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Class Summary

*Building Location
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Understanding soils
reports

* Foundation
Design/Inspections
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* Construction, projections, openings and penetrations of exterior walls of
dwellings and accessory buildings shall comply with Table R302.1(1);

* or dwellings equipped throughout with an automatic sprinkler system
installed in accordance with Section P2904 shall comply with Table
R302.1(2).

TABLE nmm‘
EXTERIOR WALL!
EXTERSGR WALL ELEMENT FINE-RESISTANCE RATING mm#}hﬂ
| howr—sested in scoordance with ASTM E119,
. Fire-resistance rated UL 265 or Section TO3 3 of the fatersutional 0 fect
Walle Butlding Code with expavare from both sides
it fae-rosistance rated [ =8 feet
Nawt albowed NA < 1 fest
Projections P revistance pated [ P60 ihe undenide o heavy timber, or fire- 32 feet to-< 5 foct
Nt fige-resastance raled 1 hoars = 5 fect
Not albowed NA < 1 fee
Openings in walls 5% manimum of wall area 0 howars ¥ feet
Unlamited O howrs 5 feet
Comply with Section RMI2.4 <3 feet
Penetrations. All
None requared 3 fec
© 2024 Shums Coda Associates 4
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Exterior Walls - R302.1(1)

* Exterior walls less than 5

1

1

feet from property line i
* One Hour Fire Resistance !

1

ey
1 s —nesied in acvrmbamee wiih ASTM E1 10
e UL, 363 on Sectaom 03,3 of the bty [
Walls ovilaing Conde Wih expir from both sides
Noa f Ohours Ty
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IRC Soils and Foundations

R302.1(1) — Projections

<2’

* Not Permitted
*2’' - less than 5’

* 1 hour on underside
*5'+

* No rating required

Not allowed NA

<2 oot

| hour on the underside., or heavy timber, or fire

ojections Fire-reistance rab
Projartiny Tie-edamacs pind retardant-treated wood*

= 2 fect 1o < 5 feet

Not fire-resiaance rued 1 hours.

25 feat

©2024 Shums Coda Associates

Table R302.1(1) Footnotes

a. The fire-resistance rating shall
be permitted to be reduced to 0
hours on the underside of the
eave overhang if fireblocking is
provided from the wall top plate
to the underside of the roof
sheathing.

b. The fire-resistance rating shall
be permitted to be reduced to 0
hours on the underside of the
rake overhang where gable vent
openings are not installed.

© 2024 Shums Coda Associates

Fireblock

© 2024 Shums Coda Associates

R302.1(1) - Openings

<3

* Not Permitted
*3-5’

* 25% of wall area maximum
*5’ and greater

* Unlimited
Mot ablowed NA <3 feat
Openngs i walls 25% maximum of wall arca 0 hours 3 fexl
Unlimited 0 howrs 5 feet

© 2024 Shums Coda Associates




IRC Soils and Foundations

R302.1(1) - Penetrations

* Any that are <3’ to be
protected per R302.4.

s | ] Comply with Section R302.4 | < 3 feet
Betrations Al
l None required l 3 feet
2024 Shums Coda Associates 9

Exterior Walls R302.1(2)
Sprinklered Buildings

TABLE nm.u:q
EXTERIOR WALLS—DWELLINGS FIRE SPRINKLERS

MINIMUR MENIMUM FIRE
EXTERIOR WALL ELEMENT FIRE-RESISTANCE RATING SEPARATION DISTANCE
1 hour—tested in accordance with ASTM EN9,
Firc-resistance rated UL 263 or Section T03.3 of the fntermational 0 feet
Walls Building Code with exposure from the outside
Not fire-resistance rated 0 hours 3 feat®
Not allowed NA <2 fect
1 honar on thy e, he: tamb I
Propection Fure-resistance rated .06 s uodend T L QLI 2 feat®
retardant-treated wood™
Not fire-resistance rated 0 hours 3 feet
Not allowed NA < 3 fext
(Openings in walls
Unlimited 0 hours 3 feat®
Comply with Section R302.4 < 3 fect
Penctrations Al
None required 3 feet*

2024 Shums Coda Associates
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Exterior Walls R302.1(2)
Sprinklered Buildings

* Footnote a.

* For residential subdivisions where
all dwellings are equipped
throughout with an automatic
sprinkler system installed in
accordance with Section P2904,
the fire separation distance for
nonrated exterior walls and rated

6 ft.

projections shall be permitted to
be reduced to O feet, and
unlimited unprotected openings
and penetrations shall be
permitted, where the adjoining
lot provides an open setback yard
that is 6 feet or more in width on
the opposite side of the property
line.

2024 Shums Coda Associates 11
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R302.1 Exterior Walls
Exceptions

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

2. Walls of dwellings and accessory
structures located on the same lot.

3. Detached tool sheds and storage
sheds, playhouses and similar structures
exempted from permits are not required
to provide wall protection based on
location on the lot. Projections beyond
the exterior wall shall not extend over
the lot line.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

R302.1 Exterior Walls FOUNDATIONS
Exceptions CHAPTER 4

4. Detached garages accessory
to a dwelling located within
2 feet of a lot line are
permitted to have roof eave
projections not exceeding 4
inches.

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

© 2024 Shums Coda Associates 13 ety 2024 shums Coda Associates 14
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Application
R401.1

* The provisions of this chapter shall control the design
and construction of the foundation and foundation
spaces for buildings.

In addition to the provisions of this chapter, the design
and construction of foundations in flood hazard areas as
established by Table R301.2(1) shall meet the provisions

of Section R322. * The provisions of this chapter shall be permitted to be used
* Wood foundations shall be designed and installed in for wood foundations only in the following situations:
accordance with AWC PWF. . . * In buildings that have no more than two floors and a
Application roof.
* Where interior basement and foundation walls are
R401.1 constructed at intervals not exceeding 50 feet.
Exceptions

* Wood foundations in Seismic Design Category DO, D1 or D2
shall be designed in accordance with accepted engineering
practice.

£ 2024 Shums Coda Associates 15 ety © 2024 Shums Coda Associates. 16
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Requirements
R401.2

* Foundation
construction shall be
capable of
accommodating all
loads according to
Section R301 and of
transmitting the
resulting loads to the
supporting soil.

17

Requirements
R401.2

* Fill soils that
support footings
and foundations
shall be designed,
installed and tested
in accordance with
accepted
engineering
practice.

Drainage
R401.3

* Drain away from foundation

* Grade shall fall 6” within first
10’

Exception:

* Where lot lines, walls, slopes
or other physical barriers
prohibit 6 inches of fall within
10 feet, drains or swales shall
be constructed to ensure
drainage away from the
structure.

* Impervious surfaces within 10
feet of the building foundation
shall be sloped a minimum of 2
%.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

19
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Soils Tests
R401.4

* Building Official shall
determine need

Where quantifiable data
created by accepted soil
science methodologies
indicate expansive soils,
compressible soils, shifting
soils or other questionable
soil characteristics are likely
to be present, the building
official shall determine
whether to require a soil
test to determine the soil’s
characteristics at a particular
location.

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

What is an approved
method?

© 2024 Shums Coda Associates




IRC Soils and Foundations

Geotechnical Investigations
IBC Section 1803.1

* Must be conducted in
conformance with Sections
1803.2 and reported in
accordance with Section
1803.6.

* Where required by the
building official or where
geotechnical investigations
involve in-situ testing,
laboratory testing or
engineering calculations,
such investigations shall be
conducted by a registered
design professional .

©2024 Shums Coda Associates 21

Investigations Required
1803.2

* Geotechnical investigations
shall be conducted in
accordance with Sections
1803.3 through 1803.5.

* Building official may waive
requirements where
satisfactory data from adjacent
areas demonstrate an
investigation is not necessary
for any of the conditions in
Sections 1803.5.1 through
1803.5.6 and Sections
1803.5.10 and 1803.5.11.

©2024 Shums Coda Associates
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Basis of Investigation
* Soil classification shall be based

1803.3 on observation and any necessary
tests of the materials disclosed by
borings, test pits or other
subsurface exploration made in
appropriate locations.

* Additional studies shall be made
as necessary to evaluate slope
stability, soil strength, position
and adequacy of load-bearing
soils, the effect of moisture
variation on soil-bearing capacity,
compressibility, liquefaction and
expansiveness.

2024 Shums Coda Associates 23
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Scope of investigation
1803.3.1

* The scope of the geotechnical
investigation including the
number and types of borings
or soundings, the equipment
used to drill or sample, the in-
situ testing equipment and the
laboratory testing program
shall be determined by a
registered design professional.

© 2024 Shums Coda Associates
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Qualified Representative
1803.4

* The investigation procedure
and apparatus shall be in
accordance with generally
accepted engineering practice.

~ * The registered design
professional shall have a fully
qualified representative on site
during all boring or sampling
operations.

© 2024 Shums Coda Associates 2
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. * Excavation near foundations
Investigated ) .
o * Compacted fill material
Conditions .
* Controlled low-strength material (CLSM)
1803.5
* Alternate setback and clearance
27
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IRC Soils and Foundations

Investigated Conditions
1803.5

* Classification
* ASTM D 2487

* Questionable soil

* Expansive soil

* Ground-Water table
* Deep foundations

* Rock strata

2024 Shums Coda Associates
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Investigated Conditions
1803.5
* Seismic Design C-F
* Slope instability
* Liquefaction
« Differential settlement
* Surface displacement
due to faulting or lateral
spreading
28




Investigated
Conditions
1803.5

¢ Seismic Design D-F

* Lateral pressures

* Potential for
liquefaction and soil
strength loss
Assessment of
potential
consequences of
liquefaction and soil
strength loss

Discussion of
mitigation measures

29

IRC Soils and Foundations

Reporting
1803.6

excavations.

© 2024 Shums Coda Associates

* A plot showing the location of test borings and/or
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Reporting
1803.6

A complete record of

[regerse O, BT, 581 A GAAAL 5 ALY, O | e Lt

: 7T ssoossasl
i

the soil boring and R i e s
penetration test logs - St
and soil samples. o ez
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Reporting
1803.6
A record of the soil
profile. -

© 2024 Shums Coda Associates
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Reporting

1803.6

Elevation of the e

water table, if
encountered. ey

nnz

2024 Shums Coda Associates

2 NN
H

B Vit

§ 1 1

T [ A

L bt L 1 1

Amm E- EOTAm<mrm
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Reporting
1803.6
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. Expected total and
differential settlement.
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Reporting
1803.6

. Recommendations for
foundation type and
design criteria, including
but not limited to:

. bearing capacity of natural

. provisions to mitigate the
effects of expansive soils;

. mitigation of the effects of
liguefaction, differential
settlement and varying soil
strength;

. and the effects of adjacent
loads.

© 2024 Shums Coda Associates

or compacted soil; s auoue
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Reporting
1803.6

* Deep
foundation

information in
accordance with

Section
1803.5.5.

© 2024 Shums Coda Associates 36
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Reporting
1803.6

*  Special design and
construction
provisions for
footings or
foundations founded
on expansive soils, as
necessary.

© 2024 Shums Coda Associates 37
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Reporting
1803.6
* Controlled low-strength material
properties (CLSM) and testing in
accordance with Section 1803.5.9.
© 2024 Shums Coda Associates 39
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IRC Soils and Foundations

Reporting
1803.6

*  Compacted fill material
properties and testing in
accordance with Section
1803.5.8.

