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| Shums Coda Associates, Inc. | CIaSS Summary

= Plan Review Techniques R
— Personal Preparation s - "@
— Tools/Equipment ; Lot e’
— Building i

= Based on single family
dwelling & townhouse
review

= Basic light-frame wood
construction

= Based on 2021 IRC

= Not a code introductory »
class N

Cpr —— it
b
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1 2
- Professionalism - Develop a Reputation
= Professional manner = Tough = Ajerk
= Courteous n Knpwledgeable = Hard to work with
p ; m Fair = Unreasonable
= Promp . = Reasonable = Arrogant
= Good frame of mind = Understands = Doesn't know the code
» Refrain from criticism construction n #8*@$@&#%
= Work to limit
complaints
3 4
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i Public Relations

2021 IRC Residential Plan Review

= Homeowners
— Be patient
— Expect to spend
more time
— Use opportunity to
educate person
about codes
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i Tools/Equipment

m Drafting Table
= Calculator

m Architect/Engineer
Scale

m Red Pen

= Highlighters
m Sticky Notes
m Straight edge

© 2024 Shums Coda Associates, Inc.

NNt Sates, Inc.

m Code Book!

m Reference

Standards

m Resource

Documents
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2021 IRC Residential Plan Review

Review Comments

m Succinct

m Adequately :
address problem .

m Accurate '

m Refer to sheet | i

= Refer to code g 3 Sty oy
section e

for treads with a depth of less than
(or those designed such that a 4”

lines (IRC R602.10). 1also need
led 10 be employed at locations

i esChick complias e wos ksheets indicate
|Eccm ua n-suh uld be updated zmmcmscc Gnc inen ne to
e E o Soveid a i v and provide revi

wmv‘wc data.
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| Sample Comments

m The garage must comply with Section
309.

m The door between the garage and
dwelling unit must be a minimum 1
3/8 inch thick solid wood, solid or
honeycomb core steel door not less
than 13/8 inches thick, or 20-minute
fire-rated doors. (Section 309.1)

© 2024 Shums Coda Associates, Inc. 10

10

Sample Comments

m Construction, projections, openings and
penetrations "of exterior walls of wellings
and accessory buildings shall comply with
Table R302.1. These provisions shall not
apply to walls, projections, openings or
penetrations in walls that are perpendicular
to the line used to determine the fire
separation distance. Projections beyond the
exterior wall shall not extend more than 12
inches (305 mm) into the areas where
openings are prohibited.
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- Sample Comments

m The stairs do not comply.

m Refer to sheet A-5. The minimum
tread depth of the stairs are required
to be 10 inches per Section R311.5.3.2

11
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. Sample Comments

m The east wall of the dwelling is located
4 feet from the property line and
therefore must be a minimum one-
hour fire-resistance rated construction.
Please provide details of the
construction of the wall to show that
that the wall meets this requirement.

© 2024 Shums Coda Associates, Inc. 13
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| Submittal Documents
'R106.1

= Construction documents
and other data shall be
submitted in one or more
sets with each application
for a permit.

= The construction
documents shall be
prepared by a registered
design professional
where required by the
statutes of the
jurisdiction in which the
project is to be
constructed.
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 Submittal Documents

106.1

m Where special
conditions exist, the
building official is
authorized to
require additional
construction
documents to be
prepared by a
registered design
professional.
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Information On Construction
Documents - 106.1.1
= Construction documents
shall be of sufficient clarity
to indicate the location,
nature and extent of the = |
work proposed and show in * v s
detail that it will conform to B\ l 2\
the provisions of this code | 2 -I
and relevant laws, e
ordinances, rules and ]
regulations, as determined
by the building official. | JH
= Drawn on Suitable material.
= Electronic media permitted
when approved.
© 2024 Shums Coda Associates, Inc. 16
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'R106.1.3
' Braced Wall Lines

2021 IRC Residential Plan Review

Design Criteria
Table R301.2(1)

m Requirement for

TABLE R301.2
GLIMATIC AND GEOGRAPHIC DESIGN GRITERIA

prOVIdIng locations i R sonEcroonioeriow | icxeamen T yiooo | n T weas
SNOW  [“Spee [Topographic|  Special Windborn T Frost —1 unoeRLAYMENT FREEZNG | ANNUAL
onr | o | oemer | wtvenr | svore ot | ATECORY [ Westraning' | ot | o | “ccumen | mazanost | "ope® | “reu

= = = | = - = = = = = = = =

of braced wall lines : T [
and bracing e corien | S
elements il

m IF required by the
building official

WANUAL J DESIGN CRITERIA

[
Latitude Daily range | desip
s
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- Plan Review Process - Review Process
= Develop = Site Plan
personal/department
style = Floor I?Ian
— Checklist m Elevations
— Page by page m Details
— Computer Programs
T s — Other styles? = Structural
T m Mechanical
= Plumbing
m Electrical
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19 20

© 2024 Shums Coda Associates, Inc. 5



2021 IRC Residential Plan Review

Site Plan Review

Associates, Inc.

R302.1
Fxterior walls

| m Construction, projections, &

openings and penetrations
f exterior walls of
wellings and accessory

uildings shall comply with
able R302.1;
m or dwellings equipped
throughout with an
utomatic sprinkler system
installed in accordance with
ection P2904 shall comply
ith Table R302.1(2).

© 2024 Shums Coda Associates, Inc.
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; Location on Lot

TABLE R302.1(2]
EXTERIOR WALLS—DWELLINGS WITH FIRE SPRINKLERS

MINIMUM MINIMUM FIRE
EXTERIOR WALL ELEMENT FIRE-RESISTANCE RATING SEPARATION DISTANCE
1 hour—u
Fire-resistance rated UL 263 o 0 feet
Walls
Not fire-resistance rated 3 fect”
Not allowed <2 feet
Projections - P ——— 1 hour on the uml:r.\ldf. or heavy timber, or fire- 2 fect*
retardant-treated wood'
0 hours 3 feet
. NA <3 feet
Openings in walls
0 hours 3 feet’
Comply with Section R302.4 < 3feet
Penctrations All
None required 3 feet”

For SI: 1 foot = 304.8 mm
NA = N
a,

I be permitted to be reduced to 0 hours on the underside of the rake

© 2024 Shums Coda Associates, Inc.

all 1op plate

e nol installed.

23

; Application of R302.1

= "...shall not apply
to walls,
projections,
openings, or
penetrations in
walls that are
perpendicular to
the line used to
determine the
FSD”

© 2024 Shums Coda Associates, Inc.
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2021 IRC Residential Plan Review

R302
Fire Resistance Qualification

m All assemblies
requiring fire
resistance ratings
are qualified by
ASTM E119 or UL
263 or Section
703.3 of the IBC.

© 2024 Shum: 26
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'R302.2.1
" Double walls

m Each townhouse unit shall be separated from other
townhouse units by two 1-hour fire-resistance-rated wall
assemblies tested in accordance with ASTM E119, UL 263
or Section 703.2.2 of the International Building Code.

© 2024 Shums Coda Associates, Inc. 28

| 6feetI/_\ All windows | 1. Evaluate the
o - 4050 : exterior wall
I | 25 feet | Except Bay | requirements
- Window . 2. Evaluate
@ | S 3060 | opening
5 - All doors . requirements
5 | 3070 | 3. Evaluate
o . | . | . projections
= 25 feet I 4. What is
9 foot ¢eiling I . missing?
24 feet — I
L 12 feet I
Ll _Afeett b _ . _. 1
© 2024 Shums Coda Associates, Inc. 25
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' R302.2
|
Townhouses
m Walls separating
townhouse units
shall be
constructed in
accordance with
Section R302.2.1
or R302.2.2 and
shall comply with
Sections 302.2.3
through 302.2.5.
© 2024 Shums Coda Associates, Inc. 27
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'R302.2.2
' Common walls

m Common walls separating townhouse units shall
be assigned a fire-resistance rating in
accordance with Item 1 or 2 and shall be rated
for fire exposure from both sides.

© 2024 Shums Coda Associates, Inc.

29

'R302.2.2
' Common walls

= Common walls shall extend
to and be tight against the
exterior sheathing of the
exterior walls, or the inside
face of exterior walls
without stud cavities, and
the underside of the roof
sheathing.

= The common wall shared by
two townhouse units shall
be constructed without
plumbing or mechanical
ecwipment, ducts or vents,
other than water-filled fire
sprinkler piping in the cavity
of the common wall.

© 2024 Shums Coda Associates, Inc.
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'R302.2.2
" Townhouse Common Wall

Automatic Fire Sprinklers — 1-hour FRR
No Fire Sprinklers — 2-hour FRR

GA FILE NO. ASW 0980 PROPRIETARY" 2HOUR 60 to 64 STC
FIRE SOUND
GYPSUM WALLBOARD, STEEL H STUDS
Two layars 17 x 24" propriatary typa X gypsum pansis insertad betwsan 2 floor and celing =
rune th H studs bety wis. (NLB)
Aw o components. and adjacent
fras space, the |
stes Xgypsum [ ] &
boa \
Sound akboad i 1 {
assembly and 3Y:" glass fiber in stud space on both sides. 1
PROPRIETARY GYPSUM BOARD
Latarge Nodh America Inc. . 1" Moki Defense® Shaltiner
Thicknes:
Approx. W
Fire Test 96/1393, 6-26-98;
ITS Design LGVWA 120-03,
ITS Design LGAWA 12004
Sound Test:  RAL TLOS-176, 6-25-08

© 2024 Shums Coda Associates, Inc.

30

30

31

© 2024 Shums Coda Associates, Inc.

_ Continuity
' R302.2.3

m Must be continuous
from the foundation to
the underside of the
roof sheathing, deck or
slab.

m Must extend the full
length of the wall or
assembly, including
wall extensions
through and separating
attached enclosed
accessory structures.

© 2024 Shums Coda Associates, Inc. 32
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5 Parapet
' R302.2.4

m 1. Where roof
surfaces adjacent
to the wall or walls
are at the same
elevation, the
parapet shall
extend not less
than 30 inches
above the roof
surfaces.

© 2024 Shums Coda Associates, Inc. 33

33

~ Parapet
' R302.2.4, Item 2 Exc.

= A parapet is not required in previous two situations
= Roof is covered with a minimum class C roof covering

- Roof sheathing is noncombustible materials or approved fire-retardant-
treated wood for a distance of 4 feet on each side of the wall or walls,

- or one layer of 5 /8 -inch Type X g}/psum board is installed directly beneath
the roof sheathing for a distance of 4 feet on each side of the wall or walls.

- No openings or penetrations within 4 feet of common walls.

| [

I I

© 2024 da Associates, Inc. 35

2021 IRC Residential Plan Review

| Parapets
'R302.2.4

m 2. Where roof

surfaces adjacent to 1
the wall or walls are ]| somn
at different < el
elevations and the ! !
higher roof is not

more than 30 inches Dweling A

above the lower roof, Dueling @
the parapet shall

extend not less than

30 inches above the

lower roof surface.

© 2024 Shums Coda Associates, Inc. 34
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- Parapet
R302.2.4
A parapet is not required: roof
 Different elevations and the —ERR' >307
higher roof is more than 30 wall
inches above the lower roof. roof,

e Common wall construction from
he lower roof to the underside
f the higher roof deck shall not Dwelling “A” Dwelling “B”
ave less than a 1-hour fire-
esistive rating.

= 5 O ct

© 2024 Shums Coda Associates, Inc. 36
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5 Parapet Construction
' R302.2.5

m Same fire resistance
of supporting wall

= non-combustible
faces at uppermost
18"

m >2:12 roof slope

— extend to same height
or roof 3" away, not
less than 30"

© 2024 Shums Coda Associates, Inc. 37
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'R302.3
' Two-family dwellings

= Dwelling units in two-family
dwellings shall be separated
from each other by wall and
floor assemblies having not
less than a 1-hour fire-
resistance rating where
tested in accordance with
ASTM E119, UL 263 or
Section 703.2.2 of the
International Building Code.

= Such separation shall be
provided regardless of
whether a lot line exists
between the two dwelling
units or not.

© 2024 Shums Coda Associates, Inc. 39
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2021 IRC Residential Plan Review

| Structural Independence
' R302.2.6

= Each townhouse shall be
structurally independent
= Exceptions:

— foundations

— roof & wall sheathing may
fasten to common wall

— nonstructural wall coverings
— flashing

— common 1- or 2-hour
separation

— Sprinklered townhouses

© 2024 Shums &
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5 Dwelling Unit Separation
' R302.3

Extend to and against
exterior wall and to
underside of roof
sheathing
= Exception: 1/2 hour
permitted with NFPA 13
sprinkler system.
upporting construction
same protection
Exception:

5/8" ceiling, 2" Support,
Attic Draftstop

(%)

© 2024 Shums Coda Associates, Inc. 40
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2021 IRC Residential Plan Review

' R302.4

Rated Penetrations

= Through penetrations of

* i) fire-resistance-rated
# assemblies
.@\ ; — approved penetration
3 fire stop system
hT) — F rating equal to
A ey separation rating

System No. W-L-3090
October 23, 1607
F Ratngs — 1 and 2 Hr (Ss5 ltem 1B)
TRatings — 172, 18ad 2 Hr (S6s ltem 3)
L Raling At Ambssnt — 8 CFM/sq ft
L Rating A 400 F — Less Than 1 CFM/sqt

» Membrane penetrations

— approved penetration
fire stop system

© 2024 Shums Coda Associates, Inc. 41

| Membrane Penetrations
'R302.4.2

— Recessed light fixtures to be installed
so fire resistance not reduced
— Exceptions:
» steel electrical boxes - total area not to
exceed 100 sq. in. in 100 sq. ft.
= separated from other boxes
— 24" horizontally
— Depth of wall cavity with insulation
— Listed putty pads
— Other listed materials & methods
= rated nonmetallic boxes with above
separations
= sprinkler penetration with escutcheon

© 2024 Shums Coda Associates, Inc. 42
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' R302.5

5 Garages & Carports

No openings into sleeping room
Other openings
— solid wood door 1 3/8”
— honeycomb core steel door 1 3/8"
— 20-minute fire-rated
— Self-closing, Self-latching
= Ducts
— 26 gauge or other approved material
= Penetrations through the separation
required in Section R302.6 shall be
protected by filling the opening
around the penetrating item with
approved material to resist the free
passage of flame and products of
combustion.

