-thick wood
Plastic composite

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.01745 rad.
a. Maximum angle of 45legrees from perpendicular for wood deck boards.

TABLE R507.9.1.3(1)
DECK LEDGER CONNECTION TO BAND JOIST®?
(Deck live load = 40 psf, deck dead load = 10 psf, snow load ¢40 psf)

JOIST SPAN
CONNECTION DETAILS 6j and less ‘ 6jltto 8 ‘ 8jltto 10j | 10jl*to 12j | 12jl*to 14 | 14jl*to 16j | 16jltto 18]
On-center spacing of fasteners
!,-inch diameter lag screw witth,-inch
2
maximum sheathirfg’ 30 23 18 15 13 11 10
! -inch diameter bolt witf/,-inch maximum
2 2
sheathing 36 36 34 29 24 21 19
! -inch dianeter bolt with Zinch maximum
2
sheathing 36 36 29 24 21 18 16

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
a. Ledgers shall be flashed in accordance with Section R703.4 to prevent water from contacting the hgoisé band

®ooo

Snow load shall not be assumed to act concurrently withdaak
The tip of the lag screw shall fully extend beyond the inside face of the band joist.
Sheathing shall be wood structural panel or solid dawmber.
Sheathing shall be pmitted to be wood structural panel, gypsum board, fiberboard, lumber or foam sheathiny,-ghathickness of stacked washers

shall be permitted to substitute for upttoinch of allowable sheathing thickness where combined with wood structuell graumbesheathing.

TABLE R507.9.1.3(2)
PLACEMENT OF LAG SCREWS AND BOLTS IN DECK LEDGERS AND BAND JOISTS




MINIMUM END AND EDGE DISTANCES AND SPACING BETWEEN ROWS

TOP EDGE BOTTOM EDGE ENDS ROW SPACING
Ledger 2 inched 3,inch 2 inche$ 15/gincheg
Band Joist %,inch 2 inches 2 inche8 15/ginche$

For SI: 1 inch = 25.4 mm.

a. Lag screws or bolts shall be staggered from the top to the bottom along the horizontal run of the deck ledger in acitbrigiice ®507.9.1.3(1).
b. Maximum 5 inches
c
d

. For

engineered

rim

joists,

t he ma

nufactureros

recommendati ons

. The minimumdistance from bottom row of lag screws or bolts to the top edge of the ledger shall be in accordance WRB@Hgue3(1).
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EXTERIOR SHEATHING ————= ||

EXISTING STUD WALL

FIGURE R507.9.

STAGGER FASTENERS

/ IN 2 ROWS
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i }/
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7 |
LEDGER LAG SCREW OR BOLT

55"MIN. FOR 2 X 8"
6.5"MIN. FOR 2 X 10
7.5"MIN. FOR 2 X 12

374" MIN.

1.3(1)

PLACEMENT OF LAG SCREWS AND BOLTS IN LEDGERS

EXISTING 2x BAND JOIST ——
OR ENGINEERED RIM BOARD

FLOOR FRAMING

EXISTING .
FOUNDATION WALL _ |5 -

2" MIN.

1-5/s" MIN.
5" MAX.
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JOIST HANGER

FIGURE R507.9.1.3(2)
PLACEMENT OF LAG SCREWS AND BOLTS IN BAND JOISTS

shall

"DISTANCE SHALL BE PERMITTED TO
BE REDUCED TO 4.5" IF LAG SCREWS

ARE USED OR BOLT SPACING IS

REDUCED TO THAT OF LAG SCREWS
TOATTACHZ X 8 LEDGERSTO2X 8

BAND JOISTS.

__— DECK JOIST

LAG SCREWS OR BOLTS

g



1 HOLD-DOWN OR SIMILAR
TENSION DEVICE

FLOOR SHEATHING NAILING AT __
6" MAXIMUM ON CENTER TO \
JOIST WITH HOLD-DOWN

3

::*{_::
P + + +
+ + =
d
\
||I Illl
FLOOR JOIST —/ “—DECK JOIST
i L
Il‘ﬁ
FIGURE R507.9.2(1)
DECK ATTACHMENT FOR LATERAL LOADS
SHEATHING
NOTE: SIDING
THIS DETAIL IS APPLICABLE /
WHERE FLOOR JOISTS ARE TV FLASHING FOR
PARALLEL TO DECK JOISTS. WATER TIGHTNESS
DECKING
— A
5
= — APPROVED JOIST HANGERS
1)
2" MIN. ’ ] kl > 2x LEDGER WITH FASTENERS
f o IN ACCORDANCE WITH TABLE R507.2
o ] 1
— HOLD-DOWN DEVICE MIN 750 LB. CAPACITY
FLOOR JOISTS AT 4 LOCATIONS, EVENLY DISTRIBUTED
ALONG DECK AND ONE WITHIN 24" OF EACH
A END OF THE LEDGER. HOLD-DOWN DEVICES
N SHALL FULLY ENGAGE DECK JOIST PER

HOLD-DOWN MANUFACTURER.

AFULLY THREADED *:" DIAMETER LAG
SCREW PREDRILLED W/ MIN. 3" PENETRATION
TO CENTER OF TOP PLATE, STUDS, OR HEADER.

FIGURE R507.9.2(2)
DECK ATTACHMENT FOR LATERAL LOADS



CHAPTER 6 WALL CONSTRUCTION

Cripple walls.

R602.9 Cripple walls.Fourdation cripple walls shall be frarde
of studs not smaller than the stding above. Where excdiag 4
feet (1219 mm) in height, such walls shall be frdmé stuls
having the size requiddor an alditional story.

Exterior cripple walls with a std height less than 14 inches
(356 mm) shall be continuously sheattoa one gie with woal
structural panels fastett¢o both the top ahbottom plates in
accodance with Table R602.3(1), or the cripple walls shall be
constructe of solid blocking.

Cripple walls shall be suppoden continuous fouttations.

Wall bracing offsets.

R602.10.1.2 Offsets along a bradewall line. Exterior walls
parallel to araced wall line shall be offset not more than 4
feet (1219 mm) from thdesignatd braced wall line location

as shown in Figure R602.10.1.1. Interior walls duses
bracing shall be offset not more than 4 feet (1219 mm) from
a bracad wall line through the interior of the bulhg as
shown in Figure R602.10.1.Where all of the bracedail
panels along a braced wall line occur within a single line, th
braced wall lire shallbe located at the aligned braced wall
panels, and an offset of the braced wall line is not permitted.

Mixing wall bracing methods.

R602.10.4.1 Mixing methds. Mixing of bracing methds
shall be permitté as follows:

1. Mixing intermittent bracing ashcontinuous sheathing
methals from story to story shall be permdte

2. Mixing intermittent bracing methds frombraced wall
line to braced wall line within a story shallbe
permitted.

Mixing intermittent bracing and continuous sheathing
methods from braced wall line to braced wall line
within_a story shall be permittech iregions within
Seismic Design Categories A, B and C wherebtimc
design wind speed is less thanequal to 130 mph
(58ml/s).

Mixing intermittent bracing methis along adbraced
wall line shall be permitigé in Seismic Design
Categories A ah B, ard detachd dwellings in
SeismicDesign Category (provided that the length
of required bracing in acegdance with Table
R602.10.3(1) or R602.10.3(3) is the highest value of
all intermittent bracing methods used.

|0
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5. Mixing of continuous sheathing meitiwCSWSP, CS
G ard CSPF along abraced wall line shall be
permittad. Intermittent methds ABW, PFH ad PFG
shall be permittéto be usd along abraced wall line
with continuous sheatlenethals, provided that the
length of required bracing for that braced wall line is
determined in accordance with Table R602.10.3(1) or
R602.10.3(3) using the highest valuetb& bracing
methods used.

6. In Seismic Design Categories A dnB, ard for
detachd one and two-family dwellings in Seismic
Design Category C, mixing of intermittent bracing
methals along the interior portion of lbraced wall
line with continuous sheathjj methads CSWSP, CS
G ard CSPF along the exterior portion of the same
bracel wall line shall be permitte The length of
requirad bracing shall be the highest value of all
intermittent bracing meths usel in accodance with
Table R602.10.3(1) or R60DB(3) as djusted by
Tables R602.10.3(2) dnR602.10.3(4), respectively.
The requirements of Section R602.10.7 shall apply to
each ed of the continuously sheattigortion of the
brace wall line.

Braced wall paneljoints.

R602.10.4.4 Panel jointsVertical joints of panel sheathing
shall occur over and be fastened to common studs. Horizontal
joints of panel sheathing ibraced wall panelshall occur
over and be fastened to common blocking of a thickness of 1
Y/, inches (38 mm) or greater.

Exceptions:

1. For methods WSP and G&8SP, blocking of
horizontal joints is permitted to be omitted when
adjustment factor No. 8 of Table R602.10.3(2) or
No. 9 of Table R602.10.3(4) is applied.

2. Vertical joints of panel sheathing shall be permitted
to occur over doublstuds, where adjoining panel
edges are attached to separate studs with the
required panel edge fastening schedule, and the
adjacent studs are attached together with two rows
of 10d box nails [3 inches by 0.128 inch (76.2 mm
by 3.25 mm)] at 10 inches 054 mm).

3. Blocking at horizontal joints shall not be required in
wall segments that are not countedbaaced walll
panels.

4. Where Method GB panels are installed horizontally,
blocking of horizontal joints is not required.



CHAPTER 7 WALL COVERING

Exterior wall envelope

R703.1 General Exterior walls shall prode the buiting with a
weathefresistant exterior wall envelope. The exterior wall
envelope shall inclle flashing aslescribel in Section R703.4.

Exception: Log wallsdesignel ard constructd in accodance
with the provisions of ICC 400.

R703.1.1 Exterior wall envelope. The exterior wall
envelope shall benstalled in a manner such that water
enteringtheassenbly can drain to the exterior. The envelope
shall consist of: an exterior veneerdaa watefresistant
barrier as requitby Section R703.2a space not less than
g inch (3 mm) between theaterresistive barrierand the
exterior veneer, and integrated flashings as required by
Section R703.4. The required space shall be formed by the
use of any noncorrosive furring strip, drainage mat or
drainage board. The envelope shall provide proper
integration of flashings with theaterresistive barrier the
drainage space provided and the exterior veneer or wall
covering. These components consxd shall provide a means

of draining water entering the assembly to the exterior.

Exceptions:

1. A space is not required where the exterior wall
covering is installed over a wategsistive barrier
complying with Section R703.2 that is
manufactured in a anner to enhance drainage and
meets the 7percent drainage efficiency
requirement of ASTM E2273 or other recognized
national standard.

2. A space is not required where windowsills are

The requirements of Section R703.%Hall not be
requiral over concrete amasonry wallglesignel in
accodance with Chapter 6 dn flashal in
accodance with Section R703at R703.8.

Compliance with the requireents for ameans of
drainage, ad the requirenents of Sections R703.2
and R703.4, shall not be requdéor an exterior wall
envelope that has bedamonstrate to resist wirl-
driven rain through testing of the exior wall
envelopeassemblyjncluding joints, trim, exterior
covering,penetrationswindow and door openings
ard intersections with dissimilar materials, in
accodance with AS™M E331 umer the following
conditions:

6.1. Exterior wall envelope test assklies shall
include at least one opening, one control
joint, one walleave interface ahone wall
sill. All tested openings ad penetrations
shall be representative of the inted end-
useconfiguration.

6.2. Exterior wall envelope test assklies shall
beat least 4 feet by 8 feet (12tmby 2438
mm) in size.

6.3. Exterior wall assmblies shall be testkeat a
minimum differential pressure of 6.24
pourds per square foot (299 Pa).

6.4.Exterior wall envelope asswlies shall be

subjecté to theminimum testexposure for a
minimum of 2 hours.

equipped with pan flashings that drain to the exterior
surface of the wall covering in a throughwvall
fashion. All pan flashings shall be detailed within
the construction documents and shall be of either a
selfadhering membrane complying wigMAMA

711 or of an approved corrosioesistant material

or a combination thereogel-adhering membranes
extending to the exterior surface of the wall
covering shall be concealed with trims or other
measures to protect from sunlight.