© 2024 Shums Coda Associates

TABLE R405.1
PROPERTIES OF 50ILS CLASSIFIED ACCORDING TO THE UNIFIED SOIL CLASSIFICATION SYSTEM
UNIEIED SOIL VOLUME CHANGE
SOIL | CLASSIFICATION DV FROST HEAVE W INER
GROUP | SYSTEM SYMBOL SOIL DESCRIPTION CHARACTERISTICS' POTENTIAL EXPANSION”
Well-graded grvels sand mixtures,
ow el e, e Good Low Low
Fioorly graded gravels or gravel sand

% midures. IAtle of 5o fines et ko il
G =W Wqﬂ!dud;_n::‘nlym ittle or Good Low Low

sP ¥ IRl 4000 Srmaly senie. Wike Good Low Low

GM Siy gravels. gravel-sand-silt modues Good Maedium Low

M Sty sand, sand-sil midures Good el Low

GC Clayy gravels. gravel-sand clay miture{s Medium Madium Low

SC Clayey sands. sand-clay meture Meadsm Medum Lew

Inorganic silts and very fine sands. rack
Gioop i ML Bour, sdty or clayey fine sands or clayey Madium Hegh Low
5ill3 with sboht plasticty
Incegansc clays of low to medium plasticity. [
o rvelly claye, sandy clays, silty clays, lsan Madium Medum 1o Low
clays

CH Incuganic clays of hegh plasticty, fat clays Poor Medum High
Groug Il Inorganic sits. micaceous of tiatomaceous

i fine sandy or sty soils, elastic sits Pow High Hip

o qulmwmywrch‘ldm Poor Riodium Medum
Groap IV oH &gmemdmdu:::mrmmy Unsatist dedium High
. P Paat and cthes bighly organic soils ___ Unsatislactory Mednim High
g © 2024 Shums Coda Associates 40
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IRC Soils and Foundations

S0OIL AND FOUNDATION STUDY
raposed Residerce

R401.4.1
Geotechnical evaluation

* In lieu of a complete

PURPOSE . .
T et e oo 48 oo sy o o opend e 1 geotechnical evaluation, the
locate load-bearing values in Table
TABLE R401.4.1
Colorade. T v chery
i R40141 Sha” be assumed PRESUMPTIVE LOAD-BEARING VALUES OF
for planmrg, s devsiooment. foundaton vystema. and siste-on-grade Factual data gathered FOUNDATION MATERIALS”
uring the ekl #nd lsbormtory work | summarized on Figures 1 iheough &, ansched, Out
LOAD-BEARING
Opruone and recommendataons presentod i (Fvs repor are based on e Gale penersted durng CLASS OF MATERIAL PRESSURE
e fiekd explonation, (BBONONY TeASNG, AN OUF AXDANENCE WIEN BIMILF TyDe project. T Inounds ;:-?rl::o- foat)
|Setimentary ana fokesed rock 4000
[Sancty grovel and/or grevl (GVY and GP') 3.000
SUMMARY AND CONCLUSIONS B 207 e Sk s sl gt
1. The sutsusface a2 of 11 & fet of ailty 8o clayey :::}?qumﬂsw T 2,000
sand over becrock (Cisy, sandy, sity ciay, clayey st sal and =
jsandy siiciay (CL. ML MH snd CH) 1,500

ot dupthe of 141 Ko 10% feet. Ground water was 1ot encourdened within 343 feet below the
dating ground surface during this atudy

L The siructure may be Sounded cr Spread of pad-tys Kootings bearing bekw iToe Gepth upon
the ratursl urdststed sols of o propary plsced snd comgacied Tl

© 2024 Shums Coda Associates a <oy 2024 Shums Coda Associates a2

41 42

R401.4.2 Wood

Compressible or Foundations

shifting soil R402.1

* Instead of a complete * stainless steel fasteners
geotechnical evaluation, required below grade
where top or subsoils are » Stainless steel, silicone
compressible or shifting, bronze, copper, hot-dipped
they shall be removed to a galvanized fasteners
depth and width sufficient to required
ensure stable moisture » pressure treated lumber
content in each active zone and plywood
and shall not be used as fill * field treatment
or stabilized within each

. R * AF&PA Report No.7
active zone by chemical, ¢

dewatering or presaturation.

© 2024 Shums Coda Associates 2024 Shums Coda Associates 44
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Concrete
R402.2

¢ Concrete
* Based on Weathering Probability Map — Figure 301.2(1)
* Minimum compressive strength per table R402.2

©2024 Shums Coda Associates
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Concrete
R402.2

* The maximum weight of fly
ash, other pozzolans, silica
fume, slag or blended cements
that is included in concrete
mixtures for garage floor slabs
and for exterior porches,
carport slabs and steps that
will be exposed to deicing
chemicals shall not exceed the
percentages of the total
weight of cementitious
materials specified in Section
19.3.3.4 of ACI 318.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

Concrete
R402.2
TABLE R402.2
SPECIFIED COMF STRENGTH OF CONCRETE
MINIMUM SPECIFIED COMPRESSIVE STRENGTH® i'l"l
Ponntial”

TYPE OR LOCATION OF CONCRETE CONMSTRUCTION Negligithe Moderste Savere
mnlto-::!“b:':'m aned b concrete nol 2500 2500 25
mx;lrhm interior slaba oo grade, except 2,500 2608 2500
eyt e et e oty 2500 ao0* 2000
::;:;;;u‘:ﬂ'::h‘- and steps exposed 1o the weather 2500 10060 3s00**"

a.Strength at 28 days psi.
b.See Table R301.2(1) for weathering potential.

c. Concrete in these locations that may be subject to freezing and thawing during construction
shall be air-entrained concrete in accordance with Footnote d.

d.Concrete shall be air-entrained. Total air content (percent by volume of concrete) shall be not
less than 5 percent or more than 7 percent.

e.See Section R402.2 for maximum cementitious materials content.

f. For garage floors with a steel troweled finish, reduction of the total air content (percent by
volume of concrete) to not less than 3 percent is permitted if the specified compressive
strength of the concrete is increased to not less than 4,000 psi.

© 2024 Shums Coda Associates 46
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6% Air
11% Portland Cement

41% Gravel or Crushed Stone
(Coarse Aggregate)
26% Sand (Fine Aggregate)

__E——

* Materials used to produce concrete
Concrete and testing thereof shall comply
R402.2 with the applicable standards listed
in Chapter 3 of ACI 318 or ACI 332.

© 2024 Shums Coda Associates 48
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IRC Soils and Foundations

R402.2.1
Materials for concrete

* Materials for concrete shall
comply with the requirements
of Section R608.5.1.

© 2024 Shums Coda Associates

a9

Concrete,
materials for
concrete, and
forms — R608.5.1

* Materials used in
concrete, the
concrete itself and
forms shall conform
to requirements of
this section, PCA
100 or ACI 318.

© 2024 Shums Coda Associate:

50

49
Concrete mixing and delivery
R608.5.1..2
* Mixing and delivery of
concrete shall comply with
ASTM C 94 or ASTM C 685.
51

© 2024 Shums Coda Associates

Maximum aggregate size
608.5.1.3

* The nominal maximum size of
coarse aggregate shall not exceed
one-fifth the narrowest distance
between sides of forms, or three-
fourths the clear spacing between
reinforcing bars or between a bar
and the side of the form.

* Exception: When approved ,
these limitations shall not
apply where removable forms
are used and workability and
methods of consolidation
permit concrete to be placed
without honeycombs or voids.

© 2024 Shums Coda Associates
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Proportioning and slump of concrete
R608.5.1.4

* Proportions of materials for
concrete shall be established
to provide workability and
consistency to permit concrete
to be worked readily into
forms and around
reinforcement under
conditions of placement to be
employed, without
segregation or excessive
bleeding.

* Slump of concrete placed in

removable forms shall not
exceed 6 inches

© 2024 Shums Coda Associates 53
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Proportioning and slump of concrete
R608.5.1.4

* Slump of concrete placed in stay-
in-place forms shall exceed 6
inches.

* Slump of concrete shall be
determined in accordance with
ASTM C 143.

2024 Shums Coda Associates 55

IRC Soils and Foundations

Proportioning and slump of concrete
R608.5.1.4

* Exception: When approved ,
the slump is permitted to
exceed 6 inches for concrete
mixtures that are resistant to
segregation, and are in
accordance with the form
manufacturer's
recommendations.

2024 Shums Coda Associates
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Compressive strength
R608.5.1.5

* The minimum specified
compressive strength of
concrete, f'c, shall
comply with Section
R402.2 and shall be not
less than 2,500 psi at 28
days.

© 2024 Shums Coda Associates
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Consolidation
of concrete
R608.5.1.6

* Concrete shall be
consolidated by
suitable means during
placement and shall
be worked around
embedded items and
reinforcement and
into corners of forms.
Where stay-in-place
forms are used,
concrete shall be
consolidated by
internal vibration.

57

Admixtures

* Air-Entraining
* purposely places microscopic
air bubbles into the concrete
& improve resistance to
freezing when exposed to
water and deicing chemicals

* Water Reducing

« reduce the required water
content for a concrete mixture
by about 5 to 10 percent

* Retarding

* slow the setting rate of
concrete

* Accelerating

* increase the rate of early
strength development, reduce
the time required for proper
curing and protection, and
speed up the start of finishing
operations

* Plasticizers
(Superplasticizers)

* reduce water content by 12 to
30% and can be added to
concrete with a low-to-normal
slump and water-cement ratio
to make high-slump flowing
concrete

2024 Shums Coda Associates 59

IRC Soils and Foundations

Consolidation of concrete
R608.5.1.6

* Exception: When approved for
concrete to be placed in stay-
in-place forms, self-
consolidating concrete
mixtures with slumps equal to
or greater than 8 inches that
are specifically designed for
placement without internal
vibration need not be
internally vibrated.

2024 Shums Coda Associates 58
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Precast Concrete
R402.3

* Precast concrete foundations
shall be designed in
accordance with Section
R404.5 and shall be installed
in accordance with the
provisions of this code and
the manufacturer's
installation instructions.

© 2024 Shums Coda Associates
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1. All concrete used in the
manufacture of precast
concrete foundations
shall have a minimum
compressive strength
of 5,000 psi at 28 days.

Concrete exposed to a
PrecaSt freezing and thawing
environment shall be
concrete air entrained with a
i minimum total air
found_atlon content of 5 percent.
materials 2. Structural reinforcing

steel shall meet the
requirements of ASTM
A 615, A 706 or A 996.
The minimum yield
strength of reinforcing
steel shall be 40,000
psi (Grade 40). Steel
reinforcement for
precast concrete
foundation walls shall
have a minimum
concrete cover of 3/4
inch.

R402.3.1

3. Panel-to-panel
connections
shall be made
with Grade Il
steel fasteners.

4.  The use of
nonstructural
fibers shall
conform to
ASTM C 1116.

5. Grout used for
bedding precast
foundations
placed upon
concrete
footings shall
meet ASTM C
1107.

© 2024 Shums Coda Associates
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Footings
R403

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

* Sufficient design to accommodate all
loads and to transmit the resulting
loads to the soil

* Footings shall be supported on
undisturbed natural soils or
engineered fill.

.

© 2024 Shums Coda Associates

IRC Soils and Foundations

R402.4
Masonry

* Masonry systems shall be
designed and installed in
accordance with this chapter
and shall have a minimum
specified compressive strength
of 1,500 psi.

2024 Shums Coda Associates
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© 2024 Shums Coda Associates

R403.1.1
Minimum size

* 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.

* The footing width shall be
based on the load-bearing
value of the soil in
accordance with Table
R401.4.1.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

R403.1(1) Minimum size R403.1.1 Minimum size
YFGQIW958% -6 . a. Interpolation allowed. Extrapolation is not allowed.
RIBIR ZR 3 NYMFSI¥MMPSIXXKTWHT SHWIYIKT TYNSLXKTWS b. The table is based on the following conditions and loads: Building width: 32
QONLMY2KWFR JHTSXYWZHYN S $rshmjx £BHE feet; Wall height: 9 feet; Basement wall height: 8 feet; Dead loads: 15 psf roof
GROUND SNOW LOAD OR ROOF LIVE | STORY AND TYPE OF STRUCTURE WITH LIGHT | LOAD-BEARING VALUE OF SOIL (psf) and ceiling assembly, 10 psf floor assembly, 12 psf wall assembly; Live loads:
LoAD FRAME 1,500 | 2,000 | 2,500 | 3,000 | 3,500 | 4,000 Roof and ground snow loads as listed, 40 psf first floor, 30 psf second and
1 story—slab-on-grade 12x6|12x6|12x6|12x6]12x6|12x6 third floors. Footing sizes are calculated assuming a clear span roof/ceiling
1 story—with crawl space 12x6[12x6|12x6|12x6|12x 612 6 assembly and an interior bearing wall or beam at each floor.
1 story—plus basement 16x6(12x6(12x6(12x6|12x6(12%x6 A . . . .
2 story—slab-on-grade 13%6[12%6[12%6|12%6[12%6|12%6 c. Where the building width perpendicular to the wall footing is greater than
20 pf roof lve load or 25 psf 91ound SNOW 5 gtory it crawl space 15%6]12x6[12x6]12x6[12x6]12x6 32 feet, the footing width shall be increased by 2 inches and footing depth
2 story—plus basement 19x6[14x6[12x6[12x6[12x6[12x6 shall be increased by 1 inch for every 4 feet of increase in building width.
3 story—slab-on-grad 16%x6[12x6(12x6[12x6|12x6(12x6 AT . . . .
3Z|Zz:v;h :,r;vgv:p:ce 1876 14x06 12612 %6 12x6]12x6 d. Where the building width perpendicular to the wall footing is less than 32
3 story—plus basement 227116613 6[12x6/12 61276 _feet, a 2_—inch decrease in footing width and l—jngh degrease in footing depth
1 story—slab-on-grade 12x6]12%6[12%6|12%6[12%6|12%6 is permitted for every 4 feet of decrease in building width provided that the
1 story—with crawl space 13%6]12%6[12%6|12%6[12%6|12%6 minimum width is 12 inches and minimum depth is 6 inches
1 story—plus basement 16x6[12x6(12x6[12x6|12x6(12x6
2 story—slab-on-grade 13%x6[12x6(12x6[12x6|12x6(12x6
30 psf 2 story—with crawl space 16x6[12%x6(12%x6|12x6[12x6(12x6 /\ /\
2 story—plus basement 19x6(14x6(12x6(12x6(12x6(12x6
3 story—slab-on-grade 16x6[14x6({12x6[12x6|12x6(12x6
3 story—with crawl space 19x6(14x6(12x6(12x6(12x6(12x6
3 story—plus basement 22x7(16x6|13x6|12x6|12x6(12x6 - - -
- L O s BASEMENT EG
65 66
TABLE R4K. 112 MINIMUM WIDTH AND THCKNESS FOR CONCRETE FOOTINGS FOR LIGHT.SRAME CONSTRUCTION WITH BRICK VENEER OR LATH AND PLASTER icheg ¢ WLERRLIY _
MINNRM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS WITH CAST:N-PLACE CONCRETE OR PARTIALLY GROUTED MASONRY WALL CONSTRUCTION finches]t® & ¢
LOADBEARNG VALUE OF SOL fpsh
GROUND SNOW LOAD O ROCF LIVELOAD $TORY AND TYFE OF STRUCTUR WTH SRICK VENEER LDAD-BEATING VALUE OF SOL (49
e | aom | ame | e | wm | 4m GROUND SNOW LOAD OR ROOF LIVELOAD $TORY AND TYPE OF STRUCTURE WITH CML OF CONCRETE .
150 000 | 1500 | A0 | 350 | 400
1 Srp—-ac-ngras 006 | a6 | QeB| 06| f2eB| 1k .