© 2024 Shums Coda Associates, Inc. 43
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S ti R ired
| R3 0 2 " 6
TABLE R302.6
— DWELLINGIGARAGE SEPARATION ]
SEPARATION MATERIAL
1 5
Forkikaas e sndattics Not less than lz"m:h gypsum board or equivalent applied 10 the
garage side
From all habitable rooms above the garage Mot less than f’rﬁ-mch Type X gypsum board or equivalent
used for 1
Not less than '/ -inch I
required by this section - ot less than 5 Mch gypeum board or equivalent
Mot less than '/ -inch gypsum board or equivalent applied to the
Garages located less than 3 feet from a dwelling unit on the same lot 2
interior side of extenior walls that are within this area
TTTTITTTTUTOOTR T
44
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m Enclosed space

. Under Stair Protection
' R302.7

under stairs that is
accessed by a door
or access panel shall
have walls, under-
stair surface and
any soffits protected
oh the enclosed side
ith 1/2-inch
gypsum board.

© 2024 Shums Coda Associates, Inc. 45

| R302.13 — Fire Protection

il

_of Floors

¢ : = Non FR floor
assembilies:

m ...shall be provided
with
— 2" Gypsum Board

— 5/8" Wood Structural
Panel

— Or equivalent...

= ...on the underside of
the floor framing
member

© 2024 Shums Coda Associates, Inc. 46
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' R302.13 — Fire Protection
" of Floors

= Exception 1

m Floor assemblies
located directly
over a space
protected by fire
sprinklers
— P2904
— NFPA 13d

© 2024 Shums Coda Associates, Inc. 47
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| R302.13 — Fire Protection
" of Floors

= Exception 2

m Floor assemblies
located directly
over a crawl space
not intended for
storage or fuel-fired
or electric-powered
equipment

© 2024 Shums Coda Associates, Inc. 48
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" of Floors

' R302.13 - Fire Protection

2

= Exception 3

m Permits unprotected
floor assemblies
when:

— 80sf area or less per
story in aggregate

— Fire blocking is
provided in the cavity
between the
protected and
unprotected portions

0Z4 Shums Coda Associates, Inc. 49

| R302.13 — Fire Protection
" of Floors

= Exception 4

= Wood floor
assemblies using
2x10 or greater
dimension solid or
composite lumber.

m Also permits testing
for equivalency to
these materials.

© 2024 Shums Coda Associates, Inc. 50
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R303

gLight, Ventilation & Heating

m Habitable Rooms
Aggregate glazing
area of 8 percent of
floor area of room
Natural ventilation
via openings to the
outdoor air shall be 4
percent of the floor
area.

© 2024 Shums Coda Associates, Inc. 51

Bathrooms
'R303.3

m 3 square feet of
glazing with 1/2 of
window openable
m Exception:

— artificial light &
mechanical
ventilation permitted

— 50 cfm intermittent
— 20 cfm continuous
— exhausted outside

© 2024 Shum§

51

© 2024 Shums Coda Associates

, Inc.
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- R303.7
- Interior stairway

illumination g .

= Interior stairways shall be
rovided with an artificial

ight source to illuminate
the landings and treads.
The Ii?ht source shall be
capable of illuminating
treads and landings to
levels of not less than 1
foot-candle as measured at
the center of treads and
landings. There shall be a
wall switch at each floor
level to control the light
source where the stairway
has six or more risers.

© 2024 Shums Coda Associates, Inc. 53

R303.8
Exterior stairway
illumination

m Exterior stairways shall
be provided with an
artificial light source
located at the top
landing of the stairway

m Exterior stairways
Broviding access to a
asement from the

outdoor grade level
shall be provided with
an artificial light source
located at the bottom
landing of the stairway.

© 2024 Shums Coda Associates, Inc. 54
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5 Required Heating
' R303.10

= Winter Design
temperature is below
60 degrees F,
dwelling shall be
provided with heating
facilities to maintain
68 degree F at a
point 3 Ft. above
floor and 2 Ft. from
exterior wall

© 2024 Shums Coda Asj
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| Minimum Room Areas
'R304

= Habitable rooms minimum 70
| square feet

=] = Minimum 7 feet horizontal
— pre i dimension
; L H1 — Exception:
02x9 = H-H
1o ¢ Kitchens
[ " Plortions o_fI a room with a |
sloping ceiling measuring less
[ E\@ f s o than 5 feet or a furred ceiling
= aiimg KITCHEN B~ measuring less than 7 feet from
- the finished floor to the finished
LIVING ceiling shall not be considered
DINING as contributing to the minimum
ROOM ) |
164 x 17 AREA required habitable area for that
vaulted ceiling 88 x 8 room.
vaulted ceiling
a——a—————— = _ B
ums Coda Associates, Inc. 56

56

14



2626 F |
\ 3
\ o~
DRYER TO VENT TO
N - EXTERIOR THROUGH 3,
Y FLOOR, VERIFY WITH 3
TNz HVAC DRAWINGS -
LAUNDRY 2
8' CLG ®
()] -
Does this room
S comply?
- 2
| P
Tefor=p-2| 2
vz k 1y i
|
(2 Py I STANDAKD OPEN
GUARD, SEE
¥¥¥¥¥¥ GENERAL NOTE . | _
19 FOR OPTIONAL & | &
GUARD/RAIL ole
OPEN TO BELOW |f=====— CONDITIONS L2
SCHIpY ghunps fodaAssotieges, 1 so%0F 4 |®
" i I :.i
Wl

- SECTION R306
 SANITATION

= Every dwelling unit shall be
provided with a water
closet, lavatory, and a
bathtub or shower.

= Each dwelling unit shall be
provided with a kitchen
area and every kitchen area
shall be provided with a
sink.

© 2024 Shums Coda Associates, Inc. 59

2021 IRC Residential Plan Review

Ceiling Height
'R305

m 7 Feet : ®
— Habitable rooms

— corridors
— bathrooms —

— toilet rooms e

AF7777777

— laundry rooms 2 =

;L

]

— basements =

m measured to lowest
projection

© 2024 Shums Coda Associates, Inc.

58

59

© 2024 Shums Coda Associates, Inc.

' SECTION R306
' SANITATION

m Plumbing fixtures shall be
connected to a sanitary
sewer or to an approved
private sewage disposal
system.

m Plumbing fixtures shall be
connected to an
approved water supply.

= Kitchen sinks, lavatories,
bathtubs, showers,
bidets, laundry tubs and
washing machine outlets
shall be provided with
hot and cold water.

© 2024 Shums Coda Associates, Inc.
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Minimum Fixture Clearances ; _
Fi ure R307.1 ~ Safety Glazing
9 ) ' Hazardous Locations - R308.4
B m| Fixtures shall be = TL_‘ i js'ildoeil Qiie?sged doors except
spaced in accordance A D) N
P [ » Sliding glass doors and
with Figure R307.1, ‘ 6 = panels in sliding & bifold
and in accordance == closet door assemblies
with the requirements s = Storm doors
of Section P2705.1. g = Unframed swinging doors
0} Exceptions
JEE e T Oﬁg—:nings in doors through
) ] which a 3-inch sphere is
[ y unable to pass.
—— N — Decorative glass in side
hinged doors
61 62
- R308.4.2 - R308.4.2
' Glazing adjacent to doors ' Glazing adjacent to doors
= Glazing in an individual s 1. Where the ‘ 7

fixed or operable panel
adjacent to a door
shall be considered to
be a hazardous
location where the
bottom exposed edge
of the 8Iazing is less
than 60 inches above
the floor or walking
surface and it meets
either of the following
conditions:

glazing is within 24

inches of either side
of the door inthe &
plane of the door in ﬁ
a closed position. :

© 2024 Shums Coda Associates, Inc. 63 © 2024 Shums Coda Associates, Inc. 64

63 64
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' R308.4.2
' Glazing adjacent to doors

Perpendicular Sidelites

No [o]

2.Where the glazing is

on a wall less than [
180 degrees from the N
plane of the door in a

closed position and ||=' ‘I]
within 24 inches of Yes N
the hinge side of an i I]
in-swinging door.

(¢}

© 2024 Shums Coda Associates, Inc. 65
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' R308.4.5 — Glazing and
' Wet Surfaces

\ ' O » Glazing in walls,
enclosures, or fences
containing OR FACING:

O = Bathtubs
= Showers

Whirlpools, saunas,
I steam rooms, indoor
and outdoor pools

m Shall be safety glazing
is less than 60" AFF

© 2024 Shums Coda Associates, Inc. 67

A

A 2
]

67
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m Fixed or operable
panel

— > 9 square feet,

— < 18 inches above

— top edge >36

— walking surface

Hazardous Locations
'R308.4.3

and
floor, and

inches above floor,
and

within 36 inches

© 2024 Shums Coda 66
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- R308.4.5 — Glazing and
|
Wet Surfaces
- m Exception:
\ O m “Glazing that is more
than 60” measured
horizontally and in a
O straight line from the
water’s edge of a
60" bathtub, hot tub, spa,
whirlpool, or swimming
IQ‘I pool.”
m Shower is NOT similarly
exempted.
68

17
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' R308.4.6 —
- Glazing Adjacent to Stairs
and Ramps

» Glazing where the

of the glazing is less
than 3

the plane of the
adjacent walking
surface of stairways,
landings between
flights of stairs and
ramps shall be
considered a
hazardous location.

© 2024 Shums Coda Associates, Inc.

bottom exposed edge

inches above

' R308.4.7 Glazing adjacent
" to the bottom stair landing

m Glazing adjacent to the —
landing at the bottom -~ ™~
of a stairway where ~ / - e
the glazing is less than / LANDING 0

landing and within a

60-inch horizontal arc Less than
less than 180 degrees 180°
from the bottom tread
nOSi ng Sha | I be PROHIBITED GLAZING LEICGA‘,\’TS'TS“:.Y“BFOWOH STAIR LANDINGS
considered to be a

hazardous location.

36 inches abovethe [ |
60" s \60"
il
A
R
S

© 2024 Shums Coda Associates, Inc. 70
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5 Garages & Carports
' R309

= Garage floor surfaces
shall be of approved
noncombustible material.

= The area of floor used for
parking of automobiles or
other vehicles shall be
sloped to facilitate the
movement of liquids to a
drain or toward the main
vehicle entry doorway.

© 2024 Shums Coda Associates, Inc.

' rescue opening required

- R310.1 - Emergency escape and

= Basements, habitable attics
and every sleeﬂing room shall
have not less than one
operable emergency escape
and rescue opening.

= Where basements contain one
or more sleeping rooms, an
emergency escape and rescue
opening shall be required in
each sleeping room.

= Emergency escape and rescue
openings shall open directly
into a public way, or to a yard
or court having a minimum
width of 36 inches that opens
to a public way.

© 2024 Shums Coda Associates, Inc. 72
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'R310.2.1
' EERO Minimum size

m Emergency escape
and rescue openings .

Area and Clearance Specifications for Operable Windows

opening of not less oo
than 5.7 square feet.
— Exception: The - L )

—0cer e —

minimum net clear e
opening for grade-

i
it

—ili—

shall have a net clear oo ‘

%
=i

floor emergency
escape and rescue
openings shall be 5
square feet

© 2024 Shums Coda Associates, Inc. 73

'R310.2.2
" Minimum dimensions

= The minimum net clear
opening height
dimension shall be 24
inches.

e i = The minimum net clear
} = i opening width
1 ' dimension shall be 20

= inches.

- m The net clear openin
dimensions shall be the
result of normal
operation of the
opening.

Area and Clearance Specifications for Operable Windows

© 2024 Shums Coda Associates, Inc. 74
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' R310.2.3
' Maximum height from floor

m Emergency escape
and rescue
openings shall have
the bottom of the
clear opening not
greater than 44
inches above the
floor.

© 2024 Shums Coda Associates, Inc. 75

R310.2.4 - Emergency escape and rescue
| openings under decks, porches and
cantilevers

m Emergency escape and
rescue openings
installed under decks,
porches and cantilevers
shall be fully openable
and provide a path not
less than 36 inches in
height and 36 inches in
width to a yard or
court.
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R310.4
' Area wells

= An emergency
escape and rescue
opening where the
bottom of the clear
opening is below the
adjacent grade shall
be provided with an
area well in
accordance with
Sections R310.4.1
through R310.4.4.

© 2024 Shums Coda Associates, Inc.
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'R310.4.2
' Ladder and steps

= Area wells with a vertical
depth greater than 44
inches shall be equipped
with an approved,
permanently affixed ladder
or steps.

= The ladder or steps shall
not be obstructed by the
emergency escape and
rescue opening where the
window or door is in the
open position.

= Ladders or steps required
by this section shall not be
required to comply with
Section R311.7.

© 2024 Shums Coda Associates, Inc.
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'R310.4.1
" Minimum size

= The horizontal area of the
area well shall be not less
than 9 square feet, with a
horizontal projection and
width of not less than 36
inches.

= The size of the area well
shall allow the emergency
escape and rescue opening
to be fully opened.

— Exception: The ladder or
steps required by Section
R310.4.2 shall be permitted
to encroach not more than 6
inches into the required
dimensions of the area well.

© 2024 Shums Coda Associates, Inc. 78
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'R310.4.3
Drainage

= Area wells shall be designed
for proper drainage by
connecting to the building’s
foundation drainage system
required by Section R405.1.
— Exception: Adraina?e
system for area wells is not
required where the
foundation is on well-
drained soil or sand-gravel
mixture soils in accordance
with the United Soil
Classification System, Group
I Soils, as detailed in Table
R405.1.
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R311.1 'R311.2

i |
Means of Egress Egress door
= Dwellings shall be
provide% with a means of = Not less than one exit
egress as provided in this ) e

door shall be provided
for each dwelling unit.

section.

m Must provide a
continuous and
unobstructed path of
vertical and horizontal
egress travel from all
portions of the dwelling
to the exterior of the
dwelling at the required
egress door without
going through a garage.

© 2024 Shums Coda Associates, Inc. 81 © 2024 Shums Coda Associates, Inc. 82
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R311.2 R311.2

| |
Egress door Egress door

m The egress door shall be side-hinged,
and shall provide a clear width of not = Egress (.joors shall
less than 32 inches where measured be readily openable
between the face of the door and the from inside the
stop, with the door open 90 degrees. . .

m The clear height of the door opening dwe”mg without
shall be not less than 78 inches in the use of a key or
height measured from the top of the special knowledge
threshold to the bottom of the stop. or effort

m Other doors shall not be required to )
comply with these minimum
dimensions.
© 2024 Shums Coda Associates, Inc. 83 © 2024 Shums Coda Associates, Inc. 84
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Floors and Landings at

' EXTERIOR Doors - R311.3

here shall be AT R L=
floor or _—
anding on
ach side of
ach exterior
oor.