3. A space is not required for detachadcessory
structures

4. A space is not required for additioradterations or
repairs where the new exterior wall covering is all
of the following:

4.1. Matching the existing exterior wall covering.

4.2. Installed in the same plane as the existing
wall covering without a change in direction
or use of a control joint.

4.3. Installed over awaterresistive barrier
complying with Section R703.2.

The exterior wall envelopdesign shall be cordgred to
resist wird-driven rain where the results of testinglicate
that waterdid not penetrate control joints in the exterior wall
envelope, joints at the pereter ofopenings penetration or
intersections of teninations withdissimilar materials.



CHAPTER 9 ROOF ASSEMBLIES

Photovoltaic shingles Exception: Detached accessory structures that do not contain
conditioned floor area.
R905.16 Photovoltaic shinglesThe installation ophotovoltaic R905.17.5 Material sandards. BIPV roof panelsshall be
shinglesshall comply with the provisions of this secti@ection listedandlabeledin accordance with UL 1703.
R324 andElectrical Code R905.17.6 AttachmentBIPV roof panelshall be attached in
R905.16.1 Deck requirementsPhotovoltaic shingleshall be accordance with the manufactu

applied to a solid or closely fitted deck, except where the roof R905.17.7 Wind resistanceBIPV roof panelshall betested
covering is specifically designed to be applied over spaced in accordance with UL 189RIPV roof panepackaging shall
sheathing. bear dabelto indicate compliance with UL 1897.
R905.16.2 Deck slopd&2haovoltaic shingleshall be used only

on roof slopes of two units vertical in 12 units horizontal (2:12)R o of recovering

or greater.

R905.16.3 Underlayment.Underlaymentshall comply with  R908.3 Roof replacementRoof replacement shall include the

Section R905.1.1. removal of existing layers of roof coverings down to the ceuk.
R905.16.3.1 Ice barrier.Where required, ice barriers shall Exception: Where the existingoof assemblyncludes an ice
complywith Section R905.1.2. barrier membrane that is adhered to the roof deck, the existing

R905.16.4 Material standardsPhotovoltaic shingleshall be ice barrier membrane shall be permitted to remain in place and

listed and labeled in accordance with UL 1703. covered with an additional layer of ice barrier membrane in

R905.16.5 Attachment. Photovoltaic shinglesshall be acordance with Section R90S.
attached in accordance Wwi th Rgpg3e RoGFReBNTARGNStAIALBN 0Pahiew todF Eolefirlg | 2

instructiors. over an existing roof covering shall be permitted where any of
R905.16.6 Wind resistancePhotovoltaic shingleshall be the following conditions occur:

tested in accordance with procedures and acceptance criteria in 1. \Where the new roof covering is installed in accordance with
ASTM D3161. Photovoltaic shingleshall comply with the theroofcovering manufacturerds

classification requirements of Table R905.2.4.1 for the
appropriate maximurbasic wind speedhotovoltaic shingle
packaging shall bear a label to indicate compliance with the
procedures in ASTM D3161 and the required classification
from Table R905.2.4.1.

2. Complete and separate roofing systems, such as standing
seam metal roof systems, that are designed to transmit the
roof | oads directly to the
do not rely on existing roofsid roof coverings for support,
shall not require the removal of existing roof coverings.

3. Metal panel, metal shingle and concrete and clay tile roof
coverings shall be permitted to be installed over existing

o ] wood shake roofs where applied in accordandth w
R905.17 Buildingintegrated photovadltaic (BIPV) roof panels Section R908 4.

applied directly to the roof deck.The installation oBIPV roof

Building -integrated photovoltaic panels

. - i . . 4. The application of a new protectiveof coatingover an
panelsshall comply with the provisions of this section, Section g, . :
: existing protectiveroof coating metal roof panel, metal
R324 ancElectrical Code : . . )
) roof shingle, mineral surfaced roll roofing, builp roof,
R905.17.1 Deck requirementsBIPV roof panelsshall be modified bitumen roofing, thermoset and thermoplastic
applied to a solid roclosely fitted deck, except where the roof singe-ply roofing andspray polyurethane foam roofing
covering is specifically designed to be applied over spaced system shall be permitted without tef of existing roof
sheathing. coverings.

R905.17.2 Deck slopeBIPV roof panelshall be used only on
roof slopes of two units vertical in 12 units horizontal-(17
percent slope) ayreater.

R908.3.1.1 Roof recover not allowedA roof recovershall
not be permitted where any of the following conditions occur:

, 1. Where the xisting roof or roof covering is water
R905.17.3 Underlayment.Underlaymentshall comply with soaked or has deteriorated to the point that the existing

Section 905.1.1. S
. ) ) . roof or roof covering is not adequate as a base for
R905.17.3.1 Ice barrierWhere required, an ice barrier shall additional roofing.

comply with Sect.|on R905.1.2. ] 2. Where the existing roof covering is slate, clay, cement
R905.17.4 Ice barrier.In areas where there has been a history or asbestogement tile.

of ice forming alonghe eaves causing a backup of water, as
designated in Table R301.2(1), an ice barrier that consists of not
less than two layers afnderlaymentemented together or of a
selfadhering polymemodified bitumen sheet shall be used in
lieu of normalunderlaynentand extend from the lowest edges
of all roof surfaces to a point not less than 24 inches (610 mm)
inside the exterior wall line of the building.

3. Where the existing roof haso or more applications
of any type of roof covering.



CHAPTER 11 ENERGY EFFICIENCY

Scope and additional measures

SECTION N1101
SCOPE

N1101.1 General.The provisions of this chapter regulate the
exterior envelope, as well e design, construction and selection
of heating, ventilating and agonditioning systems, lighting and

piping insulation required for the purpose of effective

conservation of energy within a building or structure governed by

this code.

All conditioned spaces within residential buildings shall
comply with Table N1101.1(1) armhe additional measure from
Table N1101.1(2).

Exceptions:
1. Application to existing buildings shall comply with Section
N1101.2.
2. Application to additions shall comply with SertiN1101.3.

Heated or cooled detachadcessory structurahat are
not habitable shall meet the following envelope
requirements without any additional measures: Walls: R
21/U-0.064; Roofs: R38U-0.027 (attic) or R0
continuous insulatio’U-0.048 (abwe deck); Windows:
U-0.35; Opaque doorsl-0.70; Roltup doorsiU-0.50.

Existing buildings.

N1101.2 Application to existing buildings. Alteration and
repairs, historic buildings and change of use or occupancy t
buildings, structures or portions thereofablcomply with the
requirements in Sections N1101.2.1 through N1101.2.3.

N1101.2.1 Alteration and repair. Alterations and repairs

affecting energy conservation measures shall conform to the

requirements specified in this chapter.
Alterations or repairsvhich affect components of existing

conditioned spaces regulated in this chapter, those component

shall comply with this chapter.
Exception: The minimum component requirements as
specified in Table N1101.2 mae used to the maximum
extent practical.

N11012.2 Historic buildings. The building official may
modify the specific requirements of this chapter for historic
buildings and require in lieu thereof alternative requirements

that will result in a reasonable degree of energy efficiency. This

modification may be allowed for those buildings specifically

designated as historically significant by the state historic
preservation office(r) or by official action of a local

government.

N1101.2.3 Change of occupancy orude.e f i n i d¢hangen
of useod dobSectigniNi1plRs & a change of use in
an existing residential building and shall include any of the
following: any unconditioned spaces such as an attached
garage, basement, porch, or canopy that are to become
conditioned spaces; any unconditionadhabitable space that

is to become conditioned space, such as a large attic.

N1101.2.3.1 Change of usé\ building that changes use,
without any changes to the components regulated in this
chapter, is required to comply with Table N1101.2 to the
greatesextent practical. Changes of use that are greater than
30 percent of the existing building heated floor area or more
than 400 square feet (37nin area, whichever is less, shall
be required to select one measure from Table N1101.3.

N1101.2.3.2 Change afccupancy.Alteration and repair of
conditioned nonresidential buildings, such as a small church
or school, that are changing occupancy to residential
dwellings shall use Table N1101.2 to the greatest extent
practical and select one measure from Table N11@), or
Table N1101.3.

Exception: The minimum component requirements shall
be disregarded when thermal performance calculations
are completed for change of use to Groupdtcupancy,
when such calculations demonstrate similar performance
to the requireents of Table N1101.2.

TABLE N1101.2
EXISTING BUILDING COMPONENT REQUIREMENTS

REQUIRED
BUILDING COMPONENTS PERFORMANCE | EQUIV. VALUE
Wall insulation U-0.083 R-15
Flat ceiling U-0.025 R-49
Vaulted_celllng > 10 inches U-0.040 R-25
nominal rafter depth
Vaulted ceiling > 8 inches
nominal rafter depth U-0.047 R-21
Underflc_;or > 10 inches U-0.028 R-30
S nominal joist depth
Underfl(_)or > 8 inches U-0.039 R-25
nominal joist depth
Slab-edge perimeter F-0.52 R-15
Windows U-0.30 U-0.30
Skylights U-0.50 U-0.50
Exterior doors U-0.20 R-5
Exterlor. doors with > 2.5%t U-0.40 R2.5
glazing
Forced air ducts n/a R-8

For SI: inch = 25.4 mm, 1 square foot = 0.0929 m

o f



TABLE N1101.1(1)
PRESCRIPTIVE ENVELOPE REQUIREMENTS?

STANDARD BASE CASE LOG HOMES ONLY
BUILDING COMPONENT Required i N i ] N
Performance Equiv. Value' Required Performance Equiv. Value'

Wall insulatiord above grade U-0.059 R-21 Intermediate Note d Note d
Wall insulatiord below grade C-0.063 R-15c.i/R-21 C-0.063 R-15/R-21
Flat ceiling$ U-0.021 R-49 U-0.020 R-49 A
Vaulted ceilings U-0.033 R_S()F;g? gcﬁgséro;russ U-0.027 R-38AN
Underfloors U-0.033 R-30 U-0.033 R-30
Slabedge perimetér F-0.520 R-15 F-0.520 R-15
Heated slab interibr n/a R-10 n/a R-10
Windows U-0.27 U-0.27 U-0.27 U-0.27
Skylights U-0.50 U-0.50 U-0.50 U-0.50
Exterior door§ U-0.20 U-0.20 U-0.54 U-0.54
Exterior doors with > 2.5 #tglazing U-0.40 U-0.40 U-0.40 U-0.40

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929rdegree = 0.0175 rad, n/a = not applicable.

a. As allowed in Section N1104.1, thermal performance of a component may be adjusted provided that overall heat loss deed thet &xal
resulting from conformance to the requitédactor standards. Calculations to document equivalent heat loss speifdrened using the procedure
and approvedl-factors contained in Table N1104.1(1).

b. R-values used in this table are nominal for the insulation only in standerdiframed construction and not for the entire assembly.

c. Wall insulation requirements ply to all exterior woodramed, concrete or masonry walls that are above grade. This includes cripple walls and rim
joist areas. Nominal compliance withA insulation and Intermediate Framing (N1104.5.2) with insulated headers.

The wall component shide a minimum solid log or timber wall thickness of 3.5 inches.

Below-grade wood, concrete or masonry walls include all walls that are below grade and do not include those portions oftataxtesititmore
than 24 inches above grade2R for ingilation in framed cavity; R5 continuous insulation.

f. Insulation levels for ceilings that have limited attic/rafter depth such as dormers, bay windows or similar architeonestdézling not more than
150 square feet in area may be reduced tdesstthan R21. When reduced, the cavity shall be filled (except for required ventilation spaets). R
insulation installed to minimum-iches depth at top plate at exterior of structure to achiefeetor.

g. Vaulted ceiling surface area exceedingp®@cent of the total heated space floor area shall haviaetor no greater thad-0.026 (equivalent to R
38 rafter or scissor truss with-38 advanced framing).

h. A = Advanced frame construction. See Section N1104.6.

i. Heated slab interior applies toncrete slab floors (both on and below grade) that incorporate a radiant heating system within the slab. Insulation
shall be installed underneath the entire slab.

j- Sliding glass doors shall comply with window performance requirements. Windows exempé$tong in accordance with Section NF1111.2, ltem
3 shall comply with window performance requirements if constructed with thermal break aluminum or wood, or vinyl, osdifexgias and
doublepane glazing with lowemissivity coatings of 0.10 or le®8uildings designed to incorporate passive solar elements may include glazing with
aU-factor greater than 0.35 by using Table N1104.1(1) to demonstrate equivalendditm thermalenvelopeequirements.