67 68
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IRC Soils and Foundations
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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
projection for fireplaces shall
be in accordance with Section
R1001.2.

* The size of footings supporting
piers and columns shall be
based on the tributary load
and allowable soil pressure in
accordance with Table
R401.4.1.

2024 Shums Coda Associates 70

INTERIOR

.L'-'---L{

BASEMENT OR CRAWL SPACE
WITH CONCRETE WALL AND
SPREAD FOOTING

69

70

* Footings for wood
foundations shall be
in accordance with
the details set forth
in Section R403.2,
and Figures
R403.1(2) and
R403.1(3).

* Footings for precast
foundations shall be
in accordance with
the details set forth
in Section R403.4,
Table R403.4, and
Figures R403.4(1)
and R403.4(2).

[0 PRESSURE-PRESERVATIVE. TREATED

FINEH GRADE SLOPE ', M
= PER FOOT, M. & FT. FROM

PRESSURE-PRESERVATIVE.
= TREATED 7 « 6 4. STUD WALL

_ PRESSUREPRESERVATIVE-
TRATED PLYWOOD
SEE TADLE R404 2.3)

| PRESSURE PRESEWATIVE-
e ”,l TREATED 2 » & N BOTTOM PLATE

R A
i S T — PRESSURE-PRE SERVTIVE-
PR e TREATER 7 « R i FORTTING % AT

i | BELOW PROST LINE

/-
. GRAVEL OR CRUSHED STOME
(SEE SECTION R400.2;

FIGURE R403.1(3)
PERMANENT WOOD FOUNDATION CRAWL SPACE SECTION

© 2024 Shums Coda Associates. 7
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Continuous footing in Seismic Design
Categories DO, D1 and D2 - R403.1.2

©2024 Shums Coda Associates 72

* Exterior walls shall be supported by
continuous solid or fully grouted
masonry or concrete footings.

Other footing materials or systems
shall be designed in accordance with
accepted engineering practice.

All required interior braced wall
panels with plan dimensions greater
than 50 feet shall be supported by
continuous solid or fully grouted
masonry or concrete footings in
accordance with Section R403.1.3.4,
except for two-story buildings in
Seismic Design Category D2, in which
all braced wall panels, interior and
exterior, shall be supported on
continuous foundations.

72
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IRC Soils and Foundations

Continuous footing in Seismic Design
Categories DO, D1 and D2 - R403.1.2

* Exception: Two-story buildings shall
be permitted to have interior
braced wall panels supported on
continuous foundations at intervals
not exceeding 50 feet provided
that:

* 1. The height of cripple walls
does not exceed 4 feet.

« 2. First-floor braced wall panels
are supported on doubled floor
joists, continuous blocking or
floor beams.

« 3. The distance between bracing
lines does not exceed twice the
building width measured
parallel to the braced wall line.

© 2024 Shums Coda Associates 73

Seismic Reinforcing
R403.1.3

* Concrete footings located in
Seismic Design Categories DO,
D1 and D2, as established in
Table R301.2(1), shall have
minimum reinforcement in
accordance with this section
and Figure R403.1.3.

* Reinforcement shall be
installed with support and
cover in accordance with
Section R403.1.3.5.

©2024 Shums Coda Associates
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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
and a concrete stem wall, a minimum
of one No. 4 vertical bar shall be
installed at not more than 4 feet on
center.

The vertical bar shall have a standard
hook and extend to the bottom of
the footing and shall have support
and cover as specified in Section
R403.1.3.5.3 and extend a minimum
of 14 inches into the stem wall.

Standard hooks shall comply with
Section R608.5.4.5.

* A minimum of 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 loundation
cross-section

©2024 Shums Coda Associates 75
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R403.1.3.2 Masonry stem walls with
concrete footings

In Seismic Design Categories DO, D1 and D2
where a masonry stem wall is supported on a
concrete footing, a minimum of one No. 4
vertical bar shall be installed at not more than
4 feet on center.

The vertical bar shall have a standard hook and
extend to the bottom of the footing and shall
have support and cover as specified in Section
R403.1.3.5.3 and extend a minimum of 14
inches into the stem wall.

Standard hooks shall comply with Section
R608.5.4.5. A minimum of one No. 4 horizontal
bar shall be installed within 12 inches of the
top of the wall and one No. 4 horizontal bar
shall be located 3 to 4 inches from the bottom
of the footing.

* Masonry stem walls shall be solid grouted.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

R403.1.3.3 Slabs-on-ground with turned-
down footings

In Seismic Design Categories DO, D1
and D2, slabs on ground cast
monolithically with turned-down
footings shall have a minimum of one
No. 4 bar at the top and the bottom
of the footing or one No. 5 bar or two
No. 4 bars in the middle third of the
footing depth.

Where the slab is not cast
monolithically with the footing, No. 3
or larger vertical dowels with
standard hooks on each end shall be
installed at not more than 4 feet on
center in accordance with Figure
R403.1.3, Detail 2. Standard hooks
shall comply with Section R608.5.4.5.

© 2024 Shums Coda Associates
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R403.1.3.4 Interior bearing and braced wall panel
footings in Seismic Design Categories DO, D1 and D2

* In Seismic Design Categories
DO, D1 and D2, interior
footings supporting bearing
walls or braced wall panels,

SaL OR BOTTOM (SOLE) PLATE

ATTACHMENT PER SECTION

FADLTS WIS« 3
SECTION RBI2 1.1

77

R403.1.3.5
Reinforcement

* 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
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[ 7 L .
RITE S 35 Z 5% and cast monolithically with a
12° MBS DEPT! G y
Fomarenion 2 slab on grade, shall extend to a
M SECT er)
L“up-uk,ﬁ‘.‘?_/.‘ = depth of not less than 12
REPFORCEME N’ i .
PER SEC TN i inches below the top of the
M—O‘-GE?JNDMYH - Slab.
2024 Shums Coda Associates 78
78
* Reinforcement shall be secured in
R403 . 1 3 . 5 . 3 the proper location in the forms

with tie wire or other bar support
system to prevent displacement
during the concrete placement
operation.
» Concrete cast against the earth
* minimum cover of 3 inches.

Support and cover

* Concrete cast in removable forms
that will be exposed to the earth or
weather

* 1% inches for No. 5 bars and
smaller

* 2 inches for No. 6 bars and
larger.

* Concrete cast in removable forms
that will not be exposed to the
earth or weather, and for concrete
cast in stay-in-place forms

* minimum cover shall be 3/4
inch.

© 2024 Shums Coda Associates 80
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IRC Soils and Foundations

R403.1.3.5.4 Lap splices EETE] o
i s R403.1.3.6 Isolated concrete footings

* Vertical and horizontal °F )
reinforcement shall be the g
longest lengths practical. < o « In detached one- and two-

* Where splices are necessary e — family dwellings that are three
in reinforpement, theT length B stories or less in height and
of |3PdSP|IC9 Shtah”_l_bilm r— constructed with stud bearing
accordance with Table _ e walls, isolated plain concrete
R608.5.4.(1) and Figure o e — 1 footings supporting columns
R608.5.4(1). [ |y )

) or pedestals are permitted.

* The maximum gap between | : = =i
noncontact parallel barsata /=== [t =
lap splice shall not exceed o | =
the smaller of one-fifth the s [oeill C
required lap length and 6  eroer—r— e =
inches [see Figure o e e | e "

R608.5.4(1)]. | e . [T | s
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Footing Minimum Depth Frost Protection
R403.1.4 R403.1.4

* Must extend below frost
line or minimum of 12
inches below the
undisturbed ground.

* Frost Protection
* Seismic Conditions

* 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 ASCE32-01

* Erected on solid rock

© 2024 Shums Coda Associates. 83 >t | © 2024 Shums Coda Associates 84
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IRC Soils and Foundations

Frost Protection
R403.1.4.1

* Exceptions:

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

* 400 sq.ft. other than light framed,
free standing accessory structure,
10 feet eave height

« Decks not supported by a dwelling

© 2024 Shums Coda Associates

Frost Protection
R403.1.4.1

©2024 Shums Coda Associates
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Footing Slope
R403.1.5

© 2024 Shums Coda Associates

* The top surface of footings
shall be level.

* The bottom surface of
footings shall not have a
slope exceeding one unit
vertical in 10 units
horizontal (10% slope).

87

© 2024 Shums Coda Associates

* Footings shall not
bear on frozen soil
unless frozen
condition is
permanent
character

86

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
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R403.1.6
Foundation anchorage

* 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
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Foundation Anchorage
R403.1.6

* Wood sole plates at all exterior walls
on monolithic slabs, wood sole plates
of braced wall panels at building
interiors on monolithic slabs and all
wood sill plates shall be anchored to
the foundation with anchor bolts
spaced a maximum of 6 feet on
center.

* Bolts shall be at least 1/2 inch in
diameter and shall extend a minimum
of 7 inches into concrete or grouted
cells of concrete masonry units.

* A nut and washer shall be tightened
on each anchor bolt.

© 2024 Shums Coda Associates
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R403.1.6
Foundation anchorage

* Cold-formed steel framing
shall be anchored directly to
the foundation or fastened to
wood sill plates in accordance
with Section R505.3.1 or
R603.3.1, as applicable.

* Wood sill plates supporting
cold-formed steel framing shall
be anchored to the foundation
in accordance with this
section.

2024 Shums Coda Associates
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Foundation Anchorage
R403.1.6

* 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
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IRC Soils and Foundations
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IRC Soils and Foundations

Foundation Anchorage Foundation Anchorage
R403.1.6 R403.1.6
* Interior bearing wall sole *Sill plates and sole plates
plates on monolithic slab shall be protected
foundation that are not against decay and
part of a braced wall termites where required
panel shall be positively by Sections R317 and
anchored with approved R318.
= fasteners.
e
93 94
Foundation Anchorage Foundation anchorage in Seismic Design
R403.1.6 Categories C, DO, D1 and D2 - R403.1.6.1
Exceptions * In addition to the

requirements of Section
R403.1.6, the following
requirements shall apply to
wood light-frame structures
in Seismic Design Categories
DO, D1 and D2 and wood
light-frame townhouses in
Seismic Design Category C.

e Walls 24 inches total length or shorter
connecting offset braced wall panels
shall be anchored to the foundation
with @ minimum of one anchor bolt
located in the center third of the plate
section.

e Walls 12 inches total length or shorter
connecting offset braced wall panels
shall be permitted to be connected to
the foundation without anchor bolts.

© 2024 Shums Coda Associates 95 M © 2024 Shums Coda Associates 9

95 96

© 2024 Shums Coda Associates 24



IRC Soils and Foundations

Foundation anchorage in Seismic Design
Categories C, DO, D1 and D2 - R403.1.6.1

1. Plate washers conforming to Section R602.11.1 shall be
provided for all anchor bolts over the full length of required
braced wall lines except where approved anchor straps are
used. Properly sized cut washers shall be permitted for
anchor bolts in wall lines not containing braced wall panels.

2. Interior braced wall plates shall have anchor bolts spaced at
not more than 6 feet on center and located within 12 inches
of the ends of each plate section when supported on a
continuous foundation.

3. Interior bearing wall sole plates shall have anchor bolts
spaced at not more than 6 feet on center and located within
12 inches of the ends of each plate section when supported
on a continuous foundation.