O MO MDD a0

© 2024 Shums Coda Associates, Inc.

Floors and Landings at
- EXTERIOR Doors - R311.3

m The width of each
landing shall not be
less than the door
served.

m Every landing shall
have a minimum
dimension of 36
inches measured in
the direction of
travel.

© 2024 Shums Coda Assol S
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R311.3.1 Floor Elevation at
REQUIRED EGRESS Doors

m |Landings or finished floors at
the required egress door
shall not be more than 11/2
inches lower than the top of
the threshold.

© 2024 Shums Coda Associates, Inc.
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R311.3.1 Floor Elevation at
REQUIRED EGRESS Doors

m The exterior landing at an
exterior doorway shall not
be more than 734 inches
below the top of the
threshold, provided the
door, other than an
exterior storm or screen
door does not swing over
the landing.
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88

22



R311.3.1 Floor Elevation at
REQUIRED EGRESS Doors

u| When exterior landings or
floors serving the required
egress door are not at
grade, they shall be
provided with access to
grade by means of a ramp
or a stairway.

© 2024 Shums Coda Associates, Inc. 89

89

Floor Elevations for
OTHER Doors - R311.3.2

Exception:

A landing is not required |
where a stairway of two or 4
fewer risers is located on
the exterior side of the
door, provided the door
does not swing over the
stairway.

© 2024 Shums Coda Associates, Inc. 91

2021 IRC Residential Plan Review

i Doors other than the

Floor Elevations for
' OTHER Doors - R311.3.2

= =

bl ()
=

required egress door i Wk
shall be provided with e
landings or floors not il il ! Hl:l!,I
more than 7 3/4 inches LY | mll
below the top of the | 1 mlﬁ?&
threshold. v f y
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5 Hallways
'R311.6

m The minimum width
of a hallway shall be
not less than 3 feet.
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R311.7
' Stairways

m Where required by this
code or provided,
stairways shall comply
with this section.

— Exceptions:

— 1. Stairways not within or
serving a building, porch or
deck.

— 2. Stairways leading to
nonhabitable attics.

— 3. Stairways leading to
crawl spaces.

© 2024 Shums Coda Associates, Inc. 93

 Stairway Width
' R311.7.1

= 36 inches minimum width
— above handrail
— below headroom height

— handrails permitted to
project 4 1/2 inches on
either side

= 31.5 inches minimum
width
— below one handrail

m 27 inches minimum width
— below two handrails

© 2024 Shums Coda Associates, Inc. 94

93

5 Stairway Headroom
' R311.7.2

= Minimum 6" 8”
headroom measured
vertically from the
sloped plane
adjoining the tread
nosing or from the
floor surface of the
landing or platform

95
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Vertical Rise
' 311.7.3

m A flight of stairs shall
not have a vertical
rise greater than 12
feet 7 inches between
floor levels or
andings

© 2024 Shums Coda Associates, Inc. 96
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'R311.7.5.1
' Risers

m The riser height shall be
not more than 734
inches.

= The riser shall be
measured vertically
between leading edges
of the adjacent treads.

m The greatest riser height
within any flight of stairs
shall not exceed the
smallest by more than
3/8 inch

© 2024 Shums Coda Associates, Inc.

'R311.7.5.1
" Risers

= Risers shall be vertical or
sloped from the underside
of the nosing of the tread
above at an angle not more
than 30 degrees from the
vertical.

= Open risers are permitted

rovided that the openings

ocated more than 30
inches, as measured
vertically, to the floor or
grade below do not permit
the passage of a 4-inch-
diameter sphere.

© 2024 Shums Coda Associates, Inc.
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'R311.7.5.2
' Treads

m Minimum tread 10"

» leading edges of the
foremost projection
of adjacent tread’s
leading edge

m greatest tread depth
within any flight of
stairs shall not
exceed the smallest
by more than 3/8
inch.

© 2024 Shums Coda Associates, Inc.
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'R311.7.5.2.1
" Winder treads

Minimum tread depth of 10 inches
measured between the vertical planes of the
foremost projection of adjacent treads at
the intersections with the walkline (12" from
from the side where the winders are
narrower).

Minimum tread depth of 6 inches at any
point within the clear width of the stair.
Within any flight of stairs, the largest winder
tread depth at the walkline shall not exceed
the smallest winder tread by more than 3/8
inch.

Consistently shaped winders at the walkline
shall be allowed within the same flight of
stairs as rectangular treads and do not have
to be within 3/8 inch of the rectangular
tread depth.

© 2024 Shums Coda Associates, Inc.
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5 Landings for Stairways
' R311.7.6

m Top and bottom of
stairs

— except interior where
door does not swing
over

m As wide as stair

m Minimum of 36” in
direction of travel

r =

‘-'-w
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Handrails
'R311.7.8

= Handrails shall'be provided on
not less than one side of each
flight of stairs with four or
more risers.
m 34" - 38" above tread
= Continuous full length of stairs
from top riser to bottom riser
in the same flight
— newel posts permitted
= Ends returned or terminate at
newel post or safety rail
— use of volute, turnout or

starting easing allowed at
lowest tread

= 1.5 inch space at wall

Shums Coda Associates, Inc. 102

101

= Ramps serving egress door
— Maximum slope 1:12

= Other Ramps
— Maximum slop 1:8

= Unless “technically
infeasible”

© 2024 Shums Coda Associates, Inc. 103

'R312
" Guards

= Guards shall be provided
for those portions of
open-sided walking
surfaces, including stairs,
ramps and landings, that
are located more than 30
inches measured vertically
to the floor or grade
below at any point within
36 inches horizontally to
the edge of the open side.

= Insect screening shall not
be considered as a guard.
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'R312.1.2
' Height

m 36 inches high
measured vertically
above the adjacent
walking surface or
the line connecting
the nosings.

— Exceptions:
— 34" along the side of
stairs.

— Serving as a handrail
can be 34-38 inches
along stairs.

© 2024 Shums Coda Associates, Inc. 105

- Guard Opening
- Limitations

R312.1.3

m Intermediate rails or
ornamental closures
cannot allow passage
of a sphere 4 inches in
diameter.

— Exceptions:

= 6 inch sphere permitted
at riser/tread triangle

= 4 3/8" on sides of stair
treads

ns Coda Associates, Inc. 106
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R312.2.1
' Window opening height

= In dwelling units, where

the bottom of the clear
opening of an operable
window opening is
located less than 24
inches above the finished
floor and greater than 72
inches above the finished

rade or other surface

elow on the exterior of
the building, the operable
window shall comply with
one of the following:

© 2024 Shums Coda Associates, Inc. 107
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| R312.2.1
| Window opening height

= 1. Operable window openings will not allow a
4-inch-diameter sphere to pass through
where the openings are in their largest
opened position.

= 2. Operable windows are provided with
window opening control devices or fall
pre\éeontion devices that comply with ASTM
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5 R312.2.2 - Emergency
' escape and rescue openings

= Where an operable window -

erves as an emergency
scape and rescue opening,
window opening control
evice or fall prevention
evice, after operation to
elease the control device or
all prevention device
llowing the window to fully
pen, shall not reduce the
et clear opening area of the
indow unit to less than the
rea required by Sections
310.2.1 and R310.2.2.
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 Smoke Alarms
' R314.3

m Smoke alarms
required:

- Each sleeping room

-+ Outside of each
separate sleeping area
-+ Each additional story
including basements &
habitable attics but not
including crawl spaces
and uninhabitable attics

© 2024 Shums
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m Required in:

'R313
' Mandatory Sprinklers

— One Family Dwellings
— Two Family Dwellings
— Townhouses

— Exception: Additions
and alterations to
existing nonsprinkled
structures

© 2024 Shums Coda Associates, Inc. 110
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' R314.3
' Smoke alarm location

m Not less than 3 feet

horizontally from the

door or opening of a

bathroom that -
contains a bathtub or L
shower unless this

would prevent

placement of a smoke -
alarm required by this

section.

-
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'R314.3
' Smoke alarm location

2021 IRC Residential Plan Review

m In the hallway and in
the room open to the
hallway in dwelling
units where the
ceiling height of a
room open to a
hallway serving
bedrooms exceeds
that of the hallway
by 24 inches or
more.

© 2024 Shums Coda Associates, Inc. 113

- R314.3.1
. Installation near cooking
appliances

. Ionization not less than

0 feet.

. Ionization with an
larm-silencing switch

hall not be installed less =
than 10 feet. ‘

. Photoelectric not be
installed less than 6 feet.

© 2024 Shums Coda Associates, Inc.
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R314.3.1
. Installation near cooking
appliances

114

4. Smoke alarms
listed and marked
“helps reduce
cooking nuisance
alarms” shall not be
installed less than 6
feet horizontally
from a permanently
installed cooking
appliance.

© 2024 Shums Coda Associates, Inc. 115

'R314.4
' Interconnection

m Where more than one smoke
alarm is required to be installed
within an individual dwelling
unit in accordance with Section
R314.3, the alarm devices shall

be interconnected in such a =
manner that the actuation of Vo

one alarm will activate all of the (

alarms in the individual dwelling .

unit. b

m Physical interconnection of
smoke alarms shall not be
required where listed wireless
alarms are installed and all
alarms sound upon activation of
one alarm.

© 2024 Shums Coda Associates, Inc.
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R315.2.1
' Carbon Monoxide Alarms

= For new construction, -
carbon monoxide alarms =
shall be provided in S
dwelling units where
either or both of the
following conditions
exist.

— 1. The dwelling unit
contains a fuel-fired
appliance.

— 2. The dwelling unit has
an attached garage with
an opening that
communicates with the
dwelling unit.

© 2024 Shums Coda Associates, Inc. 117

; R315.3 Location

appliance is located S5 e

= Carbon monoxide alarms |
in dwelling units shall be s S | Bacreoma
installed outside of each e 3
separate sleeping area in s
the immediate vicinity of Ban
the bedrooms. -v[i e =
= Where a fuel-burning s

within a bedroom or its
attached bathroom, a
carbon monoxide alarm
shall be installed within
the bedroom.

Carbon monoxide (CO) alarm Installed in the
immeaiate vicinity of each sleeping area

© 2024 Shums Coda Associates, Inc.
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' R315.5
' Power source

= Carbon monoxide alarms
shall receive their primary
power from the building
wiring where such wiring is
served from a commercial
source and, where primar
power is interrupted, shal
receive power from a
battery.

= Wiring shall be permanent
and without a disconnecting
switch other than those
required for overcurrent
protection.

© 2024 Shums Coda Associates, Inc. 119

| Foam Plastic
' R316

m Flame spread <75

m Smoke Development
<450

m Thermal barrier
required

+ 1/2 inch gypsum board
mechanically fastened

+ 15 Minute E119
equivalent
= adhesives prohibited

© 2024 shu
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Protection Against Decay
R317.1

= Joists <18” to ground, beams
<12" to ground

= All wood framing members on
concrete/masonry exterior walls
within 8" of exposed ground

m Sills/plates on concrete/masonry
slab w/o impervious moisture
barrier

= Girders entering masonry or
concrete <1/2" air space

© 2024 Shums Coda Associates, Inc. 121
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 Ground Contact
' R317.1.2

= All wood in contact with
— the ground,

— embedded in concrete in direct
contact with the ground

— or embedded in concrete exposed
to the weather

that supports permanent structures S
intended for human occupancy shall \ b33

be approved pressure-preservative- P
treated wood suitable for ground T
contact use

© 2024 Shums Coda Associates, M < gt
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-R317.1
- Locations for Decay

- Protection

m Wood siding,
sheathing and wall
framing:

— 6" from the ground

— 2" from concrete
steps and slabsand =
“similar horizontal
surfaces”

© 2024 Shums Coda Associates, Inc. 122
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| Accessible Units
' R320

a ™\ m Where there are four or
more dwelling units or
sleeping units in a single
structure, the provisions
of Chapter 11 of the
International Building
Code for Group R-3 shall

apply
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- Flood Resistant
. Construction

= Buildings and structures
constructed in flood hazard
areas (including A or V Zones)
as established in Table
R301.2(1) shall be designed and
constructed in accordance with
the provisions contained in this
section.

= Buildings and structures located
in whole or in part in identified
floodways shall be designed and
constructed in accordance with
ASCE 24.

© 2024 Shums Coda Associates, Inc. 125

'R325
' Mezzanines

Mezzanines shall
comply with
Sections R325
through R325.5.

© 2024 Shums Coda Associates, Inc.
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R326
Habitable attics

= Habitable attics
shall comply with
Sections R326.2
and R326.3.
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' CHAPTER 4
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5 Drainage
' R401.3

2021 IRC Residential Plan Review

= Diverted to a storm
SEwer conveyance or
other approved point of

Soils Tests
'R401.4

= Where quantifiable data
created by accepted soil
science methodologies indicate
expansive soils, compressible

; solls, shifting soils or other
cgllection. q es’tiona_blt_e soil
= Drain away from C aracterlﬁtlcg alrcle likely to Fe
; present, the building officia
folindation S aII_de%ermine whether to
= Grade shall fall 6” within require a soil test to determine
first 10’ the soil’s characteristics at a

rticular location.

his test shall be done by an
approved agency using an
approved method.