A maximum of 28 square feet of exterior daoea per dwelling unit can havéJafactor of 0.54 or less.
Glazing that is either double pane with lewcoating on one surface, or triple pane shall be deemed to comply with this requirement.
Minimum 24inch horizontal or vertical belo\grade

3 =




TABLE N1101.1(2)
ADDITIONAL MEASURES

HIGH EFFICIENCY HVAC SYSTEM?
1 a. Gasfired furnace or boiler AFUE 94 percent, or

b. Air source heat pump HSPF 10.0/14.0 SEER cooling, or
c. Ground source heat pump COP 3.5 or Energy Star rated

HIGH EFFICIENCY WATER HEATING SYSTEM

a. Natural gas/propane water heater with minimum UEF 0.90, or

2 b. Electric heat pump water heater with minimum 2.0 COP, or

c. Natural gas/propane tankless/instantaneous heater with minimum 0.80 UEF and
Drain Water Heat Recovery Unit ind&d on minimum of one shower/tidhower

WALL INSULATION UPGRADE

Exterior wall® U-0.045/R21 conventional framing with48.0 continuous insulation
ADVANCED ENVELOPE

Windowsd U-0.21 (Area weighted average), and

Flat ceilindd U-0.017/R60, and

Framel floorsd U-0.026/R38 or slab edge insulation teF48 orless (RL 0 f o r-1 5 8fog r -B3ullydnsutated siab)
DUCTLESS HEAT PUMP

For dwelling units with alelectric heat provide:
Ductless heat pump of minimum HSPF 10 in primary zone replagnal electric heat sources, and
Programmable thermostat for all heaters in bedrooms

HIGH EFFICIENCY THERMAL ENVELOPE UA®

Proposed UA is 8 percent lower than the code UA
GLAZING AREA

Glazing area, measured as the total of framed openingssithien 12 percent of conditioned floor area
3 ACH AIR LEAKAGE CONTROL AND EFFICIENT VENTILATION

8 Achieve a maximum of 3.0 ACH50 whel®use air leakage when thiparty tested and provide a whdleuse ventilation syster|
including heat recovery withminimum sensible heat recovery efficiency of not less than 66 percent.

For SlI: 1 square foot = 0.09F watt per square foot = 10.8 Wim

a. Appliances located within the building thermal envelope shall have sealed combustion air installed. Comibsktdirbe ducted directly
from the outdoors.

b. The maximum vaulted ceiling surface area shall not be greater than 50 percent of the total heated space floor areltedréesa has d-
factor no greater thald-0.026.

c. In accordance with TablelN04.1(1), the Proposed UA total of the Proposed Alternative Design shall be a minimum of 8 percent less than the
Code UA total of the Standard Base Case.

it TABLE N1101.3
Large and small additions SMALL ADDITION ADDITIONAL MEASURES (select one)
N1101.3 Additions. Additions to existing buildings or structures 1 | Increase the ceiling insulation of the existing portion of the ha
may be rade without making the entire building or structure comply as specied in Table N1101.2.
if the new additions comply with the requirements of this chapter. , | Replace all existing singkane wood or aluminum windows to
N1101.3.1 Large additionsAdditions that are equal to or more the Ufactor as specified in Table N1101.2
than 600 square feet (55)nin area shall be required to comply Insulate theexistingfloor, crawl space or basement wsyistems
with Table N1101.1(2). as specified in Table N1101.2 and install 100 percent of
. . 3 permanently installed lighting fixtures as CFL, LED or linear
N1101.3.2 Small additions.Additions that are less than 600 fluorescentor a minimum efficacy of 40 lumens per watt as
square feet (55 $hin area shall be required to select one measure specified in Section N1107.2.
from Table N1101.1(2) or comply with Table N1101.3. 4 | Testthe entire dwelling with a blower door and exhibit no mo
Exception: Additions that are less thafi5square feg20.9m?) thand.5air changes per hour @ 50 Eals.

in area shall not be required to comply with Table N1101.1(2) or| 5 | Seal and performance test the duct system.
Table N1101.3.

Replace existin@0-percent AFUE or less gas furnace with a 9

N1101.4 Information on plans and specifications?lans and 6 percent AFUE or greater system.
specifications shall show in sufficient detail all pertinent data and _ | Replace existing electric radiant space heaters with a ductles
features of the building and the gmuent and systems as herein split system with a minimum HSPF 0.0.
governed, including, but not limited to: exterior envelope R - . . ; .

. ] . . o 8 eplacg eX|st|r)g_eIectr|c forced air furnace with an air source
component materialsR-values of insulating materials; pump with a minimum HSPF of 9.5.

fenestration Ufactors HVAC equipment efficiency — - —
ART - o Replace existing water heater with a water heater meeting:

performance and system controls; lighting; an additional 9 Natural gas/propane water heater with minimum UEF 0.90,

measue from Table N1101.1(2); and the other pertinent data Electric heat pump wer heater with minimum 2.0 COP.

to indicate compliance with the requirements of the chapter




Definitions. N1104.2.2 Batttype insulation. Batt-type insulation shall be
installed flush against the warm side of the cavity insofar as
BUILDING THERMAL ENVELOPE. That element of a practicable.
tbhu'ld'n? which enclkc))s?s conttjtltlgrt\ed ?pace::ﬁ thr;)u_gh W:"Ch N11042.3 Insulation protection. Insulation exposed to the
ermal energy may be transmitted to or from the exterior orto or o yiarior shall be protected from physical and solar damage.

from unconditioned spaces.
. - N1104.2.4 CI R d light fixt hall be-IC
CONDITIONED SPACE. A space within the building, et iGo feooioostoncoosr O IEUres Shat be

separated from unconditioned space by thelding thermal . ) i .

envelope, which by introduction of conditioned air, by heated 'nermal insulation shall not be installed vintt8 inches (76
and/or cooled surfaces, or by air or heat transfer from directly ™M) of any metal chimney or gas vent that is not listed for
conditioned spaces is maintainedenperatures of 55°F (13°C) ~ insulation clearances.

or higher for heating and/or 85°F (29.4°C) or below for cooling. A permanent sleeve of fine wire mesh screen, sheet metal or
(Enclosed corridors between conditioned spaces shall beother noncombustible material shall be installed to maintain the
considered as conditioned space. Spaces where temperatures falequired clearances.

Eg;vg%eer;etg|Zsrig?]3itti)gn\gétgeaogea)mb|enndm|ons shall not be N1104.2.5 Biffles. Baffles of a durable rigid material shall be
pace. provided to prevent obstruction of vent openings and to deflect
EXTERIOR ENVELOPE. Se e i Bihdrrhattinw @ | o p e in@ming air above the surface of porous insulation so as to

prevent windwashing and blowing of loose material. Thermal
HIGH -EFFICIENCY LIG.HT SOURCE - Compact fluorescent insulation shall ot be installed in a manner that would obstruct
lamps, T8 or smaller diameter linear fluorescent lamps, LED

i . . L . . openings required for attic ventilation.
lamps, fixtureintegrated illuminatio devices, or lamps with an o .
efficacy not less than 65 lumens per watt for each lamp or N1104.2.6 Rlowgrade exterior insulation. Below-grade

luminaires with an efficacy not less than 45 lumens per watt per EXterior insulation shall meet the following conditions:
each luminaire. 1. The insulation shall be a material that is approfard
belowgrade applications in wet environments.
2. Insulation shall be installed from the top of the footing
to the top of the concrete basement wall.
3. Insulation shall be adequately protected from the
SECTION N1104 . . .
elements (ultraviolet and mechanical) in accoréanc
EXTERIOR ENVELOPE REQUIREMENTS with manufacturerods specif

N1104.1. Geeral. This section prowdes, minimum requirements 4. The top of the insulation shall be installed in a manner to
for exterior envelope construction. allow water runoff and prevent pooling.

The exterior building envelope shall comply with Table N ' _—
N1101.1(1) or shall béemonstrated using Table N1104.1(1). The N1104'2_'7 Recess_ed_ I|ght|ng_ f|_xturesRecessed lighting
requirements specified in Table N1101.1(2) shafilgpo both fixtures installed Wlthl_n the bglldlnghermalenvelope sHa
Tables N1101.1(1) and N1104.1(1). meet one of the following requiremts.

Buildings designed to incorporate passive solar elements may 1. Type IC—rateq, .manufactured with no penetratio_r)s
use Table N1104.1(1) to demonstrate buildinermalenvelope between the inside of the recessed fixture gpd ceiling
requirements in this code, in addition to requirements specified in cavity, and the annular space between the ceiling cutout
Table N1101.1(2). and lighting fixture shall be sealed.
lati ial lati ials shall b Type IGrated in accordance with ASTM E283 with no
nsialled im accorGance with Teeienzocuic etpermine (fmQssLar,
. Lo : . n the "condit d space t iling
msta!latlon instructions and this code. Insulaﬁla_malues shall be cavity at 1.57 psi pressure (75 Pa) difference shall be
specified as required in 16 CFR Ch. {1:B1 Edition) Part 460 labeled and the annular space between the geilitout
Labelig and Advertising of Home Insulation. Cellulose and lighting fixture shall be sealed
insulation shall conform to Interim Safety Standard for Cellulose . o '

Insulation (16 CFR Part 1209) issued by the Consumer Product Type ICrated installed inside a sealed box constructed

Safety Commission July 6, 1979 (44FR 39938). Foam plastic from a minimum 0.8nchthick (12.7 mm) gypsum
shall be as specified iSection R316. wallboard or constructed from a preformed polymeric

vapor retarder or other dight assembly manufaated

Exterior envelope requirements

N1104.2.1 Insulation_clearqnce re;trictionBIown, poured.,. for this purpose.
batt and sprapn type insulation applied from above the ceiling _ N
level shall be limitel to vented attic spaces where tbef slope N1104.2.8 Doors and putdown stairs to unconditioned

is 4 units vertical in 12 units horizontal (3%8rcent slope) or spacesService doors between unconditioned and conditioned

greater and there is at least 44 inches (1118 mm) of headroonfpaces shall meet the thermal requirements of Sections
at the roof ridge. (Clear headroom is defined as the distanceN1104.2.9.1 and N1104.2.9.2.

from the top of the bottom chord of the truss or ceiling joiststo  N1104.2.8.1 Vertical doors.U-factars for vertical doors

the underside of the roof sheathing.) Netted aiher providing access from conditioned to unconditioned spaces
applications that allow for verification of insulation application shall comply with the exterior door provisions of Table
shall be allowed for lovslope roofs. N1101.1(1).



N1104.2.8.2 Pulidown stairs. Horizontal pultdown stair N1104.4.2 Combined productsWhen different window types
type access hatches in ceiling assemblies thatd@@ccess are combined, mulled together by the manufacturer or
from conditioned tounconditioned spaces shall have a manufactured téit a framed rough opening, a single label may
maximum averagél-factor of U-0.10 or anR-value of not be used.

less than RLO, have a net area of the framed opening not  gxception: A solarium shall have one label providing a
exceeding 13.5 square feet, and have the perimeter of the description of each of the glazed surfaces, such as the front,
hatch weatherstripgul. overhead and each side.

N1104.3 Exterior doors.Doors shall be tested according to the

requirements of Section N1104.4. When calculating the energy

performance of the exterior envelope, the area of doors shall be

the actual unit size.

Exceptions:

1. Unglazed doors that are ntested according to the
requirements of Section N1104.4 shall be assigned a
defaultU-value of 0.54.

2. Sliding glass doors and swinging glass doors shall meet the
specifications for windows and shall be treated as such.

3. Doors that incorporate glazadeas more than 2.5 square
feet (0.23 ) in area shall be considered exterior doors
with greater than or equal to 2.5 square feet (0.23 m
glazing. Doors shall meet the air leakage requirements of
Section N1104.8.

N1104.4 Windows All windows installed m Oregon shall meet
the requirements of Part I, Fenestration Standard.

1. Decorative or unique architectural feature glazing not
exceeding 1 percent of the heated space floor area is
exempt from thermal performance requirements and does
not need to be oluded in Table N1104.1(1) calculations.