© 2024 Shums Coda Associates 97
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Footings Adjacent To Slopes
R403.1.7

* The placement of buildings
and structures on or
adjacent to slopes steeper
than one unit vertical in
three units horizontal (33.3-
percent slope) shall conform
to Sections R403.1.7.1
through R403.1.7.4.

2024 Shums Coda Associates
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Foundation anchorage in Seismic Design
Categories C, DO, D1 and D2 - R403.1.6.1

4. The maximum anchor bolt spacing shall be 4 feet for
buildings over two stories in height.

5. Stepped cripple walls shall conform to Section R602.11.3.

Where continuous wood foundations in accordance with
Section R404.2 are used, the force transfer shall have a
capacity equal to or greater than the connections required
by Section R602.11.1 or the braced wall panel shall be
connected to the wood foundations in accordance with
the braced wall panel-to-floor fastening requirements of
Table R602.3(1).

© 2024 Shums Coda Associates 98

98

Footings Adjacent To Slopes
R403.1.7

* Buildings below slopes shall be set a sufficient distance from the
slope to provide protection from slope drainage, erosion and shallow
failures.

* Except as provided in Section R403.1.7.4 and Figure R403.1.7.1, the
following criteria will be assumed to provide this protection.

FACE OF
- FOOTING
TOP OF e

FACE OF
STRUCTURE

TOE OF =
SLOPE /
I

™ AT LEAST THE SMALLER OF H2 AND 15 FEET

s M
AT LEAST THE SMALLER
OF HJ AND 40 FEET

©2024 Shums Coda Associates 100
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IRC Soils and Foundations

Footings Adjacent To Slopes

R403.1.7
* Buildings at top of slope to be
protected from movement
Rt N due to detrimental

settlement
: * Figure R403.1.7.1 indicates
complying setback from top of
¢ b, slope to face of footing

« Additional criteria for slopes
exceeding 1:1

©2024 Shums Coda Associates 101

Foundation Elevation
R403.1.7.3

* On graded sites, the top of any exterior foundation shall extend above the
elevation of the street gutter at point of discharge or the inlet of an
approved drainage device a minimum of 12 inches plus 2 percent.

j=— 30 FT SETBACK —
12N« 2% = 18" IN —
ELEVATION OF TOP
" i OF FOOTING

> —
STREET

ELEVATION OF STREET GUTTER AT POINT OF DISCHARGE
OF DRAINAGE WATER FROM SITE

e S 1 ik = 284 i, | st = W06 e,

Figure R4G3.1.7 4
DETERMINATION OF FOUNDATION ELEVATION ON GRADED SITES

2024 Shums Coda Associates 102
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Foundation Elevation
R403.1.7.3

* Alternate elevations are
permitted subject to the
approval of the building
official, provided it can be
demonstrated that required
drainage to the point of
discharge and away from the
structure is provided at all
locations on the site.

©2024 Shums Coda Associates 103

Alternate Setback And Clearances
R403.1.7.4

* The building official is
permitted to require an
investigation and
recommendation of a
gualified engineer to

emonstrate that the intent
of this section has been
satisfied.

* Such an investigation shall
include consideration of
material, height of slope,
slope gradient, load
intensity and erosion
characteristics of slope
material.

© 2024 Shums Coda Associates 104
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IRC Soils and Foundations

Foundations on Expansive Soils
R403.1.8

* Foundation and floor slabs
for buildings located on
expansive soils shall be
designed in accordance with
Section 1805.8 of the
International Building Code.

* Exception

* Slab on grade foundations
subject to building official
approval.

©2024 Shums Coda Associates
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R403.1.8.1
Expansive soils classifications

* Soils meeting all of the
following provisions shall
be considered to be
expansive, except that
tests to show compliance
with Items 1, 2 and 3 shall
not be required if the test
prescribed in Item 4 is
conducted:

© 2024 Shums Coda Associates
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Expansive Soils Classification

R403.1.8.1

1. Plasticity Index (PI) of 15 or

greater, determined in

accordance with ASTM D

4318.

Atterberg Limit Test

107
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Expansive Soils Classification
R403.1.8.1

2. More than 10 percent of
the soil particles pass a No.
200 sieve, determined in
accordance with ASTM D 422.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

Expansive Soils Classification
R403.1.8.1

3. More than 10 percent of
the soil particles are less than
5 micrometers in size,
determined in accordance
with ASTM D 422.

© 2024 Shums Coda Associates

Expansive Soils Classification
R403.1.8.1

4. Expansion
Index greater than
20, determined in
accordance with
ASTM D 4829.

2024 Shums Coda Associates
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Footings for Wood Foundations
R403.2

(] Peesauns PREBEAATVELY TREATED
* Figures R403.1 (2) & (3)
* Washed gravel
* Maximum 3/4” stone
* Sand
* 1/2” Crushed stone

© 2024 Shums Coda Associates
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Frost Protected Shallow Foundations
(FPSF)- 403.3

* For buildings where the monthly
mean temperature of the building is
maintained at a minimum of 64°F,
footings are not required to extend
below the frost line when protected
from frost by insulation in
accordance with Figure R403.3(1)
and Table R403.3(1).

© 2024 Shums Coda Associates

111

© 2024 Shums Coda Associates

112

28



Frost Protected Shallow Foundations (FPSF)-
403.3

* Cannot be used for
unheated spaces such as
porches, utility rooms,
garages and carports, and
shall not be attached to
basements or crawl spaces
that are not maintained at a
minimum monthly mean
temperature of 64° F.

© 2024 Shums Coda Associates 13

IRC Soils and Foundations

Frost Protected Shallow Foundations
(FPSF)- 403.3

TABLE R403.3(1)

MINIMUM FOOTING DEPTH AND INSULATION REQUIREMENTS FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDING 5"

) HORIZONTAL INSULATION HORIZONTAL INSULATION DIMENSIONS
FOOTING VERTICAL RVALUE™® PER FIGURE 400301 [inchos)
AIR FREEING | peony'n | INSULATION
INDEX ('F-daysi® | (inches) | RVALUE“® | Along walls At comars A B c
1,500 o hens { 12 45 Mot required HNot requied Mot required Hot requuad Mot requred
2000 1 e Mt required Mot requied | Mot required | Mot requied_| ot requared
2,500 1 67 % a8 12 ) @
3,000 T 78 65 [ 12 24 0
3500 [ a0 80 12 N x [
400 | W | w1 ] s 131 L ] W =

HORZONTAL INSULATION PLAN

|:|' ch.;ar-:xL.
PERMETER

| ] N

) .-
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Frost Protected Shallow Foundations (FPSF)-
403.3

a) a.Insulation requirements are for protection against frost damage in
heated buildings. Greater values could be required to meet energy
conservation standards.

b) b. See Figure R403.3(2) or Table R403.3(2) for Air Freezing Index values.

c) c. Insulation materials shall provide the stated minimum R-values under
long-term exposure to moist, below-ground conditions in freezing
climates. The following R-values shall be used to determine insulation
thicknesses required for this application: Type Il expanded polystyrene
(EPS)-3.2 R per inch for vertical insulation and 2.6 R per inch for
horizontal insulation; Type IX expanded polystyrene (EPS)-3.4 R per inch
for vertical insulation and 2.8 R per inch for horizontal insulation; Types
IV, V, VI, VII, and X extruded polystyrene (XPS)-4.5 R per inch for vertical
insulation and 4.0 R per inch for horizontal insulation.

d) d. Vertical insulation shall be expanded polystyrene insulation or
extruded polystyrene insulation.

e) e. Horizontal insulation shall be expanded polystyrene insulation or
extruded polystyrene insulation.
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Figure 403.3(2)
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FIGURE R403.3(2)
AIRFREEZING INDEX AN ESTIMATE OF THE 100-YEAR RETURN PERIOD
TABLE RE03.3(2)
AIR-FREEZING INDEX FOR U.S. LOCATIONS BY COUNTY
AR FREEZING INDEX
STATE
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Attachment to heated structure
R403.3.1.2

* Where a FPSF abuts a structure that has a
monthly mean temperature maintained
at a minimum of 64F, horizontal
insulation and vertical wall insulation

T shall not be required between the FPSF

and the adjoining structure
PRt FRETECTON 4

s Where the FPSF abuts the heated

A structure, the horizontal insulation and

S A 21 vertical wall insulation shall extend along
the adjoining foundation in accordance

i with FigureR403.3(4) a distance not of

not less than Dimension A in Table

. R403.3.

©2024 Shums Coda Associates 119
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IRC Soils and Foundations

Attachment to Unheated Slab-on-Ground
Structure - R403.3.1.1

* Insulation of FPSF that
adjoin a slab-on-ground
foundation that does not INSULATION DETAIL
have a monthly mean PLABS PER SO R
temperature maintained at  senouromnon ren secroa secnon e 1.

FIORT PROTECTED SALLOW
FOLMCIATION SLAD. ON-DRADE
FLOGR PER SECTION 4333

a minimum of 64F, shallbe  mzpussmes

in accordance with Figure . . T o

R403.3(3) and Table b (1 v

R403.3. PO

o P

* Vertical insulation shall P = Ml &

extend between the FPSF o G t .

and the adjoining slab i - I

foundation. :m":’:g S e e TS B s
* Horizontal insulation shall A S VERTCAL WL st

be continuous under the e — = PR DL T

adjoining slab foundation
and through any
foundation walls adjoining
the FPSF.
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Protection of horizontal insulation below
ground - R403.3.2

* Horizontal insulation placed less
than 12 inches below the ground
surface or that portion of
horizontal insulation extending
outward more than 24 inches
from the foundation edge shall be
protected against damage by use
of a concrete slab or asphalt
paving on the ground surface
directly above the insulation or by
cementitious board, plywood
rated for below-ground use, or
other approved materials placed
below ground, directly above the
top surface of the insulation.
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IRC Soils and Foundations

Drainage
R403.3.3

* Final grade shall be sloped in
accordance with Section
R401.3.

* In other than Group | Soils,
gravel or crushed stone
beneath horizontal insulation
below ground shall drain to
daylight or into an approved
sewer system.
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Termite Damage
R403.3.4

* The use of foam plastic in
areas of “very heavy” termite
infestation probability shall be
in accordance with Section
R318.4

2024 Shums Coda Associates
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Footings for precast concrete foundations -
R403.4

* Footings for precast concrete
foundations shall comply with
Section R403.4.

* Crushed Stone
* Concrete

2024 Shums Coda Associates 123
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Crushed stone footings
R403.4.1

* Clean crushed stone shall be free
from organic, clayey or silty soils.

* Must be angular in nature and
meet ASTM C 33, with the
maximum size stone not to exceed
1/2 inch and the minimum stone
§iz%not to be smaller than 1/16-
inch.

Crushed stone footings for precast

foundations shall be installed in

accordance with Figure R403.4(1) o
and Table R403.4.

Crushed stone footings shall be
consolidated using a vibratory plate o
in @ maximum of 8-inch lifts.
Crushed stone footings shall be
limited to Seismic Design
Categories A, B and C.

.

© 2024 Shums Coda Associates
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TABLE R402.4
MINIMUM DEPTH OF CRUSHED STONE FOOTINGS (D), (inches)

IRC Soils and Foundations

LOAD BEARING VALUE OF SOIL (psf)

1500 2000 3000

IMH, CH, €L, ML 5C, GC, SM, GM, 5P, SW GP, GW

‘Wall width {inches) Wall width [inches) Wall width (inches)

Wall width (inches)

s]slm]u

s!s]wlﬂ elulloltz s-ls[m]ﬂ

[ light frame

1-story 1100 pif B 4 4 4 6 4 4 4 L] 4 4 4

2-story | 1800 pif B 6 4 4 6 4 4 4 [ 4 4 4

Jstory | 20008 | 16 | 14 | 12 | 0 | W0 | 8 L4 8 & 4 4 4

dinch brick veneer over light frame or 8-inch hollow concrete masonry

1-story 1500 pit & 4 4 4 6 4 4 4 ] 4 4 4

2slory | 2TO0pH | 14 12 0 8 1 8 6 4 6 4 4 4

Jatory | d000pH | 2 | 22 [ 20 18 16 “ 12 10 10 B [ 4

B.inch solid or fully grouted masonry

1-story 2000 pit 10 & § 4 & 4 4 4 3] 4 4 4

2utory | 300p | 20 | 18 | 6 [ 6 | 1| 12w )| 8|8 |6 | 4|

Jstory | SI00pH | 32 | n | | 2|20 18 " 12 0 8

© 2024 Shums Coda Associates
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Concrete footings
R403.4.2

* Concrete footings shall be
installed in accordance with
Section R403.1 and Figure
R403.4(2).