< 10’ drain or swale to
ensure drainage away

© 2024 Shums Coda Associates, Inc. 129 © 2024 Shums Coda Assc A
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Presumptive Load Bearing Values - Materials
Table R401.4.1 R402.2
. TABLE R401.4.1 m Concrete
m In lieu of test, Table PRESUMPTIVE LOAD-BEARING VALUES OF
FOUNDATION MATERIALS® far H
R401.4.1 Load ’ — Minimum compressive strength per table R402.2
A
X LOAD BEARING
CLASS OF MATERIAL PRESSURE TABILE RiGzS
Bea rng Values shall ia (powde o sguers oot MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE
ystalline bedroci YT
t e assu med g e ) MINIMUM svzmnwco::::is:ﬁbsmzmm e)
Sandy gravel andlor gravel (GW and GP) 3.000 Sether
Sand, silty sand, clayey sand_ silty gravel TYPECRLS S OF CONCRETE Modiraw BEo
and claysy gravel (SW. SP. SM, SC, GM 2.000 Basement walls, foundations and other conerete not exposed Fietio 5500 v 00k
and GC) to the weather 5 e E
ganyu s;:g?; sllg.cL:{ :\,“!f?:uds“c()iim and 1.500° j;:::sa\“::‘sluln and interior slabs on grade, except garage 2.500 2.500 2.500¢
Basement walls, foundation walls, exterior walls and other 2.500 10004 3.0004
vertical concrete work exposed 1o the weather o a
Porches, carport slabs and steps exposed to the weather, and 2500 3.0004e 3.500de
sarage floor slabs - FH A
© 2024 Shums Coda Associates, Inc. 131 © 2024 Shums Coda Associates, Inc. 132
131 132
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5 Footings
' R403

m All exterior walls shall be
supported on continuous
solid or fully grouted
masonry or concrete
footings, wood
foundations, or other
approved structural

icient design to
accommodateall loads and
to fransmit the_resulting
loads to the sail

m Foaqtings shall be
supported on undisturbed
Pﬁ ral soils or engineered
ill.

© 2024 shir

~ Minimum footing size

R403.1.1

133

'R403.1.1
' Minimum size

= Footing projections, P, shall
be not less than 2 inches
and shall not exceed the
thickness of the footing.

= Footing thickness and
pro%ection for fireplaces
shall be in accordance with
Section R1001.2.

= The size of footings
squortin piers and
columns shall be based on
the tributary load and

2| INTERIOR

otl 0. JoB

allowable soil pressure in L R L. pce
accordance with Table SPREAD FOOTING
R401.4.1.

© 2024 Shums Coda Associates, Inc. 135

= The minimum width, W, and
thickness, T, for concrete
footings shall be in accordance
with Tables R403.1(1) through
R403.1(3) and Figure
R403.1(1) or R403.1.3, as
applicable, but not less than 12
inches in width and 6 inches in
depth.
= The footing width shall be
based on the load-bearin
value of the soil in accordance
with Table R401.4.1.
© 2024 Shums Coda Associates, Inc. 134
-R403.1.1
" Minimum footing size
— TABLE R403.1(1)
WIDTH AND FOR CONCRETE FOOTINGS FOR LIGHT-FRAME CONSTRUCTION (inches)* <<
GROUND SNOW LOAD STORY AND TYPE OF STRUCTURE LOAD-BEARING VALUE OF SOIL (psf)
OR ROOF LIVE LOAD WITH LIGHT FRAME 1,500 2,000 2,500 3,000 3,500 4,000
1 story—slab-on-grade 12x6 12x6 12x6 12x6 12x6 12x6
1 story—with crawl space 12x6 12x6 12x6 12x6 12x6 12x6
1 story—plus basement 16x6 12%6 12x6 12x6 12x%6 12x%6
20 psf roof live load or | 2 story—slab-on-grade 13x6 12x6 12x6 12x6 12x6 12%6
25 psf ground snow | 2 story—with crawl space 5%6 12%x6 12%6 2x6 12%6 12x6
load T story—plus basement EET Tax6 12x6 12x6 12%6 12%6
3 story—slab-on-grade 16x6 12x6 12x6 12x6 12x6 12x6
3 story—with crawl space I8x6 14x6 12x6 12x6 12x6 12x6
3 story—plus basement 2x7 16x6 13x6 12x6 12x6 12x6
1 story—slab-on-grade 12%6 12x6 12%6 12%6 12%6 12%6
I story—with crawl space 13x6 12x6 12x6 12x6 12x6 12x6
1 story—plus basement l6x6 12x6 12x6 12x6 12x6 12%x6
2 story-—slab-on-grade 13x6 12%x6 12x6 12x6 12x6 12x6
30 psf with crawl space 16x6 12x6 12x6 12x6 12x6 12x6
y—plus basement 19%x6 14x6 12x6 12x6 12x6 12x6
3 story-—slab-on-grade 16x6 14x6 12x6 12x6 12x6 12x6
3 story—with crawl space 19%6 1l4x6 2x6 12x6 12%6 12%6
3 story—plus basement 2x7 16x6 13x6 12x6 12x6 12x6
© 2024 Shums Coda Associates, Inc. 136
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R403.1.1 'R403.1.1
' Minimum footing size ~ Minimum footing size

= Footnotes: = c. Where the building width

= a. Linear interpolation of footing perpendicular to the wall footing is
width is permitted between the soil greater than 32 feet, the footing
bearing pressures in the table. width shall be increased by 2 inches
Extrapolation is not permitted. s and footing depth shall be increased

bybl iEjCh or g_-vhery 4 feet of increase
! nc dth,

= b Tg_?_ table ig tlnascej:d %n _H;_e follq(\j/séwg s d e in building wi
52 feet, wall heignt © feet; " oNcnsoe  Shace  Sasewew = d. Where the building width
basement wall height, 8 feet; dead Ferpendlcular to the wall footing is
loads, 15 psf roof and ceiling less than 32 feet, a 2-inch decrease
BE Al Lesentoiy 1ve Josde rosF- I fo0ng depth & permded ror -
gﬁdvé?ol?rﬁaingovxllcggs %?s Iiséttre?io 40 e\{erﬁ 4 ?egt of decrease in building
Bor Roor Footibg sseare Wich 2 32 Inches snd U

ird floors. Footing sizes are Is 12
calculated assumin% a clear span depth is 6 inches.
roof/ceiling assembly and an interior
bearing wall or beam at each floor.
© 2024 Shums Coda Associates, Inc. 137 © 2024 Shums Coda Associates, Inc. 138
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Figure 403.1(1) “Figure 403.1.3
'SDCA, B &C SDC D1, D2 & D3
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- R403.1.3.1 - Concrete stem
' walls with concrete footings

= In Seismic Design Categories DO, D1
and D2 where a construction joint is

created between a concrete footing P CNCRETE STEM L
and a concrete stem wall, not fewer F'T:Ei(_ufg.ﬂ PER SECTION
than one No. 4 vertical bar shall be o bt S R s
installed at not more than 4 feet on Mia LBk 1 Ri3131
center. s sooneigeeon
= The vertical bar shall have a standard S e
hook and extend to the bottom of 12 M DEPTH STANOAROHOOK
the footing and shall have support by AL g -
and cover as specified in Section beRteCTioN N TR COMCRETE FOOTING
Rh403.1 14.3.5.3 and extr?nd not Iesi';I e w\ PLATEO PRIOR 70 STEM
than 14 inches into the stem wall.

(1) #4 CONT PER SECTION
R803131

= Standard hooks shall comply with
Section R608.5.4.5. Not fewer than
one No. 4 horizontal bar shall be
installed within 12 inches of the top
of the stem wall and one No. 4
horizontal bar shall be located 3 to 4
inches from the bottom of the
footing.

BASEMENT OR CRAWL SPACE
CONCRETE STEM WALL AND SPREAD FOOTING
AL T TORE

© 2024 Shums Coda Associates, Inc. 141
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- Footing Minimum Depth
' R403.1.4

urface.

here apfplicable, the
epth of footings shall
Iso conform to Section
R403.1.4.1.

m Deck footings shall be in

ccordance with Section
R507.3.

© 2024 Shums Coda Associates, Inc. 143
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' R403.1.3.5
" Reinforcement

m Footing and stem wall
reinforcement shall
comply with Sections
R403.1.3.5.1 through
R403.1.3.5.4.

— ASTM A 615, A706, or
A996

— 40,000 psi (Grade 40)

— Center of vertical
reinforcement in stem
walls shall be located at

the centerline of the
wall.

© 2024 Shums Coda Associates, Inc.
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| Frost Protection
' R403.1.4.1

m Except where otherwise
protected from frost, foundation
walls, piers and other
permanent supports of buildings
and structures shall be
protected from frost by one or
more of the following methods:

— Extend below the frost line

— Frost Protected Shallow
Foundations

— Constructing per ASCE 32
— Erected on solid rock

© 2024 Shums Coda Associates, Inc.
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= Exceptions:

accessory structure, 10 feet

R403.1.4.1 Frost
' Protection

2021 IRC Residential Plan Review

600 sq. ft. light framed
construction freestanding
accessory structure, 10 feet
cave height

400 sq. ft. other than light
ramed, free standing

cave height

© 2024 Shums Coda Associates, Inc. 145
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5 Footing Slope
'R403.1.5

| = The top surface of
footings shall be level.

m The bottom surface of
footings shall not have
a slope exceeding one
unit vertical in 10 units

© 2024 Shums Coda Associates, Inc. 146

horizontal (10% slope).

5 Stepped Footings
' R403.1.5

= Footings shall-be stepped—
where it is necessary to
change the elevation of
the top surface of the
footings or where the
slope of the bottom
surface of the footings
will exceed one unit
vertical in ten units
horizontal (10% slope).

© 2024 Shums Coda Associates, Inc. 147
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' R403.1.6
- Foundation anchorage

m Wood sill plates and
wood walls
supported directly
on continuous
foundations shall be#
anchored to the
foundation in
accordance with
this section.

© 2024 Shums Coda Associates, Inc. 148
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' R403.1.6

' Foundation Anchorage

= Wood sole plates at all exterior walls
n monolithic slabs, wood sole plates
f braced wall panels at building
interiors on monolithic slabs and all
vood sill plates shall be anchored to
the foundation with anchor bolts
paced a maximum of 6 feet on
center.
= Bolts shall be at least 1/2 inch in
iameter and shall extend a
inimum of 7 inches into concrete or
routed cells of concrete masonry
nits.
= A nut and washer shall be tightened
n each anchor bolt.

© 2024 Shums Coda Associates, Inc.
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| Foundation Anchorage
' R403.1.6

m There shall be a
minimum of two
bolts per plate
section with one
bolt located not
more than 12
inches or less than
seven bolt
diameters from
each end of the
plate section.

© 2024 Shums Coda Associates, Inc.
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' Foundation Walls
'Ra04

© 2024 Shums Coda Associates, Inc.
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R404.1.1
' Design required

= Concrete or masonry
foundation walls shall be
designed in accordance
with accepted engineering
practice where either of the
following conditions exists:

— 1. Walls are subject to
hydrostatic pressure from
ground water.

— 2. Walls supporting more
than 48 inches of
unbalanced backfill that do
not have permanent lateral
support at the top or
bottom.

© 2024 Shums Coda Associates, Inc.
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_Concrete foundation walls
' R404.1.3

m  Concrete foundation walls that
support light-frame walls shall - az
be designed and constructed irir'h
accordance with the provisions
of this section, ACI 318, ACL
332 or PCA 100.

m  Concrete foundation walls that 5
support above-grade concrete fpens
walls that are within the N_—_
applicability limits of Section 3
R611.2 shall be designed and
constructed in accordance with
the provisions of this section,
ACI 318, ACI 332 or PCA 100.

© 2024 Shums Coda Associates, Inc. 153

2021 IRC Residential Plan Review

Concrete foundation walls
'R404.1.3

= When ACI 318, ACI 332,
PCA 100 or the
provisions of this section
are used to design
concrete foundation
walls, project drawings,
typical details and
specifications are not
required to bear the seal
of the architect or
engineer responsible for
design, unless otherwise
required by the state law
of the jurisdiction having
authority.
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| R404.1.3.2 - Reinforcement
' for foundation walls

m Concrete foundation walls shall be laterally
supported at the top and bottom.

m Horizontal reinforcement shall be provided in
accordance with Table R404.1.2(1).