2. Glass block assemblies may udd-gactor of 0.51.

3. TheU-factor for windows may be a weighted average of total
window area when all other buildinthermal envelope
measures are in compliance with performamcgirements
specified in this code. This calculation shall be provided to the
building official and the windows that are less than required
for prescriptive compliance shall be identified on the plans.

N1104.4.1 Thermal performance labelingAll fenestratons
shall have labels. The labels shall be a National Fenestration
Rating Council (NFRC) certified product or a stafgproved
label for windows produced in low volume. All labeling shall
conform to the following requirements:

1. Be imprinted and not handitten.

2. Face the interior of the room.
3. List theU-factor.
4

Be attached to the window until the building inspector
inspects and verifies the labeling.
Exceptions:

1. Labeling is not required for decorative or unique
architectural feature glazing nekceeding 1 percent
of the heated space floor area.

2. Portions of labels for windows produced in low
volume may be handwritten.



TABLE N1104.1(1)
RESIDENTIAL THERMAL PERFORMANCE CALCULATIONS

BUILDING COMPONENTS STANDARD BASE CASE® PROPOSED A ALTERNATIVE
Areas °© U-factor Areas x U R-value® Areas® U-factor® Areas x U
Flat ceilings 0.021
Vaulted ceilings 0.033
Conventional woodramed walls 0.059
Underfloor 0.0
Slab edge F=0.52
Below-grade walls C =0.063
Windows 0.27
Skylights 0.50
Exterior door8 0.2
Doors with > 2.5 ftglazing 0.4
CODE UA = Proposed UA=

Base path 1 represents Standard Base Case fromN&abld.1(1) U-factors shall be adjusted to match selected Envelope Measure [Table N1101.1(2)].

Performance tradeffs are limited to those listed {olumn 1. Heat plant efficiency, duct insulation levels, passive and active solar heating, aitiomfiitral
similar measures including those not regulated by omgigtnot be considered in this method of calculation.

Areas from plan takeffs. All areas must be the same for both Standard Base Case and Proposed Alternate. The vaulted ceilingstofé8madard Base
Case must be the actual surface area from the plarotbket to exceed 50 percent of the total heated space floor area. Any roof areas in excess of 50 percent
for Base Case must be ergd atJ-0.021 (R4 9) wi ¢eh | i hégastd ar e

Minimum component requirements insofar as practicable: WallS/8-0.080; Floors RR1/U-0.047; Flat Ceilings RB&U-0.031; Vaults RR1MJ-0.055;
Below-Grade Wood, Concrete or Masonry Walld®C-0.069; Slab Edge R0/F0.52; Duct Insulation . R-values used in this table are nominal, for the
insulation only and not for the entire assembly. Window and skyligieilues shall not exceed 0.65 (CL65). A single door not to exceed 28 square feet (2.6
m?) per dwelling unit is permitted to be excluded frtma thermal performance calculations. All other Dealues shall not exceed 0.54 (Nomina2R

U-factors for woodramed ceilings, walls and floor assemblies shall be as specified in Table N11044f@tors for other assemblies, which includeskte
framing, brick or other masonry, stucco, etc., shall be calculated using ASHBAdbook of Fundamentatsocedures

Vaulted area, unless insulated t88, 0.027, shall not exceed 50 percent of the total heated space floor area.
F = The heat lossoefficient, Btu/hr*f£*°F per foot of perimeter. C = the heat loss coefficient Btu/f*# per square foot of underground wall.
A maximum of 28 square feet of exterior door area per dwelling unit can héfactor of 0.54 or less. Default-factorfor an unglazed wood door is 0.54.

Proposed UA must be less than or equal to CODE UA. For compliance with Envelope Measure 6, the PropussicbgA minimum of 8 percent less than
the CODE UA.



TABLE N1104.1(2)
APPROVED DEFAULT U-FACTORS

FLAT CEILINGS ? EXTERIOR WALLS?

Insulation Type U-Factor Insulation gf:;?;iiﬁg Framing U-Factor
R-38 Conventional framing 0.027 R-15 0 Conventional framing 0.083
R-38 Advancediraming? 0.026 R-15 0 Intermediate framiry 0.078
R-49 Conventional frarimg 0.021 R-19 0 Conventional framing 0.067
R-49 Advancedframing 0.020 R-19 0 Intermediate framiny 0.063
R-60 Conventional framing 0.017 R-19 0 Advancedraming’ 0.062

VAULTED CEILINGS ?
Insulation Type U-Factor R-21 0 Conventional framing 0.063
R-21 Rafter framing 0.050 R-21 0 Intermediate framiny 0.059
R-30 Rafter framing 0.032 R-21 0 Advancedraming’ 0.057
R-38 Rafter framing 0.026
R-13 3.5 Conventional framing 0.065
R-21 Scissors truss 0.052 R-13 5° Conventional franmg 0.059
R-30 Scissors truss 0.034 R-13 7° Conventional framing 0.053
R-38 Scissors truss 0.027 R-13 3.5 Advancedraming’ 0.062
R-49 Scissors truss 0.021 R-13 5° Advancedraming’ 0.056
R-13 7° Advancedraming’ 0.050

R-30 Advancedscissorsruss$ 0.032
R-38 Advancedscissors truss 0.026 R-15 3.5 Conventional framing 0.062
R-49 Advancedscissors truss 0.020 R-15 5° Conventional framing 0.056
EPS FOAM CORE PANEL VAULTED CEILINGS R-15 7 Conventional framing 0.050

Insulation Type U-Factor R-15 3.5 Advancedframing’ 0.057
R-29 8Y,£EPS foam core panel 0.034 R-15 5¢ Advancedframing’ 0.052
R-37 10Y,+EPS foam core panel 0.027 R-15 7° Advancedraming’ 0.047
R-44 12%,+EPS foam core panel 0.023

FLOORS # R-19 3.5 Conwentional framing 0.052

Insulation Type U-Factor R-19 5° Conventional framing 0.048
R-21 Underfloor 0.046 R-19 ¢ Conventional framing 0.044
R-25 Underfloor 0.039 R-19 3.5 Advancedraming’ 0.049
R-30 Underfloor 0.033 R-19 5° Advancedraming' 0.0%6
R-38 Underfloor 0.026 R-19 ¢ Advancedraming’ 0.042

SLAB-ON-GRADE

Insulation Type F-Factor R-21 3.5 Conventional framing 0.049
R-10 Sl ab edge 240 0.54 R-21 5° Conventional framing 0.045
R-15 Sl ab edge 240 0.52 R-21 ¢ Conventional frarimg 0.041

EPS FOAM CORE PANEL EXTERIOR WALLS
Insulation Type U-Factor R-21 3.5 Advancedframing’ 0.046
R-14.88 4%,+EPS foam core panel 0.059 R-21 5° Advancedraming’ 0.043
R-22.58 6%,£EPS foam core panel 0.040 R-21 7° Advancedraming’ 0.039
R-29.31 | 8Y,£EPS foam core panel 0.031
BELOW GRADE WALLS
Insulation Type C-Factor
R-10 c.i. R-10 continuous insulation 0.085
R-15 c.i. R-15 continuous insulation 0.063
R-13 R-13 cavity and air space 0.080
R-21 R-21 cavity and air space 0.063

For SI: 1 inch = 25.4 mm.

a. U-factors are for woodramed constructiorlJ-factors for other assemblies which include steel framing, brick or other masonry, stucco, etc., shall be calculated
using standard ASHRAHandbookof Fundamentalgrocedures.

b. Intermediate framing consists of wall studs placed at a minimum 16 inches on center with insulated headers. Voidsshdieael@nsulated with rigid

insulation having a minimurR-value of 4 per dnch (25.4 mm) (W/rfk) thickness.

Advanced framing construction for ceilings as defined in Section N1104.6.

Advanced framing construction for walls as defined in Section N1104.5.1

Insulation sheathing shall be rigid insulation material, installed continuously over exterior or interior of wall (excluding partition walls).

F-factor is heat loss coefficient Btu/hr*ft?*°F per lineafoot of concrete slab perimetir 24 inches belovgrade

~ooo



N1104.4.3 Air leakage requirementsAir infiltration rates for N1104.5.2 Inermediate framing for walls. Intermediate

all exterior windows, swinging doors and sliding glass doors framing for walls is an optional construction method.

shall be certified in accordance with ASTM E2&andard Intermediate framing, when used to achieve improved wall
Test Methods for Rate of Air Leakage through Exterior performance under the requirements of Table 1101.1(1) or
Windows, Curtain Walls and Doors Under Specified Pressure Table N1104.1(2), shall meet the following uggments:

Differences Across the Specim@&ests shall be condied at a 1. Walls. Walls shall be framed with®2studs at 16 inches
differential pressure of 1.57 pounds per square foot (75 Pa) (406 mm) on center and shall include the following, as
[equivalent to 25 mph (40 km/h) wind condition]. detailed in Items 2 and 3.
1. Windowsd 0.37 cubic feet per minute (cfm) per foot (0.17 2. Corners and intersections. Exterior wall and ceiling
L/s per m) of sash crack. corners shall be fully insulated through the o$ three
- stud corners configured to allow full insulation into the
2. Swinging door8 0.37 ¢fm fer square foot (0.17 L/s pefm corner, or twestud corners and drywall backup clips or
of door area. other approved technique. Intersections of interior
3. Sliding door$ 0.37 cfm per square foot (0.17 L/s pé) of partition walls with exterior walls shall be fully insulated
door area. through the use osingle backer boards, mitkight
. L blocking with drywall clips or other approved technique.
Exception: Site-built windows. 3. Headers. Voids in headers 1 inch (25.4 nin? inches
N1104.4.4 Alterations.New windows shall have a maximum (51 mm)in thickness shall be insulated with insulation
U-factor as required by Table N1101.1(1). that has a value of-R or greater per 1 inch (25mm)

thickness.Voids in headers greater than 2 inches (51

Exceptions: mm) in depth shall be insulated to a minimum level of
1. Decorative or unique architectural feature glazing not R-10.Nonstructural headers (such as in gadiid walls)
exceeding 1 percent of the heated space floor area may shall be eliminated and replaced with insulation to
be exempt from thermal performance requirements achievethermal performancéevels equivalent tothe
and Table N1104.1(1) calculations. surrounding area.

2. Where necessary to retain architectural consistency N1104.5.3 Belowgrade walls.Walls enclosing heated spaces
with remaining windows in the building, new below grade shall be insulated from the bottom of the above

windows shall have a maximuivalue of 0.65. grade subfloor downward to the top of the belgnade finished
floor.
Advanced and intermediate framing. N1104.6 Roof/ceiling: advanced framing for ceilings.
Advanced framing for ceilings is an optional construction method.
N1104.5 Walls. Advanced framing, when used to qualify a design under the

requirements of Section N1104.1, shall meet the following

N1104.5.1 Advanced framing for walls Advanced framing drequirements

for walls is an optional construction method. Advance ) i - o
framing, when used to qualify a design under the requirements Framing techniques shall be used iica and ceilings to

of Table N1104.1(1), shall meet the following requirements: Provide full insulating value to the outside of exterior walls. This
shallbe accomplished through the use of extepth or oversized

1. Walls. Walls shall be framed with32studs at 24 inches trusses, double rafters, special insulation components installed at
(610 mm) on center and shall include the following, asthe edge of the wall, or othapproved combinations of framing
detailed in Items 2 and 3. and insulation. The entire surface of the exterior ceiling shall be

insulated to the required value including attic hatches, structural

2. Corners and intersections. Exterior wall and ceiling . .
corners shall be fully insulated through the use of threemembers, electrical fixtures (where allowed by the code) and

stud corners configured to allow fuisulation into the ~PIUMPING penetrations.
corner, or twestud corners and drywall backup clips or N1104.7 Slabon-grade floors. For slabon-grade floors, the
other approved technique. Intersections of interior perimeter of the floor shall be insulated.

partition walls with exterior walls shall be fully insulated 11,4 jngyjation shall extend downward from the top of the slab
tbr;mlli.gh th_eh lése o”f .lc,_lngle b:;l]cker boardj, 'h‘;@_ht for a minimum of 24 inches (610 mm) or downward to the bottom
ocking with dywall clips or other approved technique. ¢ ha glah, then horizontallyeheath the slab for a minimum total

3. Headers. Voids in headers 1 inch (25.4 mm} inches distance of 24 inches (610 mm).
(51 mm)in thickness shall be insulated with insulation Exception: For monolithic slabs, the insulation shall extend
that has a value of-R or greater per-inch (25.4 mm) downward from the top of the slab to the bottom of the
thickness.Voids in headers greater than Zlies (51 thickened edge.
mm) in depth shall be insulated to a minimum level of
R-10.Nonstructural headers (such as in gadne walls)
shall be eliminated and replaced with insulation to
achievethermal performancdevels equivalent taghe
surrounding area

N1104.7.1 Slakon-grade floors with hydronic heat.For dab-
ongrade floors that incorporate hydronic heating, in addition to
perimeter insulation, the entire underside of slab shall be
insulated to R10.