2024 Shums Coda Associates
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Foundation & Retaining Walls
R404

127

126

127

© 2024 Shums Coda Associates

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
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IRC Soils and Foundations

Design of masonry foundation walls Masonry foundation walls
R404.1.2 R404.1.2.1

* Masonry foundation walls shall be * Concrete masonry and clay I
designed and constructed in masonry foundation walls shall

accordance with the provisions of .
this section or in accordance with be constructed as set forth in

the provisions of TMS 402/ACI Table R404.1.1(1), R404.1.1(2),

530/ASCE 5. R404.1.1(3) or R404.1.1(4) and
* When TMS 402/ACI 530/ASCE 5 shall also comply with

or the provisions of this section applicable provisions of

are used to design masonry Sections R606.

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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TABLE R404.1.1(1)
PLAIN MASONRY FOUNDATION WALLS' TABLE R404.1.1(2)
B-INCH MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d > § INCHES™ ®
PLAIN MASONRY2 MINIMUM NOMINAL WALL THICKNESS (inches)
MAXIMUM WALL HEIGHT UNBALANCED ik e MINIMUM VERTICAL REINFORCEMENT AND SPACING (INCHES)™ ©
(feet) BACKFILL HEIGHT® HEIGHT OF Soil classes and lateral soil load” (psf por foot below grade)
(foet) GW, GP, SW GM, GC. SM, SC, MH, ML.CL UNBALANCED ™Gy "GP SW and SP solls | GM, GC, SM, SM.5C and ML soils | SC, ML.CL and inorganic CL soils
and SP | SM-SC and ML and inorganic CL WALL HEIGHT BACKFILL® 30 45 50
@ 4 P 4 feet for less) L B ®4 at 48 #4oat 48
5 4 G solid or @ Gsod or B 6 solid or 8 G foot § inches 5 foot #4943 4 at 48 4 at 48
6 solid” or 8 8 10 6 feet 8 inches a4 #5 at 43 #6 at 48
4 feet {or less) 4 st a8 #4 at 48 A oat 48
4 & solid” or 8 o d 5 foet T 4 at 48 ol gt 48
& P Sﬂ':f’f Ssu: or B Esm:ﬂ}ars 7 fest 4 inches B faet 448 #5 at 48 #5 at 48
H 6 30l ord 10 12 T feet 4 inches #E ot 48 6 at 48 6 at 40
° 4 fnet (or less) a4 4 at 48 o at 48
4 8 5 foat & aan &4 at 48 & a4l
4 & solid” or 8 8 10 B feet 6 fet #a28 #5 at 48 #5 at 48
7 5 6 solid’ or 8 9 4 7 foot 5 w48 5 at 48 #6 3t 40
& 10 ® 10 solid [ #5 00 48 # at 48 #6 ot 32
4 12 10 sobid 12 sbhﬂd 4 feet for less) a4 &4 at 48 & at 48
5ot 4 et dE #4 at 48 w5 at 48
] d 8faat 8 inches 6 foat #aa8 #5 at 48 #6 at 48
4 & solld= ord & sun-‘\:1 orB ‘32 7 feet #5048 #6 at 48 #5 3t 40
8 : Esolid ord 12 4 B fest 8 inches WG ot 48 5 at 32 w5 at 24
7 :g i2 sokid® F’2 l’r:’:": 3 2 faet (or less) a8 4 at 48 1t 48
8 a o i 5 fest #3148 #4348 # at 45
10 grout’ 12 grout GO S hoet inch 6ot 1048 #5 at 48 ¥6 at 48
e 7 feat #5 01 48 #5 at 48 #5 at 40
| 4 A 4 Bheet P # at 40 #6224
4 Soe miuls ale £ gt or € mld . 8 grout® or 10 sokd” 9 foet 4 inches 6 a1 40 5 at 4 " at 16
& 10 sahd iy g
: i Bgrout” or '2_‘"‘"’ & grout A feet {or less) #aas 4 at 48 B4 at 48
9 r 8 grout” or 12 solid 10 growt 10 grow® N , L .
H 10 grout® 10 grout® 12 grout c. Vertical reinforcement shall be Grade 60 minimum. The distance, d, from the face of the
Foatnote ] . . .
9 10 grout K or ey soil side of the wall to the center of vertical reinforcement shall be not less than 5 inches.
12 grout TR WAy o
| | 10 foet J 5 ot 32 J # at 16 | # at 16

131 132
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IRC Soils and Foundations

Masonry foundation walls
R404.1.2.1

* In buildings assigned to
Seismic Design Categories DO,
D1 and D2, concrete masonry
and clay masonry foundation
walls shall also comply with
Section R404.1.4.1.

* Rubble stone masonry
foundation walls shall be
constructed in accordance
with Sections R404.1.8 and
R607.2.2.

* Rubble stone masonry walls
shall not be used in Seismic
Design Categories DO, D1 and
D2.
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Concrete foundation walls
R404.1.3

* Concrete foundation walls that
support light-frame walls shall
be designed and constructed
in accordance with the
provisions of this section, ACI
318, ACI 332 or PCA 100.

* Concrete foundation walls that
support above-grade concrete
walls that are within the
applicability limits of Section
R611.2 shall be designed and
constructed in accordance
with the provisions of this
section, ACI 318, ACI 332 or
PCA 100.
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Concrete foundation walls
R404.1.3

* Concrete foundation walls that
support above-grade concrete
walls that are not within the
applicability limits of Section
R611.2 shall be designed and
constructed in accordance
with the provisions of ACI 318,
ACI 332 or PCA 100.
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Concrete foundation walls
R404.1.3
* When ACI 318, ACI 332, PCA
100 or the provisions of this =
section are used to design Bt B e
concrete foundation walls, 4 3 [Rizanca e
project drawings, typical Sl
details and specifications are : sbeqrisiginy
not required to bear the seal ; SR AG Y
of the architect or engineer ARSI
responsible for design, unless ’
otherwise required by the roseNBY TN
state law of the jurisdiction ’ s
having authority.
136
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IRC Soils and Foundations

Concrete cross-section
R404.1.3.1

* Concrete walls constructed in accordance with this code shall comply
with the shapes and minimum concrete cross-sectional dimensions
required by Table R608.3.

* Other types of forming systems resulting in concrete walls not in

compliance with this section and Table R608.3 shall be designed in
arrnrdanca with A1 218

[TABLE Re08 3
DIMENSIONAL REQUIREMENTS FOR WALLS~ ®
MAKIMUM MINIMLM WENILALA MAXIMUM TAAXIMUM
oottt | WIDTH, W, OF | THICKNESS. T, OF | SPACING OF spacinG o | MIEHCEWES
THCKHESs | WAL WEIGHT'| yERTICAL CORES | VERTICAL CORES | VERTICAL CORES | HORIZONTAL CORES e
s} {inches) [inches] (inches) [inches) [
4 Fiat” 50 A A A A nia
& Fiat® L WA A NiA A WA
5 Fiat® 100 MiA A HiA A WA
10 Flat® 125 A WA WA WA WA
6 Waflle-gnd £6 " 55" 12 1% 2
& Walle-grd L] 8 g 12 % 2
 Screangnd E] §25° §25° 12 12 A
© 2024 Shums Coda Associates 137
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Reinforcement for foundation walls
R404.1.3.2

* Concrete foundation walls shall be laterally supported at the top and
bottom. 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 EMENT
<8 One Mo 4 bar within 12 inches of the top of the wall story and one No. 4 bar near mid-height of the wall stony
»8 One Mo, 4 bar within 12 nches of the top of the wall story and one No. 4 bar near third points m the wall story
© 2024 Shums Coda Associates 139
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(l; §
'_"g |
WAPPLE O WAL evETe | REEN-GAID WALL SYSTEM
L L
S LR . \lli.‘*;
Trri Iy
y I N 'Il‘
r » W
i b R N e R ey
138
Reinforcement for foundation walls
R404.1.3.2
* Vertical reinforcement shall
be provided in accordance
with Table R404.1.2(2),
R404.1.2(3), R404.1.2(4),
R404.1.2(5), R404.1.2(6),
R404.1.2(7) or R404.1.2(8).
140
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IRC Soils and Foundations

TABLE R404.1.2(8)
MINIMUM VERTICAL REINFORCEMENT FOR 6-. 8-, 10NCH AND 124NCH NOMINAL FLAT BASEMENT WALLS™ = L En
TABLE R404.1.2(3) MINIARIM VERTICAL REMFORCEMENT—BAR SITE AND SPACING (inches)
MINIMUM VERTICAL REINFORCEMENT FOR 8-INCH (202 mm) NOMINAL FLAT CONCRETE BASEMENT WALLS> S %o hil Soil classes” and design Latoral soil {pat per loot of depth)
GW, GP, SW. 57 GM, GC, SW, SM.5C and ML SC, MLLL amd inarganic CL.
WAXIUUM S——
MINIMUM VERTICAL BAR SIZE AND SPACING (inches) WaLL UNBALANCED = l 8 L]
HEIGHT | BACKFILL HEIGHT® Minkmus névning] wall
MAXIMUM UNSUPPORTED UNBALARCED Soil classes” and design lateral soll (pst per foot of depth) [ ety [ ] 10 12 5 | 8 10 7] 5 ] w | 1
WALL HEIGHT BACKFILL HEIGHT® GW, GP, SW, SP| GM, GC, 5M, SM.5C and ML SC, MLCL and inciganic CL s 4 L MR MR L W | m L) MR e R MR | MR
(feot) feot) 3 45 &0 | 5 [ ] [ [ W MR [ R [ [ [ [
4 NR MR NR | 4 [ [ [ [ w | m [ MR [ [ [ [
5 NR NR NR L] | 5 1L} nR " L [ ﬁ L] R MR ign [l L) MR
8 3 HNR R 5@ £ || & MR MR R MR 5@48 i MR MR MR g% MR R NR
T e 0% 56 3% 1 4 [ [ [ MR || m MR MR [ N [ MR
e e | ] MR R [ [ [ HR [ 5@ a7 R nR NR
: § gmn § g}i L] stﬁ | 5 = " 1= w | sgu| wm 1 w_| sgo | sen | w =
5 R " R | 7 s@es | wm ne | sgez | s@s | w R @M | sgu | R
5 R = n M | ) MR MR MR MR MR [ MR MR MR MR MR HR MR
] = = T ~ L = 5 L L] L] L] i@ ] e L] R s R L] L]
5 sa® 62}‘1 sgn ] [} 4@ [ MR L sg:r] MR MR MR 5@y | sga e MR
3 s@% s@2 t@ 7 sguw | e wm | m | gy | san | w w_|egu | sgo | w | wm |
2 ] ™ WR [l s@a | sgar | o W | s@gu | sgu | m | ean | san | sau | w
i = = = 4 1R 1R [ [ CE [} R [ [ R [
3 NE [T 5&35 L $ MR MR HR MR igxn J L4 MR MR ‘gu MR NR MR
10 7 MR iﬂﬁ Se?g 3 ! L) igu (.3 HR MR 6@ 48 _I R MR MR E@¥% g ' MR
B 6@ 6@ 6@ 21 T 5@ L3 MR MR M 1 s@nw L] [ 6@n | sgm | sg@w e
5 @M s@n 5@ 16 ] i@ | sgar | wm | egn | san | sgw | w | sgn | sgn | sgn |tau”
10 @z @ can ] 6@ | @% | W M| 6@% | 6@% | 6@ | M | c@n | t@n | 6@n | s@m
s © 2024 Shums Coda Associates 141 oy © 2024 Shums Coda Associates 142

Reinforcement for foundation walls Reinforcement for foundation walls
R404.1.3.2 R404.1.3.2

* Vertical reinforcement for flat basement walls retaining 4 feet or
more of unbalanced backfill is permitted to be determined in
accordance with Table R404.1.2(9).

* For basement walls supporting
above-grade concrete walls,
vertical reinforcement shall be

TABLE RAOA1 201continsed the greater of that required by

MINIMUM SPACING FOR ALTERNATE BAR SIZE ANDIOR AL TERNATE GRADE OF STEEL™ > Tables R404.1.2(2) through

R404.1.2(8) or by Section

BAR SIZE FROM APPLICABLE TABLE IN SECTION R404.1.0.7
AR NG o I " 1 03 R611.6 for the above-grade
APPLICABLE Ahernate bar size andior alternate grade of steel desired to be used wall.
‘;‘E‘?E s Grode 60| Grade 40 Grade 60| Grade 40 | Gradeso [ Grade 40
mﬂl;o_;l'z o5 [ o6 | s [ o5 [ o6 | a4 [ 06 [ [ s [ o6 | e[ s [ a5 [ s
linches) Aaxi spacing lor alternate bar size andior alternate grade of steel {inches)
40 48 | 48 | 31 | &8 | 48 | 30 [ 48 | 20 | N | M4 | N | 2| w|2]|n
47 28 | a8 | 3 | 48 | 48 | 30 [ 48 | 20 [ | 4| n|n|uw]|n|n
48 4 | a8 | 32 | aa | ol | » | 48 || 22| as || ]| s|n|n
Tiu © 2024 Shums Coda Associates 143 '.. 178 © 2024 Shums Coda Associates 144
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IRC Soils and Foundations

Reinforcement for foundation walls
R404.1.3.2

* In buildings assigned to
Seismic Design Category DO,

walls shall also comply with
Section R404.1.4.2.