TABLE R404.1.2(1)
MINIMUM HORIZONTAL REINFORCEMENT FOR CONCRE TE BASEMENT WALLS™®

MAXIMUM UNSUPPORTED
HEIGHT OF BASEMENT WALL

(feet) LOCATION OF HORIZONTAL REINFORCEMENT
<8 One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near mid-height of the wall story
>§ One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near third peints in the wall story
© 2024 Shums Coda Associates, Inc. 156
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- R404.1.3.1
-
- Concrete cross-section
B .G I . ith thi hall
comply with the shapes and minimum concrete cross-
sectional dimensions required by Table R608.3.
m  Other types of forming systems resulting in concrete walls not
in compliance with this section and Table R608.3 shall be
designed in accordance with ACI 318.
[TABLE R808.3
DIMENSIONAL REQUIREMENTS FOR WALLS* "
[ T IMUM | WINIAUM MINITAUL WAXIMON | MAXINUM = ]
NS v | Sy LY G e s | TRCREET
| TROSNESY {psh (inches) {inches) (inches) (inches) fnehn
4= Fiae® | 50 WA WA WA WA WA
| P [ = WA WA A | WA WA
I i 100 NA WA A | WA WA
| 125 NA WA NA WA WA
| 6 & 55 12 16 2
T % ' 8 12 | 16 2
3 525’ 28 12 12 WA
© 2024 Shums Coda Associates, Inc. 155
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é -
R4o4l 1 I3I 2 = Rel nforcement TABLE R404.1.2(3)
l - MINIMUM VERTICAL REINFORCEMENT FOR 8-INCH (203 mm) NOMINAL FLAT CONCRETE BASEMENT WALLS"' adethl
for foundation walls T
E— L | maximum unsupporTED | MAXIMUM UNBALANCED Soil classes” and design lateral soil (psf per foot of depth)
WALL HEIGHT BACKFILL HEIGHT? GW, GP, SW, SP| GM, GC, SM, SM.SC and ML SC, ML-CL and inorganic CL
= Vertical reinforcement o ’ el tect - - =
shall be provided in 3 el . : = :z iCS
accordance with Tables 7 R sa% @
8 6@41 6@ 35 6@ 26
R404.1.2(2), 2 R MR R
5 NR NR NR
R404.1.2(3), . > - = T
R40412(4) 7 MR 6@35 6@32
! 8 6@ 36 6@ 32 6@23
R404.1.2(5), 9 6@ 35 6@ 25 6@ 18
4 NR NR NR
R404.1.2(6), < m m R
6 NR NR 6@ 35
R404.1.2(7) or 0 : & — e
R404.1.2(8). : fan foz fo
10 6@ 27 6@ 17 6@ 13
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TABLE R404.1.2(8)
MINIMUM VERTICAL REINFORCEMENT FOR 6, 8-, 10-INCH AND 12-INCH NOMINAL FLAT BASEMENT WALLS™ &% &1l kn : R 0 1 3 2 R - f
- R404 - Reinforcement
MINIMUM VERTICAL REINFORCEMENT—BAR SIZE AND SPACING (inches) L L L
Soil classes” and design lateral soil (psf per foot of depth) -
| ~ for foundation walls
UNBALANCED
avenr | BACKFILL HEIGHT® Minimum nominal wall thickness (inches)
- (feet) (feet) 6 3 10 12 6 [] 10 12 6 8 10 12 |
4 R [ HR NR R NR NR NR [ R NR NR . .
‘ : S T T T T T T = Vertical reinforcement for flat basement walls
4 R R HR NR HR R R R R R R NR s =11 5
, : e T T T e T T T e T oe Toanl e T T oa retaining 4 feet or more of unbalanced backfill is
: w | w | we T w [fe@ [ w | [ w [so%| m [ e | m permitted to be determined in accordance with
4 R [ R NR HR [ NR NR [ R NR NR
5 HR [ MR NR HR NR NR NR_| 5@47 | MR NR NR able R404. 1 .2(9)_
! [ R R MR MR | s@42 | mR NR | 6@ | s@w | W NR
7 5@46 NR NR NR 6@42 | 5@46 R NR @1 | 6@ NR NR TABLE R404.1.2(9)-continued
4 R [ HR NR HR NR NR R HR R NR NR = o—
] MINIMUM SPACING FOR ALTERNATE BAR SIZE AND/OR ALTERNATE GRADE OF STEEL™ ™
5 R R MR R | 4@ | W MR MR | 5@43 | mR NR NR
’ 2 ey = o = LAk R NR‘ L B2 8N = L BAR SIZE FROM APPLICABLE TABLE IN SECTION R404.1.2.2
7 5@40 NR NR NR 6@ | s@4 NR NR @1 | 6@43 NR NR BAR SPACING 7 l 5 I #
' FROM
2 s@u | sed R HR S@u 584 R IR £@% | c@» | s@u 1R APPLICABLE Alternate bar size and/or alternate grade of steel desired to be used
4 R [ HR NR HR NR NR R [ NR NR NR ey gt | o T Crodes | s T Grateso | —
| rade rade rade rade rade
5 NR NR‘ HR NR 4@35 HR' NR NR. 5@40 NR NRI R ::]E‘EIOZNQ ™ ‘ s | ) ‘ 5 | ¥ | “ | P | P | s I 3 | P | P | P | P [ 5
9 5 i@y | W R LU T L - e P e e (inches) spacing for alternate bar size andor alternate grade of steel (inches)
! S@3% | MR _ NR_[S@u | s@y | W e T e ) 48 | a8 | 31 | 48 | 48 | 30 | 48 | 20 | 31 | 44 | 21 | 32 | 14 | 22 | %
] @3 | 5@41 | MR MR | 6@ | 6@ | s@w | MR | 6@21 | 6@29 | 6@39 | a@as T M EEE A E RN I E R R TEERERE
3 6@ | 6@46 | HR NR | 6@2 | 6@30 | 6@41 | NR | 6@19 | 6@23 | 6@30 | 6@ i 2 e 21 o P
48 48 48 32 48 4i 3 48 21
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R404.1.5.2
' Concrete wall thickness
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= The thickness of concrete
foundation walls shall be
equal to or greater than
the thickness of the wall
in the story above.

= Concrete foundation
walls with corbels,
brackets or other
prodectlons built into the
wall for support of 2t
masonry veneer or other |2
purposes are not within &
the scope of the tables in
this section.

© 2024 Shums Coda Associates, Inc. 161

' R404.1.5.2
" Concrete wall thickness

= Where a concrete foundation
wall is reduced in thickness to
provide a shelf for the support
of masonry veneer, the
reduced thickness shall be
equal to or greater than the
thickness of the wall in the
story above.

= Vertical reinforcement for the
foundation wall shall be based
on Table R404.1.2(8) and :
located in the wall as required =
by Section R404.1.3.3.7.2
where that table is used.
Vertical reinforcement shall be
based on the thickness of the
thinner portion of the wall.

© 2024 Shums Coda Associates, Inc. 162
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' R404.1.6 - Height Above
' Finished Grade

162

| m 4 inches for
masonry veneer

R405.1
- Foundation Drainage

» Drains shall be provided
around concrete or mason
foundations that retain eart
and enclose habitable or
usable spaces located below
grade.

= Drainage tiles, gravel or
crushed stone drains,
perforated pipe or other
aﬁproved systems or materials
shall be installed at or below
the top of the footing or below
the bottom of the slab and
shall discharge by gravity or
mechanical means into an
approved drainage system.
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' R408.2 - Openings for
' under-floor ventilation

= Ventilation openings

through foundation or
exterior walls surrounding
the under-floor space shall
be provided in accordance
with this section.

The minimum net area of
ventilation OEenings shall
be not less than 1 square
foot for each 150 square
feet of under-floor area.
One ventilation openin
shall be within 3 feet o
each external corner of the
under-floor space.

© 2024 Shums Coda Associates, Inc. 165

' R408.2 - Openings for

under-floor ventilation

Exceptions:

1. The total area of ventilation
openings shall be permitted to be
reduced to 1/1,500 of the under-floor
area where the ground surface is
covered with an"approved Class I
vapor retarder material.

2. Where the ground surface is
covered with an approved Class 1
vapor retarder material, ventilation
openings are not required to be
within 3 feet of each external corner
of the under-floor space provided
that the openings are placed to
provide cross ventilation of the
space.

© 2024 Shums Coda Associates, Inc. 166

165

166

' R408.3

' Unvented crawl space

m For unvented under-floor
sEaces, the following items
shall be provided:

— 1. Exposed earth shall be
covered with a continuous
Class I vapor retarder. Joints
of the vapor retarder shall
overlap by 6 inches and shall
be sealed or taped. The
edges of the vapor retarder
shall extend not less than 6
inches up the stem wall and
shall be attached and sealed
to the stem wall or
insulation.

© 2024 Shums Coda Associates, Inc. 167

' R408.3
- Unvented crawl space

2. One of the following shall be
provided for the under-floor space:
2.1.Continuously operated mechanical
exhaust ventilation at a rate equal to 1
cubic foot per minute for each 50
square feet of crawl space floor area,
including an air pathway to the common
area (such as a duct or transfer grille),
and perimeter walls insulated in
accordance with Section N1102.2.10.1
of this code.

2.2. Conditioned air supply sized to
deliver at a rate equal to 1 cubic foot
per minute for each 50 square feet of
under-floor area, including a return air
pathway to the common area (such as
a duct or transfer grille), and perimeter
walls insulated in accordance with
Section N1102.2.10.1 of this code.

2.3.Plenum in existing structures
complying with Section M1601.5, if
under-floor space is used as a plenum.

2.4.Dehumidification sized in
accordance with manufacturer’s
specifications.

© 2024 Shums Coda Associates, Inc. 168
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' R502.2

. Design and construction.

-n

loors shall be
esigned and
onstructed in
ccordance with the
rovisions of this
hapter, Figure
2502.2 and Sections
317 and R318 or in
ccordance with
\NSI AWC NDS.

S QO OO0 T OO 00

I 7l VN =
oA
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Joist Span Tables
' Table R502.3.1(2)

‘ ‘ TABLE R502.3.1(1)

[iResidential sieeping areas. live oad -
DEAD LOAD = 10 pst DEAD LOAD = 20 pat
s::";;r_ SPECIES 2x6 | 2x8 | 2x10 | 2x12 | 2x6 | 2x8 | 2x10 | 2x12
{inches) ‘Maximun floor folst spans
W) | (L-in) | (t-in) | (-in) | (n-in) | (R-in) | (L-in) | (r-in)
55 126 16-6 210 257 126 166 210 257
1 12-0 1510 20-3 24.8 120 15.7 19.0 22.0
2 11-10 157 19-10 23-4 11-§ 14-9 180 20-11
3 911 127 15-5 17-10 8-11 11-3 13-9 16-0
S 11-10 157 19-10 24-2 11-10 15.7 19-10 24-2
& 11.7 153 19-5 23.7 11-7 15-3 189 21-9
#2 11.0 14.6 18.6 226 11-0 144 17-6 20-4
I:J | " 9.5 124 15:0 17-5 58 110 135 157
L S 12-3 16-2 20-8 25-1 123 16-2 208 25-1
¥l 11-10 157 19-10 24-2 11-10 157 187 22-0
"2 113 1411 18-1 21.4 10.9 13.8 162 19-1
£3 9-2 11-6 140 16-6 8-2 103 126 149
S5 117 153 19-5 237 117 15-3 19-5 237
¥ 113 1411 190 230 113 147 179 207
52 113 14-11 190 23.0 11-3 147 179 20-7
& 9§ 124 150 175 88 11-0 13-5 157
© 2024 Shums Coda Associates, Inc. 171

' R502.3.2

 Other floor joists

= Table R502.3.1(2)

be used to determine the

shall

maximum allowable span
of floor joists that
support other areas of
the building, other than
sleeping rooms and
attics, provided that the
design live load does not
exceed 40 pounds per
square foot and the
design dead load does
not exceed 20 pounds
per square foot.

© 2024 Shums Coda Associates, Inc. 172
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DEAD LOAD = 10 psf DEAD LOAD = 20 ps!
s::::p:a R e 2x6 | 2x8 | axw [ 2x1z | 2x6 [ 2x8 | zxt0 | 2xm
(inches) Maximum floor joist spans
(. -in.) (-in) | m-in) | (r-in) -in) | @-in) | o-in) (.- in)
Douglas fir-larch | S 9-8 12-10 16-4 19-10 9.8 12410 164 19-6
Douglas fir-larch | #1 94 124 15-0 17-5 8-10 11-3 138 15-11
Douglas fir-larch | #2 9-2 11-8 14-3 16-6 85 108 130 15-1
Douglas fir-larch | #3 7-0 §11 10-11 12-7 6-5 §-2 9-11 11-6
Hem-fir 5SS 9-2 12-1 15-5 18-9 92 12-1 15-5 189
Hem-fi #l 9-0 1-10 14-10 17-2 89 11-1 136 158
Hem-fir #2 8-7 11-3 13-10 16-1 8-2 10-4 128 14-8
192 Hem-fir #3 6-10 88 107 124 6-3 7-11 9-8 11-3
Southem pine SS 9-6 12-7 160 19-6 9-6 127 16-0 19-6
Southem pinc #1 9-2 12-1 14-8 17-5 9-0 11-5 13-5 15-11
Southem pine #2 8-6 10-10 12-10 15-1 7-9 9-10 11-8 139
Southem pine 3 65 82 9-10 -8 -1 75 90 10-8
Sprucc-pine-fir SS 90 1-10 151 184 9-0 11-10 15-1 17-9
Spruce-pine-fir #1 8-9 11-6 14-1 16-3 83 10-6 12-10 14-10
Sprucc-pinc-fir | #2 [X) 116 141 163 83 106 14-10
Spruce-pine-fir #3 6-10 88 107 124 63 7-11 98 1-3
© 2024 Shums Coda Associates, Inc. 173

Floor Cantilevers
' R502.3.3

= Floor cantilevers
constructed in accordance
with Table R502.3.3(1) shall
be permitted when
supporting a light-frame
bearing wall and roof only.

= Floor cantilevers supporting
an exterior balcony are
permitted to be constructed
in accordance with Table
R502.3.3(2).

173

Floor Cantilevers
' R502.3.3

RS02.3.3(1]
Live Load = 40 pst, Roof Live Load = 20 psf)

TABLE 3(1)
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING LIGHT-FRAME EXTERIOR BEARING WALL AND ROOF ONLYS. b.¢.1.5.h
(Floor

Maximum Cantilever Span (Uplift Force at Backspan Support in Lbs.)@ ¢

Ground Snow Load
30 pat 50 pat 70 pet
. Roal Width Roof Width Rool Widih
Spacing | son | 24m | 32n | son | 2am | 3:2m | aon
2x S 12
2% 0@ 167 | 2 18"
(297) (354)
2x 106 127 | 36 26"
(e | 219 (198) )
2% 124x 16"
(287) (263) )
2% 12@ 12° 42" 17"
(209) | (263) ) (447)
2% 12(a 8" 45 15" 48" 26" I8!
(136) | (169) (16d) (294) (379
© 2024 Shums Coda Associates, Inc. 175
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- Floor Cantilevers
' R502.3.3
TABLE R502.3.3(2)
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING EXTERIOR BALCONY® b.e.1
Maximum Cantilever Span
(Uplift Force at Backspan Support in Lbs.)¢ 4
Ground Snow Load
Member Size Spacing =30 pst 50 pat 70 pst
2x8 12" 42" (139) 307 (156) 34” (165)
2x8 16" 36" (151) "
2x 10 12" 61" (164) 49" (201)
2x 10 16" 53" (180) 42" (220
2% 10 24" 3" (212 34" (255)
2% 12 16" 72" (228) " (268)
2x 12 24" 587 (279)
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- R502.5 - Allowable girder - Wood Trusses
| |
and header spans R502.11
= Wood t hall b
= The aIIowa_bIe de%?gnegj?rieasczo?dan%e
spans of glrders with approved engineering
?nl;i_hefdderi PJSSE??&%'%Sf:f%%?a?.ﬁ?ate-
abricated o connected wood trusses
dimension lumber ir.le'llllh_gotTu%Ig xg?gﬁNsmpl
shall not exceed the craings sl be propered
values set forth in v%?r? Eeq#it?]ed_ y the
statutes o € jurisaiction
Tables R602'7(1)' in which the prngect is to be
R602.7(2) and CQ{EtSrUCE?d ir& f(():é:olrdance
R6027(3) Wi ection 1.
© 2024 Shums Coda Associates, Inc. 177 © 2024 Shums Coda Associates, Inc. 178
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R502.11.4 ' R502.1.2
' Truss design drawings ' Prefabricated wood I-joists
m Truss design drawings, S = o o S iti ;
prepared in compliance [ Structur_al capacities TowsiJodit o
with Section b . . o L and deS|gn Tl 110, T4l 210, Tir" 230,
558%%t1e&,tg|']c%|é be | AV AV MIVAWAV, provisions for Tl 560D J0ISTS
building official and i prefabricated wood
approved prior to O I-joists shall be
installation. e tablished and
= Truss design drawings €s a_ Ishe .a
shall be provided wit s monitored in
the shipment of trtisses T accordance with
elivered to the jo
site. ) ASTM D5055.
179 180
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L/480 Live Load Deflection