Air sealing requirements.

N1104.8 Air leakage.The building thermal envelope shall be

N1104.8.2.1 Top plate sealincAt all walls in contact with
vented attics, the wall covering (gypsum board or other) shall
be sealed to the top plate with caulk, sealant, gaskeher ot

constructed to limitir leakage in accordance with this section.

approvedmaterial.

N1104.8.1 Air barriers. A continuous air barrier shall be

N1104.9 Moisture control. To ensure the effectiveness of

installed and fully aligned with the building thermal envelope

insulation materials and reduce the hazard of decay and other

on every vertical portion of apermeable insulation and on the

degradation due to condensation within the structure, moisture

warm_side of horizontal,air-permeable

insulation. Air control measures shall be included in all buildiagd structures

permeable insulation shall not be used as a sealing materia

| or portions thereof regulated by this chapter.

Exception: Unvented attics, continuous insulation walls and

N1104.9.1 Vapor retardersVapor retarders shall be installed

similar_conditions where an impermeable insulation layer

in accordance with Section R318.

forms an air barrier.

N1104.8.2 Sealing requird. Exterior joints around window and
door frames, between wall cavities and window or door frames,
between wadl and foundation, between wafind roof, between

N1104.9.2 Ground coverA ground cover shall be installed in
the crawl space for both new and ¢ixig buildings when
insulation is installed. Ground cover shall be installed in
accordance with Chapter 4.

wall panels, at penetrations or utility services through walls, floors
and roofs and all othepenings in the exterior envelope shall be
sealed in a manner approved bylh#éding official

Sealing for the purpose of creating a continuous air barrier shall

be in_accordance with the applicable requirements of Table

N1104.8, or thelwelling shall betested to demonstrate a blower

door result nogireateithan 4.0 ACH50.

TABLE N1104.8
AIR BARRIER INSTALLATION AND AIR SEALING REQUIREMENTS

COMPONENT

AIR BARRIER CRITERIA

General requirements

A continuous air barrier siii be installed in alignment with the building thermal envelope.

Breaks or joints in the air barrier shall be sealed.

The air barrier in any dropped ceiling or soffit shall be aligned with the insulation and any gaps in the air birper sh

Ceiling/attic sealed.
Access openings, dregiown stairs, or knee wall doors to unconditioned attic spaces shall be gasketed and sealed.
The junction of the foundation and sill plate shall be sealed.

Walls The junction of the top plate and the top of inteviaills shall be sealed between wall cavities and windows or door fran

All penetrations or utility services through the top and bottom plates shall be sealed.

Knee walls shall be sealed.

Windows, skylights and doors

The space between framing andlg&kyts, and the jambs of windows and doors shall be sealed.

Rim/band joists

Rim/band joists shall be a part of the thermal envelope and have a continuous air barrier.

Floors

Including cantilevered floors an
floors above garages

The air barrier shall bmstalled at any exposed edge of insulation.

Crawl space walls

Exposed earth in unvented crawl spaces shall be covered with a Class | vapor retarder with overlapping joints taped

Shafts, penetrations

Duct shafts, utility penetrations and flue shaftsropg to exterior or unconditioned space shall be sealed.

Garage separation

Air sealing shall be provided between the garage and conditioned spaces.

Recessed lighting

Recessed light fixtures installed in the building thermal envelope shall be sealedingstied surface.

Shower/tub on exterior walls

The air barrier installed at exterior walls adjacent to showers and tubs shall separate the wall from the shower or tuh

Electrical/phone box on exterior
walls

The air barrier shall be installed behindegfieal and communication boxes. Alternatively-séaled boxes shall be installg]

HVAC register boots

HVAC supply and return register boots that penetrate building thermal envelope shall be sealed to the subfloor, wall
or ceiling penetrated ke boot.




Insulation and installation of ducts.

SECTION N1105
HEATING, VENTILATING
AND AIR-CONDITIONING SYSTEMS

N1105.1 General.This section provides minimum requirements
for heating, ventilating and agonditioning systems.

N1105.2 Insulation of du¢s. All new duct systems or new

specific selected relative humidity in spaces or zones, it shall be
capable of being set to pent new energy from being used to
produce a spaaelative humidity below 60 percent.

N1105.4.3 Temperature zoning. Each separate heating,
ventilating and akconditioning system shall be provided at
least one thermostat for regulation of space temperator
addition, a readily accessible manual or automatic means shall
be provided to partially restrict or shut off the heating or cooling
input to each zone or floor, excluding unheated or noncooled

portions of duct systems exposed to unconditioned spaces, a”‘i)asements and garages.

buried ductwork within insulation that meets the exception to

Section N1105.3, shall be insulated to minimus8.R
Exceptions:
1. The replacement or addition ofuanace, air conditioner or

N1105.4.4 Setback and shutoff. The thermostat, or an

alternative means such as switch or clock, shall provide a
readily accessible manual or automatic means for reducing the
energy required for heating and cooling during periods of

heat pump shall not require existing ducts to be insulated ,gnuse or reduced need.

to current code.
2. Exhaust and intake ductwork.

N1105.3 Installation of ducts All new duct systems and air
handling equipment and appliances shall be located fullyinwit
the building thermal envelope.

Exceptions:
1. Ventilation intake ductwork and exhaust ductwork.
2. Up to 5 percent of the length of an HVAC system

Exceptions:

1. Where it can be shem that setback or shutdown will
not result in a decrease in overall building energy.

2. Equipment with fulload demand of 2 kilowat(6.826
Btu/h) or less may be controlled by readily accessible
off-hour controls.

Lowering thermostat setpoints to redeceergy consumption
of heating system shall not cause energy to be expended to

ductwork shall be permitted to be located outside of the reach the reduced setting.

thermal envelope.
3. Ducts deeply buried in infation in accordance all of the
following:

N1105.4.4.1Heat pump controls. All heat pump system
thermostats shall be capable of manual setback and limiting
the use of supplemental heat duringrimup periods.

N1105.4.4.1.1 @tdoor thermostat required. An outdoor
thermostat or factory installed temperature sensor with
electronic controls shall be used to lock out supplemental
heat based on outdoor air temperature. The -tttk
temperature shallébset at 4°F (40°C). There shall be no
compressor loclout temperature.

N1105.5 Outside combustion air. See Section R1006 for

required outside combustion air for masonry fireplaces, factory
built fireplaceand factorybuilt stoves.

3.1. Insulation shall be installed to fill gaps and voids
between the duct and the ceiling, and a minimum
of R-19 insulation shall be installed above the
duct between the duct and unconditioned attic.

Insulaton depth marker flags shall be installed on
the ducts every 10 feet (3048 mm) omagroved
by thebuilding official

N1105.4 HVAC controls. All heating, ventilating and air
conditioning systems shall be provided controls as specified herein.

N1105.4.1 Temperature. Each heating, ventilating and air Ventilation and furnace fac efficiency.
conditioning system shall be provided with at least one
thermostat for the regulation of temperature. Each thermostgf1 105.6 Ventilation fan efficiency Bathroom exhaust fans and

shall be capable of being set from 55°F to 75°F (13°C to 24°G),tdoor ventilation air supply fans shall be Energy Star certified.
where used to control heatingly and from 70°F to 85°F (21°C B

control both heating and cooling, it shall be capable of being sétectronically commutated fan motors with a &fficiency rating
from 55°F to 85°F (13°C to 29°C) and shall be capable dpeeting 10 CFR 430.32(y).

operating the system heating and caplimsequence. It shall be

capable of providing a temperature range of at least-53%({)

within which the supply of heating and cooling energy to the zone

is shut off or reduced to a minimum.

N1105.4.2 Humidity. If a heating, ventilating and air
conditioning system is equipped with a means for adding
moisture to maintain specific selected relative humidity in
spaces or zones, a humidistat shall be provided. This device
shall be capable of being set to prevent new energy from being
used to produce spacelative humidity above 30 percent.
Where a humidistat is used in a heating, ventilating and air
conditioning system for controlling moisture removal to maintain

3.2.




Pipe insulation. Plumbing fixture efficiency.

SECTION N1106 SECTION N1108
PIPING INSULATION PLUMBING FIXTURE EFFICIENCY

N1106.1 Mechanical system piping insulationMechanical N211081 General. This section shall apply to plumbing fixture
system piping capable of carrying fluids above 105°F (40.5°C) afficiency.

o o . 7
below 55°F (13°C) shall be insulatecataninimum of R3. N1108.1.1Fixture efficiency. Fixture efficiency shall be per
N1106.2 Domestic and service hot water systenBomestic hot the Plumbing Code
water piping shall be insulated to a minimum of3Rit the
following locations:

1. Pipe located outside the building thermal envelope.

2. The first 8 feet (2438 mm) of pipe smaind out of a water
heater.

3. Recirculating water piping.

PART l16 ALTERNATIVE SYSTEMS ANALYSIS

SECTION NA1109
ALTERNATIVE SYSTEMS ANALYSIS

This section provides an alternative method of demonstrating code
compliance with this chapter by demonstrating that such deviation will
result in an annual energy consumption equal to or less ahiauilding

that is in compliance with this chapter.

Lighting efficiency. _ _ .
NA1109.1 Annual energy consumptionThe baseline design,
SECTION N1107 conforming to requirements specified insththapter and the
LIGHTING proposed design shall be analyzed using the same procedures. The
. . . _ . analyses shall use &gl floor area and equal environmental
N11_07_1 GeneralThe provisions of this section apply to ||g_ht|ng requirements. The comparison shall be expressed in Btu input per
equipment, related co_n_trols _and_ electric circuits serving anross building square foot of conditioned space per year (MJ/m
conditioned and unconéined interior floor space and exterior ner vear)The annual energy use of the proposed building shall be
building facades of all dwelling units and guest rooms withirg ercent less thamé code baseline prescriptive requirements
residential buildings and structures, or portions thereof. without the application of additional measures in accordance with

N1107.2 High-efficiency interior lighting. All permanently ~Table N1101.1(2).

installed lighting fixtures shable high efficiency light sources NA1109.2 Basis for comparisonBoth baseline and proposed

The building official shall be notified in writing at the final alternative designs shall include parameters as specified in Table
inspection that the permanently installed lighting fixtures haveya1109.2.

met this requirement. NA1109.2.1 Internal heat gain.The total internal heat gain
Exception: Two permanently installed lighting fixtures are not  shall be calculated by Equation NA1109.2.1(1). For siaglee
required & be high-efficiency light sourcewhen controlled by calculations, the daily total sensible internal gains (Btu/day)
a dimmer or automatic control. shall be determined by Equation NA1109.2.1(2). For muttiple

: - T TSR HVAC systems, the daily total sensible internal gains
N1107.3 Highefficiency exterior lighting. All exterior lighting zore . .
fixtures affixed to the exterior of the building shait high-  (Btu/day) shall be determined by Equation NA1109.2.1(2) for
efficiency light sources the living zone and Equation NA1109.2.1(3) for the sleeping

. . R zone. The daily total latent load for each zone shall be
Exception: Two pemanently installed lighting fixtures are not determined using Equati NA1109.2.1(4)
required tabe high-efficiency light sourcewhen controlled by e

automatic control

Internal heat gains shall be distributed over the day according
to the profile in Table NA1109.2.

il Where multiplezone space conditioning is modeled, the profile
Solar ready provisions. shown for Zone 2 shall be used for bedrooms and bathrooms; the
N1107.4 Solar interconnection pathway.A square metal profile shownfor Zone 1 shall be used for all other conditioned

junction box not less than 4 inches by 4 incHe€2(mm by 102 rooms. Where singleone space conditioning is modeled, the
mm) with a metal box cover shall be provided within 24 inches hourly profile for singlezone designs shall be used.