© 2024 Shums Coda Associates

D1 or D2, concrete foundation

145

Concrete foundation stem walls supporting
above-grade concrete walls - R404.1.3.2.1

* Foundation stem walls that
support above-grade
concrete walls shall be
designed and constructed in
accordance with this
section.

* Stem wall not laterally
supported at top.

* Stem walls laterally supported
at top.

2024 Shums Coda Associates
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Concrete foundation stem walls supporting light-
frame above-grade walls - R404.1.3.2.2

1. Stem walls not laterally
supported at top. Concrete stem
walls that are not monolithic with
slabs-on-ground or are not
otherwise laterally supported by
slabs-on-ground and retain 48
inches or less of unbalanced fill,
measured from the top of the wall,
shall be constructed in accordance
with Section R404.1.3.

Foundation stem walls that retain
more than 48 inches of unbalanced
fill, measured from the top of the
wall, shall be designed in
accordance with Sections R404.1.1
and R404.4.

2024 Shums Coda Associates
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Concrete foundation stem walls supporting light-
frame above-grade walls - R404.1.3.2.2

2. Stem walls laterally supported at top. Concrete
stem walls that are monolithic with slabs-on-ground
or are otherwise laterally supported by slabs-on-
ground shall be constructed in accordance with
Section R404.1.3.

Where the unbalanced backfill retained by the stem
wall is greater than 48 inches, the connection
between the stem wall and the slab-on-ground, and
the portion of the slab-on-ground providing lateral
support for the wall shall be designed in accordance
with PCA 100 or in accordance with accepted
engineering practice.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

and forms

* Materials used in concrete, the
concrete itself and forms shall
conform to requirements of
this section or ACI 318.

R404.1.3.3 Concrete, materials for concrete,

© 2024 Shums Coda Associates 149

R404.1.3.3.1
Compressive strength

* The minimum specified
compressive strength of
concrete, f‘, shall comply with
Section R402.2 and shall be
not less than 2,500 psi at 28
days in buildings assigned to
Seismic Design Category A, B
or C and 3000 psi in buildings
assigned to Seismic Design
Category DO, D1 or D2.
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R404.1.3.3.6

* Forms shall be made of wood,
steel, aluminum, plastic, a
composite of cement and foam
insulation, a composite of cement
and wood chips, or other
approved material suitable for
supporting and containing
concrete. Forms shall provide
sufficient strength to contain
concrete during the concrete
placement operation.

Form materials and form ties

* Form ties shall be steel, solid
plastic, foam plastic, a composite
of cement and wood chips, a
composite of cement and foam
plastic, or other suitable material
capable of resisting the forces
created by fluid pressure of fresh
concrete.
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Stay-in-place forms
R404.1.3.3.6.1

1. Surface burning characteristics.

The flame-spread index and
smoke-developed index of
forming material, other than
foam plastic, left exposed on the
interior shall comply with Section
R302. The surface burning
characteristics of foam plastic
used in insulating concrete forms
shall comply with Section R316.3.
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IRC Soils and Foundations

Stay-in-place forms
R404.1.3.3.6.1

2. Interior covering.

Stay-in-place forms constructed
of rigid foam plastic shall be
protected on the interior of the
building as required by Section
R316.

Where gypsum board is used to
protect the foam plastic, it shall
be installed with a mechanical
fastening system. Use of
adhesives in addition to
mechanical fasteners is
permitted.
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Stay-in-place forms
R404.1.3.3.6.1

3. Exterior wall covering.

Stay-in-place forms constructed
of rigid foam plastics shall be
protected from sunlight and
physical damage by the
application of an approved
exterior wall covering complying
with this code. Exterior surfaces
of other stay-in-place forming
systems shall be protected in
accordance with this code.

2024 Shums Coda Associates
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Stay-in-place forms
R404.1.3.3.6.1

4. Termite protection.

In areas where the
probability of termite
infestation is “very heavy” as
indicated by Table R301.2(1)
or Figure R301.2(6), foam
plastic insulation shall be
permitted below grade on
foundation walls in
accordance with Section
R318.4.
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R318.4
Foam plastic protection

In areas where the probability of
termite infestation is “very heavy”
as indicated in Figure R301.2(6),
extruded and expanded
polystyrene, polyisocyanurate and
other foam plastics shall not be
installed on the exterior face or
under interior or exterior
foundation walls or slab
foundations located below grade.

The clearance between foam
plastics installed above grade and
exposed earth shall be not less
than 6 inches

© 2024 Shums Coda Associates
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IRC Soils and Foundations

R318.4
Foam plastic protection

Exceptions

1. Buildings where the structural
members of walls, floors, ceilings
and roofs are entirely of
noncombustible materials or
pressure-preservative-treated
wood.

2. Where in addition to the
requirements of Section R318.1, an
approved method of protecting the
foam plastic and structure from
sub:cjerranean termite damage is
used.

3. On the interior side of basement
walls.
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Steel reinforcement
R404.1.3.3.7.1

« Steel reinforcement shall comply
with the requirements of ASTM A
615, A 706, or A 996. ASTM A 996
bars produced from rail steel shall
be Type R. In buildings assigned to
Seismic Design Category A, B or C,
the minimum yield strength of
reinforcing steel shall be 40,000
psi (Grade 40).

In buildings assigned to Seismic
Design Category DO, D1 or D2,
reinforcing steel shall comply with
the requirements of ASTM A 706
for low-alloy steel with a
minimum yield strength of 60,000
psi (Grade 60).
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Reinforcing

Main Ribs

e canec Grade 60 shown
— for Producing Mill Grade 40— No grade meings
.~ Bor Size 111 Grade 5060
_- Type Steel” Grade 75 - 75
1 Grade 80 - 80
_ GradeMark  Grade 100~ 100

Grade 120 - 120
* Steel Types

§-for Carbon-Stes! (AB15)
A=tor fode-Steel |A596)
W for Low-Alioy Steel (A706)
5S5~for Staindess Sl (A955)
CS~for Low-Carbon Chromsum (A10G5)
By marbeet with 5 ace! Wy moet both ASTS and XS

ps: crsi.org/index.
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Location of reinforcement in wall
R404.1.3.3.7.2

© 2024 Shums Coda Associates 160

* The center of vertical
reinforcement in basement
walls determined from Tables
R404.1.2(2) through
R404.1.2(7) shall be located at
the centerline of the wall.

* Vertical reinforcement in
basement walls determined
from Table R404.1.2(8) shall be
located to provide a maximum
cover of 1% inches measured
from the inside face of the
wall.

160
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Location of reinforcement in wall
R404.1.3.3.7.2

* Regardless of the table used to
determine vertical wall
reinforcement, the center of
the steel shall not vary from
the specified location by more
than the greater of 10 percent
of the wall thickness and 3/8-
inch.

* Horizontal and vertical
reinforcement shall be located
in foundation walls to provide
the minimum cover required
by Section R404.1.3.3.7.4.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

161

Wall openings
R404.1.3.3.7.3

2024 Shums Coda Associates 162

* Vertical wall reinforcement
required by Section R404.1.3.2
that is interrupted by wall
openings shall have additional
vertical reinforcement of the
same size placed within 12
inches of each side of the
opening.

Support and cover
R404.1.3.3.7.4

* Reinforcement shall be secured in
the proper location in the forms
with tie wire or other bar support
system to prevent displacement
during the concrete placement
operation.

* Steel reinforcement in concrete
cast against the earth shall have a
minimum cover of 3 inches.

* Minimum cover for reinforcement
in concrete cast in removable
forms that will be exposed to the
earth or weather shallbe 1%
inches for No. 5 bars and smaller,
and 2 inches for No. 6 bars and
larger.

© 2024 Shums Coda Associates
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Support and cover
R404.1.3.3.7.4

© 2024 Shums Coda Associates 164

* For concrete cast in removable
forms that will not be exposed
to the earth or weather, and
for concrete cast in stay-in-
place forms, minimum cover
shall be 3/4 inch. The minus
tolerance for cover shall not
exceed the smaller of one-
third the required cover or 3/8
inch.
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Lap splices
R404.1.3.3.7.5

* Vertical and horizontal wall

reinforcement shall be the
longest lengths practical. Where
splices are necessary in
reinforcement, the length of lap
splice shall be in accordance
with Table R608.5.4.(1) and

* The maximum gap between
noncontact parallel bars at a lap
splice shall not exceed the
smaller of one-fifth the required
lap length and 6 inches [See
Figure R608.5.4(1)].

© 2024 Shums Coda Associates

Figure R608.5.4(1). i
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Alternate grade of reinforcement and spacing
-R404.1.3.3.7.6

* Where tables in Section
R404.1.2.2 specify vertical wall
reinforcement based on
minimum bar size and
maximum spacing, which are
based on Grade 60 steel
reinforcement, different size
bars and/or bars made from a
different grade of steel are
permitted provided an
equivalent area of steel per
linear foot of wall is provided.
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spacing - R404.1.2.3.7.6

* Use of Table R404.1.2(9) is
permitted to determine the
maximum bar spacing for
different bar sizes than
specified in the tables and/or
bars made from a different
grade of steel.

* Bars shall not be spaced less
than one-half the wall
thickness, or more than 48
inches on center.
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Alternate grade of reinforcement and

167

Standard hooks
R404.1.3.3.7.7

* Where reinforcement is required by this code to terminate with a
standard hook, the hook shall comply with Section R608.5.4.5 and
Figure R608.5.4(3).

LT — 20 08G HOOK 'T—J—__._ =)
. o= ANT
y -
o4, 8END TR | ExtEnSion
DUAMETER 4
135 DEG HwOOK * I— ™,
S J )
~ | l\ A4 BEND ’/
samew " | S/ DAMETIN (- /\
DLAMETER .___ L
e
<&
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LESS TrAN 4 o, EXTENSION rom LNTELS
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WALLS AND FOUNDATIONS.
FIGURE R§08.5.4(3)
STANDARD HOOKS
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IRC Soils and Foundations

Construction joint reinforcement
R404.1.3.3.7.8

* Construction joints in
foundation walls shall be made
and located to not impair the
strength of the wall.

« Construction joints in plain
concrete walls, including walls
required to have not less than
No. 4 bars at 48 inches on
center by Sections R404.1.3.2
and R404.1.4.2, shall be located
at points of lateral support, and
a minimum of one No. 4 bar
shall extend across the
construction joint at a spacing

STANDARD CONSTRUCTION JOINT DETAILS

Q) ot sutpect £ hydmstics: preasare

not to exceed 24 inches on
center.
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Construction joint reinforcement
R404.1.3.3.7.8

* Construction joint
reinforcement shall have a
minimum of 12 inches
embedment on both sides of
the joint.

¢ Construction joints in
reinforced concrete walls shall
be located in the middle third
of the span between lateral
supports, or located and
constructed as required for
joints in plain concrete walls.
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Construction joint reinforcement
R404.1.3.3.7.8

* Exception:

* Use of vertical wall
reinforcement required by this
code is permitted in lieu of
construction joint
reinforcement provided the
spacing does not exceed 24
inches, or the combination of
wall reinforcement and No.4
bars described above does not
exceed 24 inches.

© 2024 Shums Coda Associates
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Exterior wall coverings
R404.1.3.3.8

* Requirements for installation
of masonry veneer, stucco and
other wall coverings on the
exterior of concrete walls and
other construction details not
covered in this section shall
comply with the requirements
of this code.
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IRC Soils and Foundations

Requirements for Seismic Design Category C
R404.1.3.4

* Concrete foundation walls
supporting above-grade
concrete walls in townhouses
assigned to Seismic Design
Category C shall comply with
ACI 318, ACI 332 or PCA 100
(see Section R404.1.3).

Building Code
Requirements for
Structural Concrete
and Commentary
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Seismic Design Categories DO, D1 and D2

R404.1.4.1 Masonry

* In buildings assigned to Seismic
Design Category DO, D1 or D2, as
established in Table R301.2(1),
masonry foundation walls shall
comply with this section.

* In addition to the requirements of
Table R404.1.1(1), plain masonry
foundation walls shall comply
with the following:
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1. Wall height shall not exceed 8
feet.

2. Unbalanced backfill height shall
not exceed 4 feet.

3. Minimum nominal thickness for
plain masonry foundation walls
shall be 8 inches.

4. Masonry stem walls shall have a
minimum vertical reinforcement of
one No. 3 bar located a maximum
of 4 feet on center in grouted cells.
Vertical reinforcement shall be tied
to the horizontal reinforcement in
the footings.