A0PSF Live Load /10 PsF Dead Load 40 PSF Live Load /20 PSF Dead Load
[ 16%0c. | 182 Woe | o | 1600c [ 19270c | 200

Depth | TH®

- TJI ForteWeb

Z/FORTEWEB

17-10%
2011
1670
17§ Emall Address =
-1
20-11" Enter 8 vasd emat asaress
L/360 Live Load ’
Depth
"%
@EN
"
2 www.forteweb.com
16 260"
360 n-1* 290" 2600 | 2 26107
B e 0024 shums Cod e e i P 181 © 2024 Shums Coda Associates, Inc. 182
(1] Wb stiffeners are requsred at intermediate 1apparts of continudus-5pan ecsts when the intermediate beanng length s ess than
SH* and the span on e:ther side of the intermediate bearing is greater than the following spans:

181 182

lfable R503.2.1.1(1) 'R506.2.3
; | ] [ ]
[ TABLE R503.2.1.1(1) ] e
ALLOWABLE SPANS AND LOADS FOR WOOD STRUC TURAL PANELS FOR ROOF AND . .
SUBFLOOR SHEATHING AND COMBINATION SUBFLOOR UNDERLAYMENT" ™ L} A mlnlmum 10‘m|| Vapor retarder
S conforming to ASr']I'M E17‘|15 Cla:jss A
; ™ LOAD ot por s ok, requirements with joints lapped not
RN | B SR = R TS less than 6 inches Shall be placed
o @iiroc | @2 oc | wppon® | woppon’ | Towlewd | Liwlosd between the concrete floor slab and
Sheothing” Rool’ Sublloor’ the base course or the prepared
15 : » - % % “ » . subgrade where a base course does
200 50 - 20 2 40 £l ° nOt eXISt'
w0 100 20 u ° 0 E 0 A .
P - " " ” " " " = Exception: The vapor retarder is not
required for the following:
e i w = - “ i ® — 1. Garages, utility buildings and other
20 205 130 0 2 0 » 2" unheated accessory structures.
— — 2. For unheated storage rooms
o = il z =z z z having an area of less than 70 square
032 - 205 6 ) 55 S 2 feet and carports.
- Combination subfloor — 3. Driveways, walks, patios and other
Underleyment, € plugged. singe flox ool . flatwork not fikely to be enclosed and
t6oc 100 M u u s “ 1 heated at a later date.

. — 4. Where approved by the building
woe = ® 2 ? “ » 2" official, based on local site conditions.
Ao 240 100 438 » % % u
Roc - 15 s P 5 © 2
Woc - ©,2024|Shums Codd Assodiates, Tnc. ¢, P a 183 © 2024 Shums Coda Associates, Inc. 184

183 184
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'R507.1
' Decks

= Wood-framed decks shall
be in accordance with
this section. Decks shall
be designed for the live
load required in Section
R301.5 or the ground
snow load indicated in
Table R301.2, whichever
is greater.

= For decks using materials
and conditions not
prescribed in this section,
refer to Section R301.

© 2024 Shums Coda Associates, Inc. 185
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R601.2 Stud Size, Height and
' Requirements ' Spacing - R602.3.1

= The size, height and spacing of studs shall be in
accordance with Table R602.3.(5).

= Exceptions!

= Wall construction
shall be capable of
accommaodating all
loads imposed in
accordance with
Section R301 and of
transmitting the
resulting loads to
the supporting
structural elements.

TABLE R602.3(5)
SIZE, HEIGHT AND SPACING OF WOOD $TUDS'

BEARING WALLS NONBEARING WALLS
Maximum spacing | Maximum spacing i
stup size | oralY | when supportinga | when ing on
(linches) unsupported | roof.cailing assembly | floor,
stud height” | ©f a habitable atiic | ceiling
(feat) assembly, only

Moaximum spacing| Laterally

ting two
',’ . | when supporting | unsupparted | Maximum

imy
o8 | one floor height® | stud height® | {Pehed
(inches) (feet])

— — — = - 10 16
10 24° < — 24 " 2
0 2 4 16 2 i 24
10 2 4 - 24 16 24
10 2 7] 16 2 20 2

© 2024 Shums Coda Associates, Inc. 187 © 2024 Shums Coda Associates, Inc. 188
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Interior Walls
' R602.4 & R602.5

m Load bearing walls
same as exterior
walls

= Nonbearing
— 2X3 24"

— 2X4 16" OC flat when
not part of braced
wall lines

— Single top plate

© 2024 Shums Coda Associates, Inc. 189
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| Header/Girder Spans
' Table 602.7(1)

| TABLE R602.7(1)
GIRDER SP|  B* AND HEADER SPANS® FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir4 b, hem-ir, Southern pine and spruce-pine-fir* and required number of jack studs)

2021 IRC Residential Plan Review

Headers
R602.7

m For header spans, see Tables R602.7(1-3)

© 2024 Shums Coda Associates, Inc. 190
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GROUND SNOW LOAD (psf)"
GIRDERS AND 30 I 50 | n
HEADERS SIZE Building width- (feet)
12 24 36 12 24 | 3 | 12 | 24 | 3
Span'| NJ* [Span’| NJ* [Span'| NJ* |Span’] NJ* [Span - T = T = T - T
1-2x6 40 1 31 2 27 2 35 1 28 1 T
oo ue e 1o b L) Bxterior girder/header for
1210 | 60 3 11 3 30 76 Opening
1212 | 70| 2 | 55| 2 |47 ] & | &1 | 2 |+ R e
22x4 |40 | 1 31 1|27 1 3-5 1 2.7 Supportlng roof/celhng
22x6 |60 1 |47 | 1 |30] 1 |51 | 1 |50
s
o o o o s = =] 30psfsnow load, 36
Roof and ceiliny o [ Jew] 2 se 2 s 2 [0 11 .
weorm [ 22x02 [107] 2 |80 | 2 e 2 Joo] 2 Jen bU1ld1ng Wldth
Q 308 |95 | | |93 1 |61 | 1 [ 81| 1 |63 1 [s3] 2 [72] 1 [56] 2 [+8] 2
s 12510 [ 13| 1 |87 1 Jaal 2 Jo7 | 1 |74] 2 |[62] 2 |se] 1 |67] 2 |56
3-2x12 86 2 11-3 2 88 2 74 2 10-0 2 19
2x8 1on] 1 [s4 ] v J70] 1 Joa| 0 [z 0 [eo] 1 [s3] 1 Jea| 1 [52
210 [0 v Jon| 1 [ sa| 1 Jua| 1 |ss| 1 |72 2 |sao| 1 |7 2 |64 | 2
4212 [153] 1 | 18] 1 |oa0] 2 30| 1 |100] 2 | 83| 2 J3| 1 s 2 |36 2
© 2024 Shums Coda Associates, Inc. 191

5 Nonbearing Walls
'R602.7.4

m Load bearing headers
not required

— single flat 2X4 up to 8
feet in width

— less than 24 inches
vertical distance from
header to plate

— cripples/blocking not
required

ims Coda Associates, Inc. 192
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' headers

' R602.7.5 Supports for

= The minimum number of heigh sl
full-height studs at each i
end of a header shall be in
accordance with Table

© 2024 Shums Coda Associates, Inc.

TABLE R602.7.5
. Headerhs shgll bthUPPO"tEd ATEAGH END OF HEADERS I EXTERIOR WALLS"
%nosg ?acﬁnstuvéls 0|€J rv]v?tgr yonspes Ao avosur chrecon
B HEADER SPAN "< 140 mph, Exposure B
approved framing anchors (tost e [£115 TN Eosre 8
in accordance with Table z - = :
R602.7(1) or R602.7(2). 6 > i
= The full-height stud 0 : :
adjacent to each end of the 12
header shall be end nailed “
to each end of the header 18
with four-16d nails. o SE oot =304 o, T 7 s o

minimum number of full-height studs at cach end of a
in accordance with requirements for wind speed < 140

R602.7.5. . Bxpocera 8

193

® Where a buildin

' R602.10
“ Wall bracing

= Buildings shall be braced

in accordance with this
section or, when
applicable, Section
R602.12.

| I '
[
ilf Y

g, or
portion thereof, does not
comply with one or more
of the bracing
requirements in this
section, those portions
shall be designed and
constructed in accordance
with Section R301.1.

© 2024 Shums Coda Associates, Inc. 194
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'R602.10.1
' Braced wall lines

BLA
SPACING
| —g
i BWLAD
Jp—d
8 |

«E__‘ hA

Y] aLc

TYPICAL BRACED WALL PLAN

‘ © 2024 Shums Coda Associates, Inc.

m For the purpose of
L - determining the
' amount and location
of bracing required in
each story level of a
building, braced wall
lines shall be
designated as
straight lines in the
building plan placed
in accordance with
this section.

195

TABLE R602.10.1.3
BRACED WALL LINE SPACING
BRACED WALL LINE SPACING CRITERIA
APPLICATION CONDITION BUILDING TYPE i ] . Spaci
Spacing to pacing
Ultimate design
Detached
Wind bracing | wind speed 100 mph Gamboisa 60 feet None
to < 140 mph
SDCA-C Detached Use wind bracing
SDCA-B Townhouse Usewindbracing |
Up to 50 feet when length of required bracing per
sSDCC Townhouse 35 feet Table 3] is adjusted in accordance with
Seismic bracing Detached Up to 35 feet to allow for a single room not to exceed
sbe DU D‘ Uz townhouses, one- 25 feet 900 squars feet. Spacing of all other braced wall lines
and two-story only shall not exceed 25 feet

Upto et n length of required bracing per

sbc Dn D‘ D Detached 25 feet Table | 10 3(3] is adjusted in accordance with

2 townhouse
Table )
© 2024 Shums Coda Associates, Inc. 196
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Locations of braced wall
' panels - R602.10.2.2

» | A braced wall panel shall begin within 10 feet from each end
of a braced wall line

= | The distance between adjacent edges of braced wall Panels
along a braced wall line shall be not greater than 20

Ef

eet

E
i

HHH B

)

197

- R602.10.2.3 Minimum number
' of braced wall panels

16’
= Minimum bracing panel numbers:

m If wall line is 16’ long or less:
— Two panels of any length
— One panel of 48” or more.

© 2024 Shums Coda Associates, Inc.
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R602.10.2.3 Minimum number
' of braced wall panels

CHEEHED

>16’

N
v

m A braced wall line having a distance greater than

16 feet shall have a minimum of two braced wall
panels.

© 2024 Shums Coda Associates, Inc. 199

' R602.10.3 Required
“length of bracing

= Only braced wall panels parallel to
the braced wall line shall contribute
toward the required length of
bracing of that braced wall line.

= Braced wall panels along an angled
wall meeting the minimum length
requirements of Tables R602.10.5
and R602.10.5.2 shall be permitted
to contribute its projected length
toward the minimum required
length of bracing for the braced wall
ling as shown in Figure R602.10.1.4.

= Any braced wall panel on an angled
wall at the end of a braced wall line
shall contribute its projected length
for| only one of the braced wall lines
at the projected corner.

© 2024 Shums Coda Associates, Inc.
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; Wall bracing methods

2021 IRC Residential Plan Review

TABLE R602.10.4—continued
BRACING METHODS

METHODS, MATERIAL

MINIMUM THICKNESS

CONNECTION CRITERIA®

FIGURE
Fasteners

Spacing

4 PFH
-:5' Portal frame with See Section R602.10.6.2 See Section R602.10.6.2
2 hold-downs
)
= Provides 3 letter
g |p . P jon R602.10.6.3 See Section R602.10.6.3
. . = | Portal frame at garage
designation et
E
H H Exterior sheathing per 5. -
m Description of
Continuously sheathed | - —
. e Mol sl icrior sheathing per T
Constructlon N i i Table R6O23(1) or Reo2.32 [ Varies by fastener
= CS-GH°
= | Continuously sheathed
H @ | wood structural panct See Method CS-WSP See Method CS-WSP
S = Figure
3 openings
. f CS-PF
] Insta | Iat|0n £ | Continuously sheathed e | See Section R602.10.6.4 See Section R602.10.6.4
2 portal frame
= e t . 17, Tong X 0.12 <
Crl erla CS-SFB A (for '7,” thick sheathing)
. = . T Continuously sheathed | maximum 16" 17, long x 0.12" dia. 3
structural fiberboard stud spacing for #/,," thick sheathing)
- - - galvanized roofing nails

© 2024 Shums Coda Associates, Inc. 202
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: : TABLE R602 10.302)
: X WIND ADJUSTMENT FACTORS TO THE REGUIRED LENGTH OF WALL BRACNG
: : WG THENT
: o= Facron
: r a c e a e n t : oty [spusTueT paszo on| sTomvaureoRTG conomon Ity g rom,
Tabia P2 18301} by
L] L] i factr]
| T T
| e ‘
TABLE R602.10.3(1) D 150
BRACING BASED ON WIND SPEED F T
“EXPOSURE CATEGORY B i it Tty (
S 3FOUTIMEAN RODF HEGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL i B
— + 10.F00T WALL HEIGHT PANELS REQUIRED ALONG WALL LINE* _ — T
*2 BRACED WALL LINES ”’l"": ":":‘ <
Utimate Design Braced Wall D
y Yol | Method | Method | Methods DWB, WSP, SFB, PBS, PCP, | Methads CS-WSP,
Wind Spesd Story Location Line Spacing’ | 7 jg+ GB | HPS, BV-WSP, ABW, PFH, SFB | C5.G,CSPF
(mph) (teet)
Rool goly
) 35 35 20 5
I 10 0 1
20 6.0 60 35 30
30 [ [ 5.0 45 § Reofemvessndge | oo Kbk
40 11.5 11.5 6.5 5.5 ]
50 140 | 140 80 7.0
N 60 16.5 165 95 80 Revol+ 2 flooms
10 6.5 6.5 35 30
20 1.5 1.5 6.5 5.5
30 65 | 165 935 5 Story beight -
(Sextion R3013) my ey
40 21.5 215 125 10.5
S0 265 | 265 155 13.0
60 35 | 315 150 155 Number of teaced wall 3
s ines e plaa Any story
10 NP 95 55 gribrie :
s
20 NP 17.0 100 85
Tavieaed 1o e cod o0 oF
30 NP 2435 140 120 i Additional 500 posied et braciod wall pach st i DWE, WSP. SFB
hokd-down device he fourdation o framing PBS. FCP. HFS
a0 NP 320 185 15.5 i
50 NP 39.5 25 19.0 6 Esterior gypeem booed Any sty Cnitied from s foce 140 Rt haty ]
m T T 3 =0 fiminh o cquivalend) brsced wall panchs bodiial cdid
Tioche e o panel
Any sioey b 07 an
© 2024 Shums Coda Associates, Inc. 203 v T Koy sty | Woamowtal Hiock s il ) g 204