(610 mm) horizontally or vertically of the main electrical panel. Equation NA1109.2.1(1)
A _minimum ¥zinch (19 mm) nonflexible metal raceway shall ~ Total Heat Gains = Sensible Heat Gains + Latent Heat Gains
extend from the junction box to a capped roof terminaiicio an Equation NA1109.2.1(2)
accessible location in thatic with a vertical clearance of not less SingleZone or Living Zone: Sensible Heat Gains = (Floor
than 36 inches (914 mm). Area of Zone 15 Btu/day3t+ (Number of living units 20,000
Where the raceway terminates in #tiic, the termination shall be Btu/day)
located not less than 6 inches (152 mm) above the insulation. The end Equation NA1109.2.1(3)
oftheracemy shall be marked as 0 REgSdefingZdde: Sendible FiéatGaiRs £ Floor Area of Zone 15
Exception: In lieu of %inch (19 mm) nonflexible metal Btu/day fé
raceway, a minimum No. 10 coppem@e MC cable installed Equation NA1109.2.1(4)
from the junction box to the termination point including 6 Latent Heat Gains = 0.2 Sensible Heat Gains

inches (152 mm) additional wire is pétied.




NA1109.2.2 Thermostat setpointsin the analysis for both the NA1109.3 Analysis procedure. The analysis of the annual
baseline and proposed designs, all conditioned spaces shall éaeergy usage of ¢hstandard and the proposed alternative building
maintained at the specified thermostat setpoints at all times except ford system designs shall meet the following criteria:

minor deviations at thermostat setback and setup and when outdoor

conditions exceed normal design conditions.

TABLE NA1109.2.2
THERMOSTAT SETTINGS (°F)

If the specified equipment in the proposed design is too small

to meet the load, its capacity shall be increased in the calculations.

If equipment tomeet a load is not included in the design, such

equipment shall be assumed in the calculations and its energy ug

included. In no case shall the energy use of proposed design b

reduced by not conditioning its spaces.

SINGLE ZONE MULTIPLE ZONE
TIME OF DAY Zone 1 Living |Zone 2 Sleeping
Heat Cool

Heat Cool Heat Cool
e6i 9a.m. 68 78 68 78 68 78
e 9ami 5p.m. 68 78 68 78 60 85
51 11 p.m. 68 78 68 78 68 78
11 p.m.i 6 a.m. 60 78 60 85 60 78

For central space conditioning systemithout zonal control,
the entire conditioned floor area shall be on thermostatically

NA1109.3.1 The building heating/cooling load calculation

controlled zone. The thermostat settings shall be those listed for gorocedure used for annual energy consumption analysis shall be of

singlezone in Table NA1109.2.2. For multipi®ne designs, the
multiple-zone thermostat settings Table NA1109.2.2 shall be
used. Zone 1 represents all conditioned spaces other than Zone

sufficient detail to permit the evaluation of effect of building data
(such as orientation, size and shape, and transfer characteristics of
fhass, air, moisture and heat) and hourly climatic data.

(bedrooms and bathrooms). The effect of heat transfer betweerna1109.3.2The calculation procedure used to simulate the

zones, including nonclosable openings shall be included in the
calculation

TABLE NA1109.2
BASIS FOR COMPARISON

INPUT PARAMETERS FOR ANALYSIS

Proposed

Building Code Baseline

Parameter

Building Thermal Envelope

Opaque construction materi As designed Code minimum
Fenestration performance As designed Code minimum
Shading devices As designed Same as mposed
Window area As designed Same as propose(
Skylight area As designed Same as propos&d
Building orientation As designed Same as proposed
Solar gain As designed Same as propose(

0.3 ACH Natural
HVAC Systems
As designed

Building infiltration Same as propose(

HVAC system type(s)
HVAC efficiency

Same as proposeq

Code efficienciés | Same as propos%d

operationof the building and its service systems through a full
year operating period shall be of sufficient detail to permit the
evaluation of the effect of system design, climatic factors
operational characterisicand mechanical equipment on
annual energy ugae . Manufacturerds dat
test data shall be used when available in the simulation of all
systems and equipmefite calculation procedure shall be based
on 8760 hours of operation of the building and its service systems
and shall utilie techniques recommended in the appropriate
ASHRAE publications or produce results consistent with such
recommended procedures.

NA1109.3.2.1 The calculation procedure shall explicitly
cover the following items:

1. Climatic data: coincident hourly data ftamperatures,
solar radiation, wind and humidity of typical days in the
year representing seasonal variation.

Building data: orientation, size, shape, mass, air,
moisture and heat transfer characteristics.

Operational characteristics: temperature,midlity,
ventilation, illumination, control mode for occupied
and nonoccupied hours.

Mechanical equipment: design capacity, part load profile.

Internal heat generation: lighting, equipment, number
of people during occupied and nonoccupied periods.

NA1109.4 Documentation. Proposed alternative designs,
submitted as requests for exceptiaiw the standard design

Heating fuel As designed Same as proposed
Cooling fuel As designed Same as propose(
Temperature setpoints As designed Same as propose(
Equipment caacity As designed Same as propose(
Mechanical ventilation As designed Same as propose(
Lighting
Artificial lighting As designed Code required
Daylighting As designed Same as propose(

criteria, shall be accompanied by an energy analysis comparison
report prepared by a registered engineer. The report shall provide
sufficient tetinical detail describing the differences between the

two building and systems designs and on the data used in and

Design Conditions re
Building occupancy As designed Same as propose(
Building operational schedul As designed Same as proposed
Climatic data As designed Same as proposed
Internal loads As designed Same as proposed
Cooking fuel As designed Same as propose(

a. Code baseline skylight area shall be same as proposedaupdgimum
of two percent of the heated space floor area.

b. Systems not regulated by code, such as electric heat, shall comply with
standard equipment efficiency for such equipment.

sulting from the comparative analysis.

NA1109.4.1 The documentation shall demonstrate that the
analysis used is consistent with the techesqand procedures
specified in this section and the following ASHRAE documents:

1. 2001 ASHRAEHandbook of Fundamentals

2. 2000 ASHRAE Handbook of HVAC Systems and
Equipment

ASHRAE Principles of Heating, Ventilating and Air
Conditioning

3.



CHAPTER 13 GENERAL MECHANICAL SYSTEM
REQUIREMENTS

Impact protection.

BARRIER LOCATIONS WHEN APPLIANCES ARE IN THE NORMAL PATH OF VEHICLES

OPTION 2: WHEEL
BARRIER

|APPLIANCES
|OUT OF THE
|NORMAL

| PATH OF

. | VEHICLES,

3 ITHIS
IBOLLARD IS
lOPTIONAL

|

|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|

MIN. 2 IN. SCH. 40 IRON PIPE
FILLED WITH CONCRETE

HEIGHT 36 IN. MIN.

/—
| ¥

} / 12 IN. MIN
uJ ¢

(OPTION 3)
RETRO INSTALLATION

2 IN. DIA. MIN. STEEL = PIPE BOLLARD
SCH. 40 PIPE OR : 1 IN.x 2 %4 IN. (OPTION 1)
TUBE STUD ANCHOR 6 IN. DIA. MIN
OR EQUIV.
36 IN. }
14 IN. STEEL

BOLT TO SLAB
"

q I PLATE
N, G ———

OF TRAVEL

6 IN. MIN

\ " B "~ WHEEL BARRIER
(OPTION 2)

FIGURE M1307.3.1
TYPICAL MOTOR VEHICLE IMPACT PROTECTION




CHAPTER 14 HEATING AND COOLING EQUIPMENT AND APPLIANCES

Condensate drain pipe. Insulation of refrigerant piping.

M1411.3.2 Drain pipe materials and size€omponents of the M1411.6 Insulation of refrigerant piping. Piping and fittings
condensate disposal system shall be ABS, cast iron, coppéor refrigerant vapor (suction) lines shall be insulateih
crosslinked polyethylene, CPVC, galvanized steel,-IRE,  insulation having a thermal resistivity of not less thad Bnd
polyethylene, polypropylene or PVC pipe or tubing.having external surface permeance not exceeding 0.05 perm [2.87
Components shall be selected for the pressure and temperatngé(s - n? - Pa)] when tested in accordancéhWASTM E96.
rating of the installatin. Material for gravity drains shall be

smooth and rigid to maintain the slope to the discharge point.

Condensate waste and drain line sizallbe notlessthan¥.-

inch (19 mm) nominaldiameterfrom the drain panconnection

to the placeof condensateigposal. Where the drain pipes from

more than one unit are manifolded together for condensate

drainage, the pipe or tubing shall be sized in accordance with

anapprovedmethod.




CHAPTER 15 EXHAUST SYSTEMS

Dryer duct termination. Domestic cooking exhaust equipment.

M1502.3 Duct termination.Exhaust ducts shall terminate on the M1503.1 General. Domestic cooking equipment shabe
outside of the building. Exhaust duct terminations shalhbde  provided with exhaust equipment

with a full opening exhaust outlet ior accordance with tharyer
manufacturerds installation
instructions do not specify a termination location, the exhaust duggwpment shal
shall terminate not less than 3 feet (914 mm) in any direction from 1. The fan fo overhead range hoods and downdraft exhaust

Mi15r93s'2tDromue?t'tC go klrp_ e_xhauFD me t'%?é"o_k'nr% erqaﬁ['§t ac
comply with one of the following:

openings into buildings. Exhaust duct terminasioshall be equipment not integral with the cooking appliance shall be
equipped with a backdraft damper. Screens shall not be installed listedandlabeledin accordance with UL 507.
at the duct termination. 2. Overhead range hoods and downdraft exhaust equipment
M1502.3.1 Exhaust termination outlet and passageway size. with integral fans shall comply with UL 507.
The passageway of dryer exhaust duct terminals shall be3 Domestic cooking appliances with integral downdraft
undiminished in size and shall provide@pen area of not less exhaust equipment shall be listed and labeled in accordance
than 12.5 square inches (8065 fim with ANSI Z21.1 or UL 858.
4. Microwave ovens with integral exhaust for installation
Dryer duct installation. over the cooking surface shall lied andlabeledin

accodance with UL 923.

M1502.4 Dryer exhaust ductsDryer exhaust ducts shall conform M1503.3 Exhaust discharge. Domestic cooking exhaust

to the requirements of Sections M1502.4.1 through M1502.4.7.  equipmentshall discharge to the outdoors through a duct. The
M1502.4.1 Material and size.Exhaust ducts shalave a ductshall have a smooth interior surface, shadiitight, shall be
smooth interior finish and shall be constructed of metal not le@duipped with a backdraft damper and shall be inuigret of all

than 0.0157 inch (0.3950 mm) in thickness (No. 28 gage). THether exhaust systems. Ducts servitignestic cooking exhaust
duct shall be 4 inches (102 mm) nominal in diameter. equipmentshall not terminate in an attic or crawl space or areas

inside the building.
M1502.4.2 Duct installation.Exhaust ducts shall be supported g

at intervals not to exceetfeet (1219 mmand shall be secured Exception: Where installed in accordance with the
in place. The insert end of the duct shall extend into thexanuf act ur er lsted andiabeled ductléss cangs
adjoining duct or fitting in the direction of airfloxhaust duct hoods shall not be required to discharge to the outddezse all
joints shall be sealedith listedtape Ducts shall not be joined the following conditions are met:

with screws or similar fasteners that protrude into the inside of 1. \Where continuous mechanical exhaust of not less than 20

the duct.Where dryer exhaust ducts are enclosed in wall or cubic feet per minute (0.00943f%) is provided in the
ceiling cavities, such cavities shall allow the installation of the space.
duct without deformation. 2. Natural ventiation is provided in accordance with Section

R303.1, without exception, for the kitchen.

Dryer exhaust ducts.
_ _ Makeup air.
M1502.4.2 Duct ingallation. Exhaust ducts shall be supported at
intervals not to exceed feet (1219 mmand shall be secured in
place. The insert end of the duct shall extend into the adjoining
duct or fitting in the direction of airflonExhaust duct joints shall
be seadwith listed tape Ducts shall not be joined with screws
or similar fasteners that protrude into the inside of the tidicere
dryer exhaust ducts are enclosed in wall or ceiling cavities, such
cavities shall allow the installation of the duct without
deformation.