173
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Seismic Design Categories DO, D1 and D2
R404.1.4.1 Masonry

* Foundation walls, supporting
more than 4 feet of
unbalanced backfill or
exceeding 8 feet in height shall
be constructed in accordance
with Table R404.1.1(2),
R404.1.1(3) or R404.1.1(4).

* Masonry foundation walls shall
have two No. 4 horizontal bars
located in the upper 12 inches
of the wall.
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Concrete foundation walls

R404.1.4.2

* In buildings assigned to Seismic
Design Category DO, D1 or D2, as
established in Table R301.2(1),
concrete foundation walls that
support light-frame walls shall
comply with this section, and
concrete foundation walls that
support above-grade concrete
walls shall comply with ACI 318,
ACI 332 or PCA 100 (see Section
R404.1.3).

In addition to the horizontal
reinforcement required by Table
R404.1.2(1), plain concrete walls
supporting light-frame walls shall
comply with the following.

© 2024 Shums Coda Associates 176

¢ 1. Wall height shall not exceed
8 feet.

¢ 2. Unbalanced backfill height
shall not exceed 4 feet.

* 3.  Minimum thickness for plain
concrete foundation walls shall be
7.5 inches except that 6 inches is
permitted where the maximum
wall height is 4 feet, 6 inches.

176
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IRC Soils and Foundations

Concrete foundation walls
R404.1.4.2

Foundation walls less than 7.5 inches in
thickness, supporting more than 4 feet
of unbalanced backfill or exceeding 8
feet in height shall be provided with
horizontal reinforcement in accordance
with Table R404.1.2(1), and vertical
reinforcement in accordance with Table
R404.1.2(2), R404.1.2(3), R404.1.2(4), :
R404.1.2(5), R404.1.2(6), R404.1.2(7) or |
R404.1.2(8). Where Tables R404.1.2(2)
through R404.1.2(8) permit plain
concrete walls, not less than No. 4
vertical bars at a spacing not exceeding
48 inches shall be provided.
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Foundation wall thickness based on walls
supported - R404.1.5

* The thickness of
masonry or concrete
foundation walls shall
not be less than that
required by Section
R404.1.5.1 (Masonry) or
R404.1.5.2 (Concrete),
respectively.

2024 Shums Coda Associates
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R404.1.5.1
Masonry wall thickness

Masonry foundation walls shall
be not be less than the
thickness of the wall supported,
except that masonry foundation
walls of at least 8-inch nominal
thickness shall be permitted
under brick veneered frame
walls and under 10-inch-wide
cavity walls where the total
height of the wall supported,
including gables, is not more
than 20 feet, provided the
requirements of Section
R404.1.1 are met.
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R404.1.5.2
Concrete wall thickness

* 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
projections built into the wall
for support of masonry veneer
or other purposes are not
within the scope of the tables
in this section.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

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
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R404.1.5.2
Concrete wall thickness
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Exception:

Where the height of the
reduced thickness portion
measured to the underside of
the floor assembly or sill plate
above is less than or equal to 24
inches and the reduction in
thickness does not exceed 4
inches, the vertical
reinforcement is permitted to
be based on the thicker portion
of the wall.
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Height Above Finished Grade
R404.1.6

© 2024 Shums Coda Associates

* 4 inches for masonry
veneer

*6 inches elsewhere

183

Backfill Placement
R404.1.7

* Backfill shall not be placed
against the wall until the
wall has sufficient strength
and has been anchored to
the floor above, or has been
sufficiently braced to
prevent damage by the
backfill.

* Except walls supporting less
than 4’ of unbalance backfill

183
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IRC Soils and Foundations

R404.1.8
Rubble stone masonry

* Rubble stone masonry
foundation walls shall have a
minimum thickness of 16
inches, shall not support an
unbalanced backfill exceeding
8 feet in height, shall not
support a soil pressure greater
than 30 pounds per square
foot per foot, and shall not be
constructed in Seismic Design
Categories DO, D1, D2 or
townhouses in Seismic Design

R404.1.9

Isolated Masonry Piers

* 8” minimum nominal thickness

* Length not to exceed 3x the
nominal thickness (provided)

* Height not to exceed 4x
nominal thickness (provided)

Thickness

Length
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R404.1.9.1
Pier Cap

* Hollow masonry shall be
provided with a minimum
of 4” solid masonry or

concrete cap (or grouted

full down at least 4”).
* If required, termite

protection required at the
cap.

Category C.
185
R404.1.9
Isolated Masonry Piers

Except...

* Filled solid with grout, the
height may be 10x the nominal
thickness

187
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IRC Soils and Foundations

R404.1.9.2
Supporting floor girders

© 2024 Shums Coda Associates

* Interior bearing walls
* 12” minimum thickness
* 10" maximum height

* Exterior bearing walls
* 12” minimum thickness
* 4’ maximum height

* Height is measured from the
bottom of the footing.

* Thickness applies to the pier,
not the masonry unit

R404.1.9
Isolated Masonry Piers

] “ « If supporting braced wall
— | panels, the pier must be
BN designed using accepted
engineering practice
* SDC D and Townhouse SDC C

requires design by accepted
engineering practice.

* Flood areas required design
per R322

2024 Shums Coda Associates
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Wood Foundation Walls
R404.2

*Wood Grade

* Stud Size
* 2X6 minimum

© 2024 Shums Coda Associates

* Grade mark DOC PS20

* Height of Backfill for
foundations not designed
per AF&PA Report #7

* maximum 4 feet
* Table R404.2.3

191
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Wood Foundation Walls
R404.2

* Backfilling
* not until first floor has been
constructed or walls braced
* Drainage & Damproofing
* R405 & R406

* Sheathing Fastening
* Stainless steel
* Table R602.3(1)

© 2024 Shums Coda Associates
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IRC Soils and Foundations

Wood sill plates
R404.3

* Wood sill plates shall be a
minimum of 2-inch by 4-inch
nominal lumber.

* Anchorage shall be in
accordance with Sections
R403.1.6 and R602.11.
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Retaining Walls
R404.4

* Retaining walls that are not
laterally supported at the top
and that retain in excess of
24 inches of unbalanced fill
shall be designed to ensure
stability against overturning,
sliding, excessive foundation
pressure and water uplift.
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Retaining Walls
R404.4

Retaining walls shall be
designed for a safety
factor of 1.5 against lateral
sliding and overturning.

This section shall not
apply to foundation walls
supporting buildings.
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Precast concrete foundation walls
R404.5

* Precast concrete foundation walls
shall be designed in accordance
with accepted engineering
practice. The design and
manufacture of precast concrete
foundation wall panels shall
comply with the materials
requirements of Section R402.3
or ACI 318.

The panel design drawings shall
be prepared by a registered
design professional where
required by the statutes of the
jurisdiction in which the project is
to be constructed in accordance
with Section R106.1.

© 2024 Shums Coda Associates 19
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Identification
R404.5.3

=

CERTIFICATE TUVNORD

* Precast concrete foundation
wall panels shall be identified
by a certificate of inspection
label issued by an approved
third party inspection agency.
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R405.1

* Drainage tiles, gravel or
crushed stone drains,
perforated pipe or other
approved systems or

or below the top of the

of the slab and shall
discharge by gravity or
mechanical means into an
approved drainage system.

Foundation Drainage

materials shall be installed at

footing or below the bottom

© 2024 Shums Coda Associates 199

IRC Soils and Foundations

Foundation Drainage

R405.1
* Drains shall be provided
E around all concrete or
masonry foundations
/ that retain earth and
enclose habitable or

usable spaces located
FILTER . below grade.
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Foundation Drainage
R405.1

* Gravel or crushed stone
drains shall extend at least 1
foot beyond the outside edge
of the footing and 6 inches
above the top of the footing
and be covered with an
approved filter membrane
material.
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IRC Soils and Foundations

Foundation Drainage
R405.1

* The top of open joints of drain tiles
shall be protected with strips of
building paper, and the drainage
tiles or perforated pipe shall be
placed on a minimum of 2 inches of
washed gravel or crushed rock at
least one sieve size larger than the
tile joint opening or perforation
and covered with not less than 6
inches of the same material.

=T © 2024 Shums Coda Associates
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Foundation Drainage
R405.1, Exception
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* A drainage system is not
required when the
foundation is installed on
well-drained ground or sand-
gravel mixture soils according
to the Unified Soil
Classification System, Group |
Soils, as detailed in Table
R405.1.

TABLE R405.1
PROPERTIES OF SOILS CLASSIFIED ACCORDING TO THE UNIFIED SOIL CLASSIFICATION SYSTEM
UMIFIED SOIL VOLUME CHANGE
SOIL CLASSIFICATION DRAINAGE FROST HEAVE POTENTIAL
GROUP | SYSTEM SYMBOL S0IL DESCRIFTION CHARACTERISTICS® POTENTIAL EXPANSION®
s Well-graded gravels, gravel sand mixtures, ~
GW C i
- little of no fines d00d Liw Low
Poorly praded gravels or gravel sand - .
G ¢ : G ¥
) mixiures, little or no fines o L oW
Well-graded sands. gravelly sands. little or 5
Group | W by ﬂ:‘ L Good Low Low
sp Poorly graded sands or gravelly sands, lintle Good Lo Low
or o fines
GM Silty gravels, gravel-sand-silt mixtures Good Medium Low
5M Silty sand, sand-silt mixtures Good Medium Low
GC Clayey pravels, gravel-sand-clay mixtures Medium Medium Low
5C Clayey sands, sand-clay mixtune Medium Medium Low
1 : silts and very fine sands, rock
Groop I ML four, silty or clayey fine sands or clayey Medium High Low
salts with slight plasticity
Inorganic clays of bo medim plasticity, Medium
CL gravelly clays, sandy clays, silty clays, lean Medium Medium LW
clays -
CH Inorganic clays of high plasticity, fat clays Poor Medium High
Group 111 Inorganic silts, micaceous or distomaceous
ik fine sandy or silty soils, elastic silts Pour High High
oL Dlg:m.:\' silts and organic silty clays of low Poor Medium Modiam
pasticity
Gi v Chrganic clay sticity.
Group | OH Gr‘:n':::n::\” of medium to high plasticity Unsatisfactory Medium High
h Peat and other highly organic soils Unsatisfactory Medium High
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Precast concrete foundation

R405.1.1

* Precast concrete walls that retain
earth and enclose habitable or
useable space located below-

rade that rest on crushed stone

‘ootings shall have a perforated
drainage pipe installed below the
base of the wall on either the
interior or exterior side of the
wall, at least one foot beyond the
edge of the wall.

If the exterior drainage pipe is
used, an approved filter
membrane material shall cover
the pipe.

The drainage system shall
discharge into an approved sewer
system or to daylight.
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IRC Soils and Foundations

Wood Foundation Drainage
405.2

*Wood foundations
enclosing habitable or
usable spaces located
below grade shall be
adequately drained in
accordance with Sections
R405.2.1 through
R405.2.3.

2024 Shums Coda Associates
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Base
R405.2.1

* A porous layer of gravel,
crushed stone or coarse sand
shall be placed to a minimum
thickness of 4 inches under
the basement floor. Provision
shall be made for automatic

~ draining of this layer and the

- gravel or crushed stone wall

footings.
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Vapor Barrier
R405.2.2

* A 6-mil-thick
polyethylene vapor
retarder shall be applied
over the porous layer
with the basement floor
constructed over the
polyethylene.
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Drainage Dystem
R405.2.3

*In other than Group I soils, a sump shall be provided
to drain the porous layer and footings.

*The sump shall be at least 24 inches in diameter or
20 inches square, shall extend at least 24 inches
below the bottom of the basement floor and shall
be capable of positive gravity or mechanical
drainage to remove any accumulated water.

*The drainage system shall discharge into an
approved sewer system or to daylight.
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IRC Soils and Foundations

Foundation Damproofing
R406

* Except where required to
be waterproofed by
R406.2, foundation walls
that retain earth and .
enclose habitable or usable |
spaces located below
grade shall be
dampproofed from the top
of the footing to the
finished grade.

2024 Shums Coda Asso
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Foundation Damproofing
R406

* Masonry walls shall have not less than 3/8 inch portland
cement parging applied to the exterior of the wall. The
parging shall be dampproofed in accordance with one of the
following:

1. Bituminous coating.

. 3 pounds per square yard of acrylic modified cement.

. 1/8-inch coat of surface-bonding cement complying with ASTM C 887.

. Any material permitted for waterproofing in Section R406.2.