203 204
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| Length

R602.10.3 — Braced Wall

2021 IRC Residential Plan Review

TABLE R602.10.3(3)

BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY

- SOIL cLASS D”
+ WALL HEIGHT = 10 FEET MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
L OORDEAD LAY i REQUIRED ALONG EACH BRACED WALL LINE®
- BRACED WALL LINE SPACING 5 25 FEET
Methods
) Braced Wall Methods
S w9 | Story Location | Line Longth | jyeingq L1g¢| Method GB Pospcp | Method | (s e,
(oo HPS, C5.SFB® o6
0 75 25 25 5 I
2 50 50 50 32 27
2 75 75 75 48 41
ﬁ 40 100 100 100 64 54
50 125 125 125 80 68
10 NP 45 45 30 26
. 2 NP 90 90 60 51
% NP 15 135 90 77
Sonnhotess oy} ﬁ W NP 180 80 120 102
50 e 25 25 150 128
10 NP 50 50 45 38
2 NP 120 120 90 77
30 NP 180 180 135 1ns
40 NP 240 20 18.0 153
50 NP 300 300 25 191
© 2024 Shums Coda Associates, Inc.
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' R602.10.3 — Braced Wall
B Length

TABLE R602.10.3(4)
SEISMIC ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING
ADJUSTMENT
ITEM ADJUSTMENT FactoR™* APPLICABLE
Multiply length
NUMBER BASED ON: SIo8Y CONITION R ey METHODS
R02.10.3(2) by this
factor]
i 8 g 10
Walls with stone or
masonry veneer, 18
[ townhouses in e All methods
socc®®
508 '5
Walls with stone or
masonry veneer,
detached one- and i
7 two-family dwellings Any story See Table R602 106 § BV-wsP
insoco -0
02
DWB, WSP,
Omitted from SFB, PBS, PCP
8 waiar %Yf‘““:\"f‘,:s Any story inside faca of braced 15 HPS,
il e wall panels CS-WSP, CS-G,
CS-5FB

205
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'R702.4.2
" Backer boards

m Materials used as backers for wall tile in tub
and shower areas and wall panels in shower
areas shall be of materials listed in Table
R702.4.2, and installed in accordance with the
manufacturer’s recommendations.

TABLE R702.4.2

BACKER BOARD MATERIALS
MATERIAL STANDARD
Glass mat gypsum backing panel ASTM C1178
Fiber-reinforced gypsum panels ASTM CI278
ASTM C1288 or

Nonasbestos fiber-cement backer board 1SO 8336, Category C

N bestos fiber mat-reinf 1
cementitious backer units

ASTM C1325

© 2024 Shums Coda Associates, Inc. 208
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R702.7
' Vapor retarders

m Vapor retarder materials shall
be classified in accordance
with Table R702.7(1).

= A vapor retarder shall be

rovided on the interior side o
rame walls of the class
indicated in Table R702.7(2),
including compliance with
Table R702_.7§R or R702.7(4)
where applicable

= An approved design using
accepted engineering practice 5
for hygrothermal analysis shal
be permitted as an alternative

» The climate zone shall be
determined in accordance with
Section N1101.7.

© 2024 Shums Coda Associates, Inc. 209

' R702.7
Vapor retarders

m Exceptions: e

= 1. Basement walls.

m 2. Below-grade portion of
any wall.

= 3. Construction where
accumulation, _
condensation or freezing
of moisture will not
damage the materials.

= 4. A vapor retarder shall
not be required in
glimate Zones 1, 2 and

© 2024 Shums Coda Associates, Inc. 210

TABLE R702.7(1)
VAPOR S AND CLASSES
- CLASS ACCEPTABLE MATERIALS
1 Sheet polyethylene. nonperforated aluminum foil or other approved materials with a perm rating less than or equal to 0.1
n Kraft-faced fiberglass batts, vapor retarder paint or other approved materials applied in accordance with the manufacturer's
installation instructions for a perm rating greater than 0.1 and less than or equal 1o 1.0.
- Latex paint, enamel paint or other approved materials applied in accordance with the manufacturer's installation instructions
for  perm rating greater than 1.0 and less than or equal 10 10.0.
TABLE R702.7(2)
VAPOR RETARDER OPTIONS
VAPOR RETARDER CLASS
CLIMATE ZONE
CLASS 1" CLASS I CLASS Il
L2 Not Perminied Not Permitted Permitted
3, 4 (except Marine 4) Not Permitied Permitted Permitted
Marine d,5,6,7. 8 Permitted” Permitted See Table R702.7(3)

5. Class Land 11 vapor retarders with vapor permeance greatcr than | perm when measurcd by ASTM E96 water method (Procedure B) shall be allowed on the
interior side of any - one
b Use of a Class Tint

: apor retarder on the
retarder is used in combination lastic insulatin; atinuoss insulation on the exterior side of frame
nsulation shall comply with Table R702.7(4) and the Class 11 vapor retarder shall have a vapor permeance greater than | perm when
196 water method (Procedure 1)

Vapor re frame walls with rior side shall require an approved design.

© 2024 Shums Coda Associates, Inc. 211
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R702.7.1 Spray foam plastic insulation
| for moisture control with Class II and III
vapor retarders
= For purgoses of compliance
with Tables R702.7(3) and
R702.7(4), spray foam with 1. The spray foam R-
a maximum permeance of Value is %qualﬁo or
1.5 perms at the installed great{gré an the
thickness applied to the ~ SPecified continuous
interior side of wood insulation R-value.
structural panels, = 2. The combined R-
fiberboard, insulating value of the spray foam
sheathing or gypsum shall and continuous
be deemed to meet the insulation is equal to or
continuous insulation greater than the
moisture control specified continuous
requirement in accordance insulation R-value.
with one of the following
conditions:
© 2024 Shums Coda Associates, Inc. 212
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TABLE R702.7(3)
CLASS Il VAPOR RETARDERS

[ CLIMATE ZONE

CLASS Il VAPOR RETARDERS PERMITTED FOR:*

Vented cladding over wood structural pancls.

Vented cladding over fiberboard,

Marine 4 Vented cladding over gypsum

Continuous insulation with R-value > 2.5 over 2 x 4 wall

Continuous insulation with K-value > 3.75 over 2 x 6 wall

Vented cladding over wood structural panels.

Venicd cladding over liberboand

s Ventod cladding over gypsum.

Continuous insulation with R-value > $ over 23 4 wall

Continuous insulation with R-value = 7.5 over 2% 6 wall

Venicd cladding over fiberboard.

Vented cladding over gypsum

Continuous insulation with R-value > 7.5 over 2 4 wall

Continuous insulation with K-value > 11,25 over 2 x 6 wall

Continuous insulation with K-value > 10 over 2 x 4 wall

Continuous insulation with B-value > 15 over 2 x 6 wall

I Continuous insulation with R-value > 12.5 over 2 x 4 wall

Continuous insulation with R-value > 20 over 2 x 6 wall.

o). polypropylene. or horizontal aluminue

y ol to ins

ic n order to permit the u
contribute to but do ot supersed e thermal envelope requirements of Chapter 11

ding. brick vencer with a clear airspace as specified in Table RT03.5.4(1), and

Class 1 vapor retanders. The insulation materi-

© 2024 Shums Coda Associates, Inc. 213

TABLE R702.7(4)
CONTINUOUS INSULATION WITH CLASS Il VAPOR RETARDER

CLIMATE ZONE CLASS Il VAPOR RETARDERS PERMITTED FOR:*
3 ‘Continuous insulation with R-value =
Continuous insulation with K- over 2 x4 wall
4.5ad 6 =
Continuous insulation with R-value = 5 over 2 x 6 wall
L Continuous insulation with B-value = 5 over 2 x 4 wall.
) Continuous insulation with R-value > 7.5 over 2 x 6 wall
" ‘Continuous insulation with R-value = 7.5 over 2 x 3 wall

Continuous insulation with R-value > 10 over 2 x 6 wall

a. “The requircments in this table apply only to insulation used to control moisturs in order (o permit the wse of Class Il vapor retarders. The insulation materi
als used 10 natisfy this option also coniribute (o but do not superscde the thermal emvelope roquircments of Chapicr 11

© 2024 Shums Coda Associates, Inc.

214

213

214

' Water-resistive barrier

= Not fewer than one layer of water- n
resistive barrier shall be applied over
studs or sheathing of all exterior -
walls with flashing as indicated in
Section R703.4, in such a manner as -
to provide a continuous water-
resistive barrier behind the exterior -

wall veneer.
m  The water-resistive barrier material
shall be continuous to the top of
walls and terminated at penetrations n
and building appendages in a
manner to meet the requirements of
the exterior wall envelope as
described in Section R703.1.
= Water-resistive barrier materials shall
comply with one of the following:

1. No. 15 felt complying with ASTM
D226, Type 1.

2. ASTM E2568, Type 1 or 2.

3. ASTM E331 in accordance with
Section R703.1.1.

4. Other approved materials in
accordance with the manufacturer’s
installation instructions.

No.15 asphalt felt and water-resistive
barriers complying with ASTM E2556
shall be applied horizontally, with the
upper layer lapped over the lower
layer not less than 2 inches, and
where joints occur, shall be lapped
not less than 6 inches

© 2024 Shums Coda Associates, Inc. 215
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R703.4.1 Flashing installation at exterior

' window and door openings

= Flashing at exterior window
and door oEenings shall
extend to the surface of the
exterior wall finish or to a
water-resistive barrier
complying with Section
703.2 for subsequent
drainage.

= Air sealing shall be installed
around all window and door
openings on the interior
side of the rough opening

gap.

© 2024 Shums Coda Associates, Inc.

216

216

54



2021 IRC Residential Plan Review

I window and door openings

R703.4.1 Flashing installation at exterior

m Mechanically

attached flexible
flashings shall
%gwply with AAMA

m Flashing at exterior
window and door
openings shall be
installed in
accordance with one
or more of the
following:

© 2024 Shums Coda Associates, Inc. 217

R703.4.1 Flashing installation at exterior
| window and door openings

= 1. The fenestration = Pan flashing shall be sealed

manufacturer’s installation
and flashing instructions, or
for applications not
addressed in the
fenestration manufacturer’s
instructions, in accordance
with the flashing
manufacturer’s instructions.

Where flashing instructions
or details are not %rovided,
pan flashing shall be
Installed at the sill of
exterior window and door
openings.

© 2024 Shums Coda Associates, Inc. 218

or sloped in such a manner
as to direct water to the
surface of the exterior wall
finish or to the water-
resistive barrier for
subsequent drainage.

= Openings using pan flashing
shall incorporate flashing or
protection at the head and
sides.

217
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R703.4.1 Flashing installation at exterior
window and door openings

m 2. In accordance
with the flashing
design or method
of a registered
design professional.

m 3. In accordance
with other
approved methods

© 2024 Shums Coda Associates, Inc. 219
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ROOF-CEILING
CONSTRUCTION
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Roof Drainage
R801.3

In areas where expansive or
collapsible soils are known
to exist, all dwellings shall
have a controlled method of
water disposal from roofs
that will collect and
discharge all roof drainage to
the ground surface at least 5
feet from foundation walls or
to an approved drainage
system.

¢ \vigiado Code Consulting, LLC 221
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' R802.2
- Design and construction

= The roof and ceiling TR o
assembly shall provide
continuous ties across the
structure to prevent roof
thrust from being applied to
the supporting walls.

m  The assembly shall be
designed and constructed in
accordance with the
provisions of this chapter
and Figures R606.11 12,
R606.11(2) and R606.11(3)
?II;D ig accordance with AWC

© 2024 Shums Coda Associates, Inc. 222

R802.3
' Ridge

222

= Aridge board used to connect
opposing rafters shall be not
less than 1 inch nominal
thickness and not less in depth
than the cut end of the rafter.

= Where ceiling joist or rafter
ties do not provide continuous
ties across the structure as
required by Section R802.5.2,
the ridge shall be supported by
a wall or ridge beam designed
in accordance with accepted
engineering practice and
supfaorted on each end by a
wall or column.

© 2024 Shums Coda Associates, Inc. 223
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Rafter Spans
Table R802.4.1 (1-8)

TABLE H!O!.‘.aﬁ—cumlmnd
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Roof live load = 20 psf, ceiling not attached to rafters, L/A = 180)

DEAD LOAD = 10 2" 1 DEAD LOAD = 20 ps!
RAFTER 3 * %6 | 2x10 T Zx12 | 2x4 | 2x8 | 2x8 [ zx10 [ 2x12
sp:ﬁc:r SPECIES AND GRADE e relter S

(feet (feet- | (fomt- | teet- | (feet- | (teet- | (feet- | (eet- | (feet-
inches) | inches) | inches) | in[ [s) | inches) | inches) | inches) | inches) | inches) | inches)

Douglas fir-larch 85 | 9-1 T&d | 1810 Noteb [ 91 133 | 1610 | 207 | 2310

# | 87 126 | 1510 26 75 1010 | 139 169 | 196

w2 82 | v | osa 214 70 104 | 130 | 150 | ise

Douglas fir-lach ~ #3 | 62 9-1 116 16-3 5-4 7-10 | 100 | 122 14-1
Hemfir ss | 87 136 | 17-10 Noteb | 87 12210 | 163 | 1910 | 230
Hem-fir # | 85 124 158 22 74 109 | 137 16-7 193
Hem-fir 02| 7n 1-7 148 209 [ 610 | 100 | 128 156 | 17-11

b |EEE | e | s | us a1 [ 53 [ 78 | oo [0 | 130
Southern pine S| 81 1d-1 18-6 Noteh | 8-11 13-10 176 | 20-10 | 24-8
Southem pine #1 87 129 16:2 226 7-5 -1 140 16-5 19-6
Southern pine w2 74 10 | 1310 | 166 | 196 64 96 12-1 124 | 1610
Southemn pine | 58 84 106 | 129 | 151 | 411 73 91 1o | 131
Spruce-pine-fir S| 85 133 175 | 218 | 252 84 122 | 154 | 89 | 219
Spruce-pine-fir # | 80 19 | 1410 | 182 | 210 | 611 102 | 1210 | 158 183
Spruce-pine-fir #2| s0 19 | 1410 | 182 | 210 | 611 102 | 12210 | 158 183

Spruce-pine-fir #| 61 810 024 stlunidichdd AbSobibtds, The! 78 9.9 | 1110 | 139 34

224
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Rafter Spans

Table R802.4.1 (1-8)

» Footnote a

multiplied by

TABLE R802.4.1(9)

= The tabulated rafter spans assume that ceiling joists are located at
he bottom of the attic space or that some other method of resisting
he outward push of the rafters on the bearing walls, such as rafter
ies, is provided at that location. Where ceiling joists or rafter ties
re located hl%] er in the attic space, the rafter spans shall

the adjustment factors in Table R802.4.1(9).