M1503.6.2 Makeup air dampers. Where makeup air is
required by Section M1503.6, makeup air dampers shall
comply with this section. Each damper shall be ravity
damper or an electrically operated damper that automatically
opens when the exhaust system operates. Dampers shall be
located to allow access for inspection, service, repair and
replacement without removing permanent construction or any
other ductsnot connected to the damper being inspected,
serviced, repaired or replaced. Gravity or barometric dampers
shall not be used in passive makeup air systems except where
the dampers are rated to provide the design makeup airflow at
a pressure differential @01 in. w.c. (3 Pa) or less.



Mechanical ventilation. Exhaust ventilation rate

M1505.1 General.Where Section R303.3 requires toilet rooms M1505.5 Exhaust ventilation rde. Ventilation systems shall be
bathrooms, and rooms with bathing or spa facilities to bdesigned to have the capacity to exhaust the minimum air flow
mechanically ventilated, the ventilation equipment shall brate determined in accordance with Table M1505.5. Exhaust flow
installed in accordare with this sectiorWhere local exhaust or ratings shall be source specific ventilation systems shall be in
whole-house mechanical ventilation is provided, the equipmeraccordance with the Home Ventitag Institute (HVI) or Air
shall be designed in accordance with this sectionl the Movement and Control Association (AMCA) residential
applicable provisions of Chapter.11 ventilation standards. Fans shall Emergy Star certifiedn

M1505.2 Recirculation of air. Exhaust air fromrange ods, ~2ccordance with Section N1105.5.

bathroomstoilet roomsand rooms with bathing or spa facilities M1505.5.1 Sound ratings for fans in rooms with bathing or
shall not be recirculated within a residenceiorulatedto another spa facilities.

dwelling unitand shall be exhausted directly to the outdoors.
Exhaust air from bathrooms, toilet roomsd kitches shall not
discharge into arattic, crawl space or other areas inside the
building. This section shall not prohibit the installation of ductless
range hoods in accordance with the exception to Section M1505.5.1.2 Intermittent fans. Intermittentfans shall be

M1505.51.1 Continuous ventilation fans. Continuous
ventilation fans shall be rated for sound at a maximum of 1.0
sone.

M1503.3. rated for sound at a maximum of 3 sones, unless the
M1505.3 Exhaust equipmentExhaust equipmerserving single rggglrlrj/um rated airflow exceeds 4@0bic feet per minute
dwelling units shall be listed and labeled as providing the ( S).
minimum required airflow in accordance with ANSI/ AMCA M1505.5.1.3 Remote fanRemotely installed fans that are
210-ANSI/ASHRAE 51. at least 4 feet (1220 mm) away from the inlet grill are exempt
from the sone rating requirements of Sections M1505.5.1.1
M1505.4 Wholehouse mechanical ventilation systemihole and M1505.5.1.2.
house mechqnical yentilation systersBall be degned in TABLE M1505.5
accordance with Sections M1505.4.1 through M1505.4.4. EXHAUST RATES FOR RESIDENTIAL DWELLINGS
M1505.4.1 System design.The wholehouse mechanical DOMESTIC KITCHENS
ventilation systenshall provide balanced ventilationLocal Range hoods/downdraft exhaust. Min. 150 cfm intermittent
exhaust or supply fans are permitted to servgaasofsuch a BATHROOMS/TOILET ROOMS
systemQutdoorair ventilation provided by a supply fan ducted | Rooms containing bathing and spa
to the return side of an air handler shall be considered g«facilities. Min. 80 cfm intermittent or
providing supply ventilation for the balanced system (Static pressure shall be rated @ ©.1 20 cfm continuous
inch water gauge for intermittent fang
M1505.4.2 System controls.The wholehouse mechanical | Toilet rooms without bathing or spa
ventilation systenshall be provided wit controls that enable | facilities, when not provided with Min. 50 cfm
manual override. natural ventilation in accordance with

Section R303.3.2.

M1505.4.3 Mechanical ventilation rate.The wholehouse
mechanical ventilation system shall provide outdoor air at a
continuous rate as determined in accordance with Table

M1505.4.3(1) or Equation 15. Mechanical ventilation for rooms with water

Ventilation rde in cubic feet per minute = (0.01 x total square closets, ba_thing facilities or spa facilities.
foot area of house) + [7.5 x (number of bedrooms + 1)]

Equation 151 M1505.6 Rooms with water closets, bathing facilities or spa

Exception: The wholehouse mechanical ventilation system facilities. Rooms containing water closets, bathing facilities or
is permitted to operate intermittently where the system ha¥?2 faciliies shall be provided with a mechanical vermitat
controls that enabloperation for not less than 25 percent ofSyStem controlied by a dehumidistat, timer or similar means of
each 4hour segment and the ventilation rate prescribed igutomatic control.

Table M1505.4.3(1) is multiplied by the factor determined in

accordance with Table M1505.4.3(2).

For SI: 1 cubic foot per minute = 0.0004719sn




CHAPTER 16 DUCT SYSTEMS

Duct construction. 1. Such cavities or spaces shall not be zgii as a duct
or plenum for supply air.
M1601.1.1 Aboveground duct systemsAbove-groundduct 2. Such cavities or spaces shall not be part of a required
systemshall conform to the following: fire-resistanceated assembly.
1. Equipmen[{;onnected taluct System$ha|| be designed 3. Stud wall cavities shall not convey air from more than
to limit discharge air temperature to not greater than one floor level.
250F (1210C). 4. Stud wall cavities and joist space ducts omplas
2. Factorymade ducts shall be listed and labeled in shall comply with floor penetration protection
accordance with UL 181 and installed in accordance with requirements of this code.
the manufacturerds instruct b o%®us.wall cavities and joist space ducts or plenums
3. Fibrous glassduct construction shall conform to the shall be isolated from adjacent concealed spaces by
SMACNA Fibrous Glass Duct Construction Standards tightfitting fire blocking in accordance with Section
or NAIMA Fibrous Glass Duct Construction Standards R302.11, and seed to prevent conveyance of air from

4. Field-fabricated and shefabricated metal and flexible other spaces.

duct constructions shall conform to the SMACNA M1601.1.2 Underground duct systemsUndergroundduct

HVAC Duct Construction StandardsMetal and systemshall be constructed afpprovedconcrete, clay, metal
Flexible except as allowed by Table M1601.1.1. or plastic. The maximum design temperature $gstems
Galvanized steel shall conform to ASTM A653. utilizing plastic duct and fittigs shall be 150°F (66°C). Metal

5. Duct systemshall be constructed of materials having a ducts shall be protected from corrosion inapprovedmanner
flame spread index of not greater than 200. or shall be completely encased in concrete not less than 2 inches

6. Stud wall cavities to besed asransferair plenums shall (51 mm) thick. Nonmetallic ducts shall be installed in
' P accordance with tuctens. rfastiafdipact L

comply with the ff)_llowmg conditions: and fitting materials shall conform to cell classification 12454
6.1. These cavities or spaces shall not be used as ag of ASTM D1248 or ASTM D1784 and external loading

plenum for supply air. properties of ASTM D2412Ducts shall slope to a drainage

6.2. These cavities or spaces shall not be part of a point that has access. Ducts shall be sealed, securedstedl te
required fireresistanceated assembly. prior to encasing the ducts in concrete or direct buvlatallic

6.3. Stud wal cavities shall not convey air from more  ducts having ampprovedprotective coating and nonmetallic

" than one floor level. ucts shall be installed in &

. . instructions.
6.4. Stud wall cavities and joistpace plenums shall

be isolated from adjacent concealed spaces by
tight-fitting fireblocking in accordance with Joints, seams and connections.
Section R602.8.

6.5. Stud wall cavities in theutside walls of building  M1601.4.1 Joints seams and connectiond.ongitudinal and
envelope assemblies shall not be utilized as air transverse joints, seams and connections in metallic and
plenums. nonmetallic ducts shall be constructed as specified in

7. Volume dampers, equipment and other means of supply, SMACNA HVAC Duct Construction StandardsMetal and
return and exhaust air adjustment used in system Flexible and NAIMA Fibrous Glass Duct Construction
balancing shall be provided with access. Sandards Joints, longitudinal and transverse seams, and

connections in ductwork shall be securely fastened and sealed
with welds, gaskets, mastics (adhesives), mautis
embeddedabric systems, liquid sealants or tapéspe shall

not be used to sealatal ductwork or be used as the only sealing

method between metal duct and flexible or fibrous duct. Tape

M1601.1.1.2 Use of building cavities in existinguildings. is_permitted to be used with metal duct at connections to

The use of building cavities for air ducts or plenums is equipment requiring future replacemeifapes and mastics

allowed in thealterationor remodel of an existing structure. ~ used to seal fibrous glass ductwahall belisted andlabeled

Gypsum products are permitted to be used to construct airi N accor dance with UL 1-Bd Af an

ducts or plenums provided that the air temperature does notpressures ens i t i ve-Mbaper mas8-HohAf or
exceedl25°F (52°C) and exposed surfaces are not subject to heatsensitive tape.

condensation. Tapes and mastics used to seal metallic and flexible air ducts

Stud wall cavities and the spaces between solid floor joists and flexible air canectors shall comply with UL 181B and

to be utilized as air ducts or plenums shall comply withthe shal | be maXd&k efdorfisi@Brie 8suve t aj

following conditions: BMo0 for mastic. Duct connecti
system equipment shall be sealed and mechanically fastened.

M1601.1.1.1 Use of buildig cavities in new construction.
Except as allowed by Section M1601.1te use of building
cavities for air ducts, or plenums is not allowed in new
construction or in aadditionto an existing structure.




Mechanical fasteners for uséhvflexible nonmetallic air ducts
shall comply with UL 181B and shall be marked 181IB
Crimp joints for round metallic ducts shall have a contact lap of
not less than 1 inch (25 mm) and shall be mechanically fastened
by means of not less than three shmaetal screws or rivets
equally spaced around the joint.

Closure systems used to seal all ductwork shall be installed
in accordance with the manufacturerso6 instructions.

Exceptions:
1. Spray polyurethane foam shall be permitted to be
applied without additinal joint seals.

2. Where a duct connection is made that is partially
without accesghree screws or rivets shall be equally
spaced on the exposed portion of the joint so as to
prevent a hinge effect.

3. For ducts having a static pressure classificatidass
than 2 inches of water column (500 Pa), additional
closure systems shall not be required for continuously
welded joints and seams and lockityge joints and
seamsThis exception shall not apply to shimgk and
buttonlock type joints and seam$at are located
outside of conditioned spaces.

Ductwork installation.

M1601.4.11 Ductwork installation location.All supply and
return ductwork shall be installed within the building thermal
envelope in accordance with Section N1105.3.




CHAPTER 20 BOILERS AND WATER HEATERS

Pool heaters.

SECTION M2006
POOL HEATERS

M2006.1 General.Pool and spa heaters shall be installed in

accordance with the manufacturerés installation instructio
fired pool heaters shall comply with UL 726. Electric pool and spa

heaters shall comply with UL 126200l and spa heat pump water

heaters shall comply with UL 1995 or CSA C22.2 No. 236.

Exception: Portable residential spas and portable residential
exercise spas.



CHAPTER 23 SOLAR THERMAL ENERGY SYSTEMS

Access. Freezing protection.

M2301.1 General. This section provides for the design, M2301.2.6 Protection from freezing.System components
construction, installatioralterationand repair okquipmenand shallbeprotectedrom damageesultingfrom freezing of heat
systems using solanonpotablespace heating or cooling, hot transfer liquids at the winter design temperature provided in
water heating and swimming pool heating. Table R301.2(1). Freeze protection shall be provided

accordance with IC@00/SRCC 300. Dratback systems shall

be installed in compliance with Section M2301.2.6.1. Systems
utilizing freezeprotection valves shall comply with Section
M2301.2.6.2.