. Other approved methods or materials.

u b~ wWwN

Exception: Parging of unit masonry walls is not required where a
material is approved for direct application to the masonry.
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R406

© 2024 Shums Coda Ass

Foundation Damproofing

* Concrete walls shall be

dampproofed by applying any
one of the above listed
dampproofing materials or
any one of the waterproofing
materials listed in Section
R406.2 to the exterior of the
wall.

ociates 211
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210

Concrete And Masonry Foundation
Waterproofing - R406.2

* In areas where a high water table
or other severe soil-water
conditions are known to exist,
exterior foundation walls that
retain earth and enclose interior
spaces and floors below grade shall
be waterproofed from the top of
the footing to the finished grade.
Walls shall be waterproofed in
accordance with one of the
following:
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Concrete And Masonry Foundation
Waterproofing - R406.2

2-ply hot-mopped felts.

55 pound roll roofing.

6-mil polyvinyl chloride.

6-mil polyethylene.

40-mil polymer-modified asphalt.
60-mil flexible polymer cement.

1/8 inch cement-based, fiber-reinforced,
waterproof coating.

8. 60-mil solvent-free liquid-applied synthetic
rubber.

Nk wNeR
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Dampproofing For Wood Foundations -
R406.3

*Wood foundations
enclosing habitable or
usable spaces located
below grade shall be
dampproofed in
accordance with Sections
R406.3.1 through
R406.3.4.
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IRC Soils and Foundations

Concrete And Masonry Foundation
Waterproofing - R406.2, Exception

* Organic-solvent-based products such as
hydrocarbons, chlorinated hydrocarbons, ketones
and esters shall not be used for ICF walls with
expanded polystyrene form material.

* Use of plastic roofing cements, acrylic coatings,
latex coatings, mortars and pargings to seal ICF
walls is permitted. Cold-setting asphalt or hot
asphalt shall conform to type C of ASTM D 449.

*Hot asphalt shall be applied at a temperature of less
than 200°F.
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Panel Joint Sealed
R406.3.1

* Plywood panel joints in the
foundation walls shall be
sealed full length with a
caulking compound capable
of producing a moisture-
proof seal under the
conditions of temperature
and moisture content at
which it will be applied and
used.

215
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Below-grade Moisture Barrier R406.3.2

* A 6-mil-thick polyethylene
film shall be applied over the
below-grade portion of
exterior foundation walls
prior to backfilling. Joints in
the polyethylene film shall be
lapped 6 inches and sealed
with adhesive.
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Below-grade Moisture Barrier R406.3.2

* The joint between the strip
and the wall shall be caulked R
full length prior to fastening
the strip to the wall.

* Other coverings appropriate
to the architectural
treatment may also be used. ===
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IRC Soils and Foundations

Below-grade Moisture Barrier R406.3.2

| Freons 18 | * The top edge of the polyethylene
film shall be bonded to the
sheathing to form a seal.

* Film areas at grade level shall be
protected from mechanical damage
and exposure by a pressure
preservatively treated lumber or
plywood strip attached to the wall
several inches above finish grade
level and extending approximately
9 inches below grade.
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Below-grade Moisture Barrier R406.3.2

*The polyethylene film
shall extend down to the
bottom of the wood
footing plate but shall
not overlap or extend
into the gravel or
crushed stone footing.
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Porous Fill
R406.3.3

*The space between the excavation and the
foundation wall shall be backfilled with the same
material used for footings, up to a height of 1 foot
above the footing for well-drained sites, or one-half
the total back-fill height for poorly drained sites.
The porous fill shall be covered with strips of 30-
pound asphalt paper or 6-mil polyethylene to
permit water seepage while avoiding infiltration of
fine soils.
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Precast concrete foundation system
dampproofing - R406.4

* Except where required by
Section R406.2 to be
waterproofed, precast
concrete foundation walls
enclosing habitable or useable
spaces located below grade
shall be dampproofed in
accordance with Section
R406.1.

2024 Shums Coda Associates 23

IRC Soils and Foundations

Backfill
R406.3.4

*The remainder of the
excavated area shall be
backfilled with the same
type of soil as was
removed during the
excavation.

2024 Shums Coda Associates
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Panel joints sealed
R406.4.1

* Precast concrete foundation
panel joints shall be sealed full
height with a sealant meeting
ASTM C 920, Type S or M,
Grade NS, Class 25, Use NT, M
or A. Joint sealant shall be
installed in accordance with
the manufacturer's installation
instructions.

© 2024 Shums Coda Associates
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IRC Soils and Foundations

Wood Column Protection Wood Columns
R407.1 R317.1.4

*Wood columns shall be *Wood columns shall be
protected against decay approved wood of
as set forth in Section natural decay resistance

; R317 or approved pressure-
1 G preservative-treated
i ,l‘» wood.
- S
b E & * Except...
.7!;«"";.@ | P
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Wood Columns
R317/.1.4, Exceptions

1. Columns exposed to the
weather or in basements when

supported by concrete piers or located within the periphery
metal pedestals projecting 1 of the building when

inch above a concrete floor or supported by a concrete pier
6 inches above exposed earth or metal pedestal at a height
and the earth is covered by an more than 8 inches from
approved impervious moisture exposed earth and the earth
barrier. is covered by an impervious
moisture barrier.

Wood Columns
R317.1.4, Exceptions

2. Columns in enclosed crawl
spaces or unexcavated areas
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IRC Soils and Foundations

Wood Columns
R317.1.4, Exceptions

3. Deck posts supported by
concrete piers or metal
pedestals projecting not less
than 1 inch above a concrete
floor or 6 inches above exposed
earth.
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Steel Column Protection
R407.2

All surfaces (inside and
outside) of steel columns shall
be given a shop coat of rust-
inhibitive paint, except for
corrosion-resistant steel and
steel treated with coatings to
provide corrosion resistance.
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Structural Requirements
R407.3

* The columns shall be re-
strained to prevent lateral
disglacement at the bottom
end.

* Wood columns shall not be
less in nominal size than 4
inches by 4 inches.

* Steel columns shall not be
less than 3-inch-diameter
Schedule 40 pipe
manufactured in
accordance with ASTM A 53
Grade B or approved
equivalent.
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Structural Requirements
R407.3

Exception:

In Seismic Design Categories A,
B and C, columns no more than
48 inches in height on a pier or
footing are exempt from the
bottom end lateral displacement
requirement within under-floor
areas enclosed by a continuous
foundation.
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IRC Soils and Foundations

Under floor Ventilation
R408

*1/150 square feet

*1/1500 with Class |
vapor retarder

*One ventilating
opening shall be
within 3 feet of each
corner of the
building.

©2024 Shums ¢

Under floor Ventilation
R408

* Ventilation openings shall be
covered for their height and
width with any of the following
materials provided that the
least dimension of the
covering shall not exceed %
inch:

—
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1. Perforated sheet metal plates
not less than 0.070 inch thick.

2. Expanded sheet metal plates
not less than 0.047 inch thick.

3. Cast-iron grill or grating.

4. Extruded load-bearing brick
vents.

5. Hardware cloth of 0.035 inch
wire or heavier.

6. Corrosion-resistant wire
mesh, with the least
dimension being 1/8 inch.
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Under floor Ventilation
R408

Exception:

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 | vapor
retarder material and the
required openings are placed to
provide cross ventilation of the
space. The installation of
operable louvers shall not be
prohibited.
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Unvented Crawl Space
R408.3
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Ventilation openings in under-floor
spaces specified in Sections R408.1
and R408.2 shall not be required
where:

1. Exposed earth is covered with a
continuous Class | vapor retarder.
Joints overlap by 6 inches and shall
be sealed or taped. The edges
extend at least 6 inches up the stem
wall and shall be attached and sealed
to the stem wall; and

236
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Unvented Crawl! Space
R408.3

2. One of the following is
provided for the under-
floor space:

2.1. Continuously operated
mechanical exhaust
ventilation at a rate equal to
1 cfm for each 50 ft2 of
crawlspace 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
N1102.2.8;
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Unvented Crawl Space
R408.3

2.2. Conditioned air supply
sized to deliver at a rate
equal to 1 cfm for each 50
ft2 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
N1102.2.8;
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Unvented Crawl Space
R408.3
2.3 Plenum in existing
structures complying with
Section M1601.5, if under-
floor space is used as a
plenum.
239
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Unvented Crawl Space
R408.3

2.4. Dehumidification sized to
provide 70 pints of moisture
removal per day for every 1,000
square feet of crawl space floor
area.

© 2024 Shums Coda Associates
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Under-Floor Plenums
M1601.5

Under-floor plenums shall be
prohibited in new structures.

Modification or repairs to
under-floor plenums in existing
structures shall conform to the
requirements of this section.

© 2024 Shums Coda Associates
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General
M1601.5.1
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The space shall be cleaned of
loose combustible materials and
scrap, and shall be tightly
enclosed.

The ground surface of the space
shall be covered with a moisture
barrier having a minimum
thickness of 4 mils

Plumbing waste cleanouts shall
not be located within the space.

241

Materials
M1601.5.2

The under-floor space, including
the sidewall insulation, shall be
formed by materials having
flame-spread ratings not greater
than 200 when tested in
accordance with ASTM E 84.
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243

243

© 2024 Shums Coda Associates

242
Furnace Connections
M1601.5.3
1. The receptacle shall be
A duct shall extend from the securely suspended from the
furnacg supply outlet to not less floor members and shall not
than 6 inches below the be more than 18 inches below
combustible framing. This duct the floor opening.
shall comply with the provisions
of Section M1601.1. 2. The area of the receptacle
) shall extend 3 inches beyond
A noncombustible receptacle the opening on all sides.
shall be installed below any .
floor opening into the plenum in 3.The perllme;elrl?]f the ical
accordance with the following :’_ecepltac ei 1a h ﬂ‘,’eha veLtlca
requirements: (;‘;2; seigsets inch high at the
244
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RETURN AIR —

— MINIMUM
"~ 1BIN x 24 IN
ACCESS

s /' / NONCOMBUSTIBLE RECEPTACLE -/
SV IMNERTENSION /' SUSPENDED NOT MORE THAN 18 IN
/  BELOW FLOOR

RECEPTACLE TO EXTEND 3 IN
BEYOND DIFFUSER ON ALL SIDES

UNDER-FLOOR PLENUM SPACE

or 8 1inch =254 mm.

Commentary Figure M1801.5
UNDER-FLOOR PLENUM
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I\
L ~ VAPOR BARRIER WITH A MIN

p—FLOOR DIFFUSER

THICKNESS OF 4 MILS
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Furnace Controls
M1601.5.5

* The furnace shall be equipped
with an automatic control that
will start the air--circulating
fan when the air in the furnace
bonnet reaches a temperature
not higher than 150°F.

* The furnace shall additionally
be equipped with an approved
automatic control that limits
the outlet air temperature to
200°F.

© 2024 Shums Coda Associates
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Access
M1601.5.4

* Access to an under-floor
plenum shall be provided
through an opening in the
floor with minimum
dimensions of 18 inches by 24
inches.
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Crawlspace Access
R408.4

* Minimum opening
*18” X 24” in floor
*16” X 24” in perimeter

wall

*16” X 24” areaway
required in access is
below grade

* Mechanical equipment
access
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Removal Of Debris
R408.5

* The under-floor grade shall
be cleaned of all vegetation
and organic material. All
wood forms used for placing
concrete shall be removed
before a building is occupied
or used for any purpose.

* All construction materials
shall be removed before a
building is occupied or used
for any purpose.
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Finished Grade
R408.6

* May be located at bottom of
footings
« If ground water can rise to within

6” of finished floor at building
perimeter or surface water
doesn’t drain, grade shall be as
high as outside finished grade or
approved drainage system is
provided
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Flood Resistance
R408.7

* For buildings located in areas prone
to flooding:

* Walls enclosing the underfloor space
shall be provided with flood
openings in accordance with Section
R323.2.2.

* The finished ground level of the
underfloor space shall be equal to or
higher than the outside finished
ground level on at least one side.

Exception:

* Underfloor spaces that meet the
requirements of FEMA/FIATB 11-1.
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R408.8 Under-floor vapor retarder.

¢ In Climate Zones 1A, 2A and 3A below
the warm-humid line, a continuous Class
| or Il vapor retarder shall be provided on & 3
the exposed face of air-permeable M :
insulation installed between the floor :
joists and exposed to the grade in the
under-floor space. The vapor retarder
shall have a maximum water vapor
permeance of 1.5 perms when tested in
accordance with Procedure B of ASTM
E96.

* Exception:The vapor retarder shall not be
required in unvented crawl spaces
constructed in accordance with Section
R408.3.
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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 AIA 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.

LI
o

]
91’§

Wi,

o

© 2024 Shums Coda Associates 253

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
prohibited.
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Colorado Division

4610 S Ulster, Suite 150
Denver, CO 80237

Ph. 303-400-6564

Fax 303-693-0630
www.shumscoda.com
gil.rossmiller@shumscoda.com
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