RAFTER SPAN ADJUSTMENT FACTOR

oMy RAFTER s::: :)u;usmsm
13 0.67
14 0.76
1/5 0.83
1/6 0.90
1/7.5 or less 1.00

cally above the top of the rafter support walls

a. M, = Height of ceiling joists of rafter ties measured vertically above the
top of the rafter support walls: I/, = Height of roof ndge measured verti-

© 2024 Shums Coda Associates, Inc. 225

R802.4.2
Framing details

m Rafters shall be framed opposite
from each other to a ridge board,
shall not be offset more than 172
inches from each other and shall
be connected with a collar tie or
ridge strap in accordance with
Section R802.4.6 or directly
opposite from each other to a
gusset plate in accordance with
Table R602.3(1).

m Rafters shall be nailed to the top
wall plates in accordance with '.J’ s
Table R602.3(1) unless the roof ’
assembly is required to compI?l
with the uplift requirements of
Section R802.11.

225
R802.5
Ceiling joists
» Ceiling joists shall be
I J— continuous across the
structure or securely joined
where they meet over interior
R partitions in accordance with
CEILING JOIST Table R802.5.2.
m Ceiling joists shall be sized
based on the gonst spans in
Tables R802 1(1) and
R802.5.1(2).
= For other rades and species
and for other loadin
conditions, refer to the AWC
STIR.
© 2024 Shums Coda Associates, Inc. 227
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BLE R802.5.1(1)—contin
CEILING .IDISY SPANS FOR COMMON LuMBEn SPECIES
attics without storage, live load = 10 psf, L/ = 240)
gﬂ) =5 pst
sERemeiny | e o cuoe — T L —
{icet - Inches) [feet - Inches) {feet - inches) (feet - Inches)
Douglas fic-larch ss 11-3 178 233 Note a
Douglas fir-larch #l 10-10 17-0 22.5 Note 2
Douglas fir-larch #2 107 16-8 21-4 260
Douglas fir-larch #3 89 12-10 16-3 19-10
Hem-fir 55 107 16-8 21-11 Nolea
Hem-fir #1 104 16-4 21-6 Note 4
Hem-fir # 9.11 20-6 253
|::>I9-1 | — 87 26 15-10 195
Southern -pine ss 10 17-4 22-10 Note a
Southern pine #| 10-7 168 22:0 Note a
Southern pine # 102 15:7 19-8 235
Southern pine #3 80 19 14-10 180
Spruce-pine-fir s 10-4 164 21-6 Note a
Spruce-pinc-fir #l 10-2 15-11 21.0 258
Spruce-pine-fir ) 102 15-11 21-0 258
Spruce-pine-fir #3 © p024 Shunts Coda Associates;  Inc. 15-10 19-5 2
228
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R802 5.2 Ceiling joist and sxremcou e AR, omecrons:
ROUND SNOW LOAD (psf)
' rafter connections I e e
(inches) 12 | 26 | 3 | 1z | 2& [ 3 12| 24 | 3 | 12 | 24 | 3%
| | Required number of 16d fommof nails per heel joint splices *** =" ]
12 5 8 3 6 9 5 9 13 6 12 17
» Where ceiling Jb oists run parallel to rafters and are - I E A N A N | N SN AN A I B S
located in the bottom third of the rafter height, they S T ENC L T NN | MEE B S ST S -
shall be installed in accordance with Figure R802.4.5 53 EE S N | A S G ST S S
and faste(nejd to rafters in accordance with Table . I S T T R N | I T I BER L
R802.5.2(1 - 92 A [ 1 7 1 6 1 16 7 1 21
™ .. . 2 8 5 E 3 7 3 [ C 7 2
m Where the ceiling joists are installed above the bottom = — == T T
third of the rafter height, the ridge shall be designed as . 16 EI N NI AN I NN A G2 TN I A A
a beam in accordance with Section R802.3. - e e e
m Where ceiling joists do not run parallel to rafters, rafters
shall be tied across the structure with a rafter tie in
accordance with Section R802.5.2.2, or the ridge shall
be des3|gned as a beam in accordance with Section
© 2024 Shums Coda Associates, Inc. 229 © 2024 Shums Coda Associates, Inc. 230

229 230

Table 802.5.2 Wood Truss Design Drawings
Footnote f R802.10.1

= Tabulated heel joint connection requirements assume that

= Slope, depth, span, spacing = Lumber size, species and
g(tatllllcng p];)clzts or rafter ties are located at the bottom of the = Location of joints grade fqr each member
= Where ceiling joists or rafter ties are located higher in the = Required bearing widths = Connection requirements
attic, heel joint connection requirements shall be increased by % Design loads = Calculated deflection ratio
the adjustment factors in Table 802.5.2(2). = Adjustments to lumber & and/or maximum description
joint connectors design for I!ve & tOt?I load .
HEEL JONT GOMMEGTION ADIPSTMENT FAGTORS values for conditions of use = Maximum axial compression
o Tt FACIOR » Each reaction force and forces in the truss members
£ direction = Required permanent truss

i = Joint connector type and member bracing location
description and dimensioned

location of each connector
Designed to ANSI/TPI 1

© 2024 Shums Coda Associates, Inc. 231 © 2024 Shums Coda Associates, Inc. 232
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R802.11
 Uplift resistance

m Roof assemblies
shall have uplift
resistance in
accordance with
Sections
R802.11.1.1 and
R802.11.1.2.

233 © 2024 Shums Coda Associates, Inc. 234

233 234

: TABLE R802.11
: R80 2 1 1 RAFTER OR TRUSS UPLIFT CONNECTION FORCES FROM WIND (ASD) (POUNDS PER CONNECTION)™ ™ & & 9"
[ ]
- EXPOSURE B
| - - RAFTER ROOF A~ Ultimate Design Wind Speed Vu ?(mph)
PITT resistance o @
SPACING. | (feey R Roof Pitch Roof Pitch Rool Pitch Roof Pitch
I E— <512 | 2512 | <512 | 2512 | <502 | 2512 | <512 | 2512 | <512 | 2512 | —
. 12 48 43 59 53 70 54 5 86 122 11
= Exceptions: Rafters or trusses shall 18 59 52 74 66 89 1 122 112 157 14
e permitted t ched to their 2 71 62 89 79 108 98 149 137 192 17
be p 1 d to be atta t ec! o thei Po— 28 79 69 9 88 121 109 167 153 16 201
supporting wall assemblies in 3 3 75 1 a7 134 1 185 | 170 m 72
accordance with Table R602.3(1) 3 94 82 1 106 145 13 203 186 54 44
P P . 4 106 92 1 120 166 14 230 211 300 78
where either of the following occur: y e = T Ex T = = . . o
64 57 T 70 53 85 1 [iH 162 150
- i 8 69 9 88 118 108 0 149 209 194
1. Where the uplift force per rafter or 3 A T T3 o = 3 e s e
truss does not exceed 200 pounds as 2% 05 7 5 7 B 15 203 | 287 | 266 |
determined by Table R802.11. R T T T BT I 7 160 26 | 319 | 285 |
— 2. Where the basic wind speed does 125 | 109 | 16 M 176 i 361 | 326
not exceed 115 miles per hour, the 4 141 122 180 198 308 389 370
wind exposure category is B, the roof 4 Bl 136 1 20 = 221 45 = Lt o
jtch is 5 units vertical in 12 units = i “" ! = B L
pitcl . 118 104 148 3 162 244 224 314 292
horizontal or greater, the roof span is 24 142 124 178 158 216 19 298 21 384 356
32 feet or less, and rafters and P 28 168 138 198 76 242 218 334 306 432 400
trusses are spaced not more than 24 3 172 150 218 94 268 240 370 34 480 444
inches on center. 3 188 164 240 1 292 264 406 37 528 488
4 212 184 270 4 332 298 460 422 600 556
4 236 204 302 6 370 332 516 47. 672 §22
© 2024 Shums Coda Associates, Inc. 235 © 2024 Shums Coda Associates, Inc. 236
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'R802.11.1 — Truss Uplift

' Resistance

m Trusses shall be
attached to the
supporting wall
assemblies by
connections capable of
resisting uplift forces

— Per truss drawings
— Construction drawings
— Table 802.11

— Accepted engineering
practice

© 2024 Shums Coda Associates, Inc. 237

237

'R803.2.2
' Allowable spans

| = The maximum
allowable spans for
wood structural
= e T panel roof
S e e e sheathing shall not
e || = F==  exceed the values
e SSSEaEaE set forth in Table
R503.2.1.1(1), or
APA E30.

© 2024 Shums Coda Associates, Inc. 239

2021 IRC Residential Plan Review

' R802.11.1.2
- Rafter uplift resistance

= Individual rafters shall be
attached to supporting wall
assemblies by connections
capable of resisting uplift
forces as determined by
Table R802.11 or as
determined by accepted
engineering practice.

= Connections for beams used
in a roof system shall be
designed in accordance
with accepted engineering
practice.

© 2024 Shums Coda Associates, Inc. 238
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' R806.2
" Roof Ventilation

m 1:150 of the area

m 1:300 with Class I
or II vapor retarder
in warm side of
ceiling in Climate
Zones 6, 7, and 8.

= AND...

© 2024 Shums Coda Associates, Inc. 240
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R806.2
' Roof Ventilation

= 40-50% of ventilation at
upper portion of attic.
m Upper ventilation no more
than 3’ below the ridge
— More than 3’ if wall or roof
framing will not permit the
opening to be within the 3’
m Remainder at eave or
cornice.

© 2024 Shums Coda Associates, Inc. 241

'R806.5
'Conditioned attic assemblies

= Unvented conditioned
attic assemblies (spaces
between the ceiling
joists of top story and
the roof rafters) are
permitted under specific
conditions.

© 2024 Shums Coda Associates, Inc. 242
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- R806.5
| Conditioned attic assemblies

1.| Must be within the building
thermal envelope.

2.| No interior vapor barriers on
ceiling side

3.| Wood shingles/shakes — V4
inch air between sheathing
4.| Air-impermeable insulation
on underside of roof deck
gglimate Zones 5, 6, 7, and

1. Or vapor retarder coating
applied.

© 2024 Shums Coda Associates, Inc. 243
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- R806.5
- Conditioned attic assemblies

m Either Items 5.1,

5.2 or 5.3 shall st A on o
be met, e —
depending on the e

air permeability <

of the insulation :
directly under

the structural ECN
roof sheathing.

244
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 Attic Access
' R807

= Combustible ceiling or roof
construction

= 22"X30” opening
— hallway or readily accessible
location

— M1305.1.3 mechanical access

988 5hums Coda Associates, Inc. 245
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Roof Classification
R902

m Class A, B, C required
— less than 3’ to property
line
— designated by law

© 2024 Shums Coda Associates, Inc. 247
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ROOF ASSEMBLIES
CHAPTER 9

246

Roof Drainage
. R903.4

S

-~ 4 = Unless roofs are sloped

-‘ to drain over roof
edges, roof drains shall
be installed at each low
point of the roof.

© 2024 Shums Coda Associates, Inc. 248
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Roof Coverings
R905

= Asphalt Shingles
Clay & concrete tiles
Metal roof shingles
Mineral-surfaced roll roofing [®
Slate shingles

Wood shingles/shakes
Built-up roofs

Modified Bitumen
Single-ply roofing
Sprayed foam roofing
Liquid-applied coatings

© 2024 Shums Coda Associates, Inc. 249
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Factory-Built Fireplaces
R1004

2021 IRC Residential Plan Review

250

Must be listed & labeled
- uL127

Hearth extension per
listing

Unlisted decorative
shrouds not permitted

Unvented gas log not .
permitted unless fireplace
specifically tested to UL
127

Factory Built Chimneys
R1005

251

© 2024 Shums Coda Associates, Inc.

shall be listed and
labeled and shall be
installed and
terminated in
accordance with the
manufacturer’s
installation instructions.

n FiLctory-built chimneys

© 2024 Shums Cf
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R1006.1

Exterior Air Supply

m Exterior air required for
factory-built or masonry
fireplaces unless room
is mechanically
ventilated so indoor
pressure is neutral or
positive

— Factory built fireplaces
follow manufacturers
listing

— Masonry fireplaces may
use listed combustion air
ducts installed per listing

© 2024 Shums Coda Associates, Inc. 253
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prohibited.

Copyright Materials

This presentation is protected by US and International
Copyright laws. Reproduction, distribution, display and use of
the presentation without written permission of the speaker is

© Shums Coda Associates, 2023
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“Shums Coda Associates” is a Registered Provider with The
American Institute of Architects Continuing Education
Systems (AIA/CES). Credit(s) earned on completion of this
program will be reported to AIA/CES for AIA members. Certificates
of Completion for both AIA members and non-AlA members are
available upon request.

This program is registered with AIA/CES for continuing professional
education. As such, it does not include content that may be deemed
or construed to be an approval or endorsement by the AlA of any
material of construction or any method or manner of handling, using,
distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.
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Steve Thomas
Shums Coda Associates, Inc.

4610 S Ulster, Suite 150
Denver, CO 80237

INTERNATIONAL
CODE COUNCIL

Ph. 303-400-6564
Fax 303-693-0630

www.shumscoda.com
Steve.Thomas@shumscoda.com
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