M2301.2.1 AccessAccess shall be provided to solar energy  \M2301.2.6.1 Drairback systemsDrain-back systems shall be
equipmentor maintenance. Solar systems and appurtenances shall designed and installed to allow for manual gravity draining of
not obstruct or interfere with the opeioa of any doors, windows fluids from areas subject to freezing to locations not stibje

or other building components requiring operation or access: Roof freezing, and air filling of the components and piping. Such
mounted solar thermal equipment shall not obstruct or interfere piping and components shall maintain a horizontal slope in the

M2301.2 I nstallation. The installatbn of solarthermal @ergy
systems shall comply with Sections M2301.2.1 through
M2301.2.13.

with the operation of roefnounted equipment, appliances,  direction of flow of not less than osfieurth unit vertical in 12
chimneys, plumbing vents, roof hatchesokmvents, skylights units horizontal (ercent slope). Piping and components
and other roof penetrations and openings. stbject to manual gravity draining shall permit subsequent air

filling upon drainage and air venting upon refilling.

M2301.2.6.2 Freezgrotection valves. Freezeprotection
valves shall discharge in a manner that does not create a hazard
or structural damage



CHAPTER 24 FUEL GAS

Prohibited appliance locations

(G2406.2 Prohibited locationsAppliancesshall not be located in

Appliance shutoff valve

G2420.5.1 Located within same roonThe shutoff valve shall

sleeping rooms, bathrooms, toilet rooms, storage closets orbe located in the same room asdpgpliance Theshutoff valve
surgical rooms, or in a space that opens only into such rooms orshall be within 6 feet (1829 mm) of thgpliance and shall be
spaces, xxept where the installation complies with one of the installed upstream of the union, connector or quick disconnect

following:
1.

device it serves. Such shutofélvesshall be provided with

The appliance is a directvent appliance installed in access Shutoff valves serving movable appliances,hsas

accordance with the conditions of the listing and the cooking appliances and clothes dryers, shall be considered to be
manufacturerds instruct.i on grovided with access where installed behind such appliances.

Appliance shutoff valveecated in the firebox of &ireplace

2. Vented room heatersvall furnaces vented decative : : : )
appliances vented gadireplaces vented gadireplace shall be msti':llled in accordance _Wlth thappliance
heaters and decoratieppliancedor installation in vented ~ Manufactue r 6s i nstructions.
solid fuetburning fireplacesare installed in rooms that )
meet the required volume criteria of Section G2407.5.  Tubing systems

3. Asingle wallmourtedunvented room hea_tisinsftalled in G2420.6 Shutoff valves in tubing system&hutoff valves
a bat_h_room and §u¢mvented room heates e_q“'pped_ aS installed in tubing systems shall be rigidly and securely
specified in Section G2445.6 and has an input rating n upported independently of the tubing
greater than 6,008twh (1.76 kW). The bathroom shall '
meet the required volume criteria of SectioMG2.5. . . . .

4. A single wallmountedunvented room heatés installed in COOkmg app“ance prOthlted locations
a bedroom and suamvented room heateés equipped as  G2447.2 Prohibited location Cooking appliances designed, tested,
specified in Section G2445.6 and has an input rating NQjsted and labeledfor use in commercial occupancies shall not be
greater than 10,00Btuh (2.93 kW). The bedroom shall jnstalled within dwelling units or within any area where domestic
meet the required wame criteria of Section G2407.5. cooking operations occur.

5. The applianceis installed in a room or space that opens Exceptions:
only into a bedroom or bathroom, and such room or space ) ) L
is used for no other purpose and is provided with a solid 1+ Appliances that are also listed as domestiokiy
weatherstripped door equipped with aapprovedself appliances.
closing deviceCombustion aishall be taken directly from 2. Where the installation is designed by a licensed Professional
the outdoors in accordance with Section G2407.6. Engineer, in compliance wit

6. A clothes dryer is installed in a residential bathroom or Instructions.
toilet room having a permanent opening with an area of not L L L
less than 100 squareches (0.06 A) that communicates Metallic piping joints and fittings
with a space outside of a sleeping room, bathroom, toilet
room or storage closet. G241410.1 Pipe joints.Schedule 40 and heaviPipe joints

shall be threaded, flanged, brazadeldedor assembled with
Metallic pipe pressconnect fittings listed in accordance with ANSI LC4/CSA

G24144.2 SteelSteel, stainlesSteel and wrougkiton pipeshall
not be lighter than Schedule Jdhd shall comply withthe
dimensional standards of ASME B36.10, 10M am of the
following standards:

1. ASTM A53/A53M.

2. ASTM A106.

3. ASTM A312

G24145 Metallic tubing. Tubing shall not be used with gases
corrosive tahe tubing material

G24145.1 Steel tubing Steeltubingshall comply with ASTM
A254.

G2414.5.2 Stainless steebtainless steel tubing shall comply
with ASTM A268 or ASTM A269.

6.32. Pipe lighter than Schedule 40 shall be connected using
pressconnect fittings, flanges, brazing or welding/here
nonferrouspipe is brazed, thérazing materials shall have a
melting point in excess of 1,000°F (538°Bjazingalloys shall

not contain more than 0.g%ercent phosphorus.

(G241410.2Copper Tubing joints. CopperTubingjoints shall
beassembledvith approved gas tubinfittings, shallbe brazed
with a material having a melting point in excess of 1,000°F
(538°C) or assembledwith pressconnect fittingslisted in
accordanceavith ANSI LC4/CSA 6.32Brazing alloysshall not
contain more than 0.88ercent phosphorus.

(G2414.1.3 Stainless steel tubing jointsStainless steel tubing
joints shall be welded, assembled with approved tubing fittings,
brazed with a material having a melting point in excess of
1,000°F (538°C), or assembled with pressinect fittings
listed in accordnce with ANSI LC4/CSA 6.32.



G2414.10.4 Flared jointsFlared jointsshall be used only in
systems constructed from nonferrguipe and tubing where
experience or tests have demonstrated that the joint is suitable
for the conditions and where provisiong anade in the design

to prevent separation of the joints.

G2414105 Metallic fittings. Metallic fittings shall comply

with the following:

1. Fittings used with stegbtainless stear wroughtiron
pipeshall besteel, stainlessteel, copper alloy, maable
iron or cast iron.

2. Fittings used with copper or copper allpipe shall be

copper or copper alloy.

Castiron bushings shall be prohibited.

4. Special fittings. Fittings such as couplings, proprietary
type joints, saddle tees, glatype compresion fittings,
and flared, flareless and compressigpetubingfittings
shall be: used within the fitting manufacturerds press
temperature recommendations; used within the service
conditions anticipated with respect to vibration, fatigue,
thermal expasion and contraction; and shall be
approved

5. Where pipe fittings are drilled and tapped in the field, the
operation shall be in accordance with all of the
following:

5.1. The operation shall be performed on systems
having operating pressures of 5 4.6 kPa) or

w

less.

5.2. The operation shall be performed by the gas
supplier or t he gas supplierés designated
representative.

5.3. The driling and tapping operation shall be
performed in accordance with written procedures
prepared by the gas supplier.

5.4. The fittings shall be located outdoors.

5.5. The tapped fitting assembly shall be inspected and
proven to be free of leakage.



APPENDIX F RADON CONTROL METHODS

Radon control requirements. AF103.5.1.3Vent pipe. A plumbing tee or otheapproved
connection shall be inserted horizontally beneath the sheeting

AF103.1 General. The following construction techniques are and connected to a Sofidch-diameter (76 or 102 mm) fitting

intended to resist radon enfrynew residential buildingg hese with a vertical vent pipe installed through th? sheetmg. The
techniques are required in areas where designatedebion vent pipe shall be extended up through the building floors, and

. terminate not less than 12 inches (305 mm) above the roof in a
AF101.1. See Figures AF103(1), AF103(2) and AF1Q3(3) location not less than 10 feesqus mm) glway from any

window or other opening into theonditioned spacesf the
. building that is less than 2 feet (610 mm) below the exhaust
Potential radon entry routes point, and 10 feet (3048 mm) from any window or other
opening in adjoining or adjacent buildings.

AF103.4.8 DuctsDuctwork passing through oeheath a slab
shall be of seamless material unless thdairdling system is
designed to maintain continuous positive pressure within such
ducting. Joints in such ductwork shall be sealed to prevent air
leakage.

Ductwork located in crawl spaces shall hagams and joints
sealed by closure systems in accordance with Section
M1601.4.1.

Where fan systems circulate air to living spaces, all ductwork
located in the crawl space shall be pos#ivessure ductwork.

AF103.4.9 Crawl space floors. Openings around lla
penetrations through floors above crawl spaces shall be caulked
or otherwise filled to prevent air leakage.

AF103.4.10 Crawl space acces#\ccess doors and other
openings or penetrations betwebasementsaand adjoining

crawl spaces shall be closed, getskl or otherwise filled to
prevent air leakage.

AF103.5 Crawl _space mitigation system. In buildings with
crawl space foundationsa system complying with Section
AF103.5.1shall be installed during construction.

Exception: Buildings in which arapprovedmechanical crawl
space ventilation system or other equivalent system is installed.

AF103.5.1 Passive submembrane depressurization
system.

AF103.5.1.1Ventilation. Crawl spaces shall be provided
with vents to the exterior of the building. The minimum net
area of ventilation openings shall comply with Section
R408.1.

AF103.5.1.2 Soil-gasretarder. The soil in crawl spaces
shall be covered with a continuous layer of minimumi6
(0.15 mm) polyethylee soitgasretarder. The ground cover
shall be lapped not leshan 12 inches (305 mm) at joints and
shall extend to all foundation walls enclosing the crawl space
area.



3 IN. MIN. DIA. SOLID
PIPE VENT STACK
(AF103.6.1)
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INTAKES (AF103.6.1)
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For SI: 1 inch =254 mm.
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DRAIN LOOP

3 IN. MIN. PLUMBI
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TEE OR SEALED SUMP

(AF103.6.1)

EIGURE AF103(1)

RADON-RESISTANT CONSTRUCTION DETAILS FOR BASEMENT FOUNDATIONS




TERMINATION MIN.
12 IN. ABOVE ROOF

MIN. 10 FT. FROM OPERABLE

OPENINGS AND AIR

(AF103.5.1.3 & AF103.6.1)

3 IN. MIN. DIA. SOLID
PIPE VENT STACK
(AF103.5.1.3 & AF103.6.1)

GRADE LEVEL

SHEETING SHALL FIT
CLOSELY AROUND ALL
PENETRATIONS AND BE
SEALED (AF103.3)

CONCRETE AND MASONRY
WALLS DAMPPROOFED
BELOW-GRADE (AF103.4.6)

ALL SLAB PENETRATIONS
SEALED (AF103.4.1)

MIN. B-MIL POLYETHYLENE

EXTENDING TO
FOUNDATION WALLS,
JOINTS LAPPED MIN. 12 IN.
(AF103.3)

MIN. 4 IN. GRAVEL OR
OTHER APPROVED GAS-
PERMEABLE LAYER
(AF103.2)

For SI: 1 inch = 25.4 mm.

AND

INTAKES

ELECTRICAL BOX
FOR FUTURE FAN
INSTALLATION
(AF103.12)

EXPOSED PIPE

SHALL BE MARKED

—— "RADON REDUCTION SYSTEM"
(AF103.9)

LIVING AREA

OPTIONAL VENT
. CONNECTION
{AF103.6.2)

DUCTWORK SEAMS AND
JOINTS SEALED (AF103.4.8)

CRAWL SPACE VENTILATION.
NO OPERABLE LOUVERS

/ (AF1035.1.1)

MIN. 6-MIL POLYETHYLENE

EXTENDING TO FOUNDATION
" WALLS, JOINTS LAPPED MIN.
12 IN. (AF103.3)

MIN. 4 IN. GRAVEL OR OTHER

APPROVED GAS-PERMEABLE

LAYER (AF103.2)
\ OPTIONAL PERFORATED DRAIN

LOOP (AF103.5.1.3)

|
, BASEMENT w SPACE
| \
— T e e
§i ey _ma
) 3 IN. MIN. PLUMBING TEE
1 \__ OR SEALED SUMP

(AF103.6.1)

OPTIONAL PERFORATED
DRAIN LOOP (AF103.6.1)

FIGURE AF103(2)

3 IN. OR 4 IN. PLUMBING
TEE OR SEALED SUMP
(AF103.5.1.3)

ACCESS DOORS SHALL BE

CLOSED AND GASKETED
(AF103.4.10)

RADON-RESISTANT CONSTRUCTION FOR CRAWL SPACE FOUNDATIONS




FIGURE AF103(3)
RADON-RESISTANT CONSTRUCTION FOR COMBINATION BASEMENT/CRAWL SPACE FOUNDATIONS




