Technical Information

FOUNDATION REQUIREMENTS

GARFIELD COUNTY WASHINGTON

PLANNING & BUILDING DEPARTMENT

300 S. 19th Street, Pomeroy, WA 99347
Phone: (509) 843-1301

The following information isan abbreviated look at the foundation requirements contained within the International Residential
Code (IRC). Much of the information isreprinted from the IRC. The IRC provides a prescriptive method and several prescriptive
options for determining appropriate foundation design. For questions please contact our office or Inspection staff.

1) To assist in determining your foundation design you must firstevaluate the soil on your site using the following definitions
(Table R405.1) and the soil load-bearing value (Table R401.4.1)

Table R405.1

PROPERTIES OF SOILS CLASSIFIED ACCORDING TO THE UNIFIED SOIL CLASSIFICATION SYSTEM

VOLUME
UNIFIED SOIL CHANGE
SOIL CLASSIFICATION DRAINAGE FROSTHEAVE | POTENTIAL
GROUP SYSTEM SYMBOL SOIL DESCRIPTION CHARACTERISTICS® POTENTIAL | EXPANSION®
GW Well-graded gravels, gravel sand mixtures, little or no fines. Good Low Low
GP Poorly graded gravels or gravel sand mixtures, little or no fines. Good Low Low
Group | W Well-graded sands, gravelly sands, little or no fines. Good Low Low
P Poorly graded sands or gravelly sands, little or no fines. Good Low Low
GM Silty gravels, gravel-sand-silt mixtures. Good Medium Low
SM Silty sand, sand-silt mixtures. Good Medium Low
GC Clayey gravels, gravel-sand-clay mixtures. Medium Medium Low
SC Clayey sands, sand-clay mixture. Medium Medium Low
Group | Inorganic silts and very fine sands, rock flour, silty or clayey fine
ML sands or clayey silts with slight plasticity. Medium High Low
Inorganic clays of low to medium plasticity, gravelly clays, sandy
CL clays, silty clays, lean clays. Medium Medium | Medium to Low
CH Inorganic clays of high plasticity, fat clays. Poor Medium High
Group i Inorganic silts, micaceous or diatomaceous find sandy or silty soils,
MH elastic silts. Poor High High
oL Organic silts and organic silty clays of low plasticity. Poor Medium Medium
Group IV OH Organic clays of medium to high plasticity, organic silts. Unsatisfactory Medium High
Pt Peat and other highly organic soils. Unsatisfactory Medium High




TABLE R401.4.1

PRESUMPTIVE LOAD-BEARING VALUES OF FOUNDATION MATERIALS?

CLASS OF MATERIAL

LOAD-BEARING PRESSURE
(pounds per square foot)

sandy silt (CI, ML, MH, and CH)

Crystalline bedrock 12,000
Sedimentary and foliated rock 400
Sandy gravel and/or gravel (GW and GP) 3,000
Sand, silty sand, clayey sand, silty gravel and 2000
clayey gravel (SW, SP, SM, SC, GM and GC) '
Clay, sandy clay, silty clay, clayey silt, silt and 1,500°

For S1: 1 pound per square foot =0.0479 kN/m2

a. When soil tests are required by Section R401.4, the allowable bearing capacities of the soil shall
be part of the recommendations.

b. Where the building official determines that in-place soils with an allowable bearing capacity of
less than 1,500 psf are likely to be present at the site , the allowable bearing capacity shall be
determined by a soils investigation.

2) Using the soil bearing value previously determined, refer to Table R403.1 to size the width of the footing based on the num-
ber of stories supported by the foundation. Note: The term Story isused inthe IRC, where as the Uniform Building Code was
based on the number of floor/roof loads supported by the foundation. It ispossible (based on soil bearing value) under the
IRC, that a daylight rancher or split-level design would require a wider footing than previously allowed under the Uniform

Building Code.
TABLE R403.1
MINIMUM WIDTH OF CONCRETE, PRECAST OR MASONRY FOOTINGS (inches)?
LOAD-BEARING VALUE OF SOIL (psf)
1,500 2,000 3000 | >4,000
Conventional light-frame construction
1-story 12 12 12 12
2-story 15 12 12 12
3-story 23 17 12 12
4-inch brick veneer over light frame or 8-inch hollow concrete masonry
1-story 12 12 12 12
2-story 21 16 12 12
3-story 32 24 16 12
8-inch solid or fully grouted masonry
1-story 16 12 12 12
2-story 29 21 14 12
3-story 42 32 21 16

For SI: 1 inch =25.4 mm, 1 pound per square foot = 0.0479 kPa.
a. Where minimum footing width is 12 inches, use of a single wythe of solid or fully grouted 12-inch
nominal concrete masonry units is permitted.

3) Concrete strength is determined from Table R402.2. The Columbia County area is situated in the_Severe Weathering Potential
column from Table R402.2, which is provided below. During cold climate placement table footnotes C and D are applicable.




TABLE R402.2
MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE

MINIMUM SPECIFIED COMPRESSIVE STRENGTH?("e)
Weathering potential®

TYPE OR LOCATIONS OF CONCRETE CONSTRUCTION Severe

Basement walls, foundations and other concrete not .
2500

exposed to the weather

Basement slabs and interior slabs on grade, except .
2500

garage floor slabs.

Basement walls, foundation walls, exterior walls and 3000¢

other vertical concrete work exposed to the weather

Porches, carport slabs and steps exposed to the 35000 ¢

weather, and garage floor slabs

For SI: 1 pound per square inch = 6.895 kPa.

a. At 28 days psi.

b. See Table R301.2(1) for weathering potential.

c. Concrete inthese 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 not be less than 5 percent or more
than 7 percent.

e. See Section R402.0 for minimum cement content.

4) Withregard to footings, IRC Section R403.1 requires all exterior wallsto be supported on continuous footings. With few
exceptions, this would include the opening across and under garage doors. Where the foundation must be stepped, the fol-
lowing illustrations depict how this isaccomplished. Figure R403.1, R403.1.5

FIGURE R403.1

A =HORIZONTAL STEP

B = VERTICAL STEP

T=FOOTING THICKNESS

P =PROJECTION THICKNESS

W =WIDTH OF FOOTING
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5) Withthe soil-bearing capacity, footing size and concrete strength selected there are several options for foundation wall
types and reinforcement included inthe IRC 2015. Included in this handout are the two most common. Table R404.1.2(2) for
6”wall thickness and Table R404.1.2(3) for 8” wall thickness. These tables are dependent on soil type, wall height up 10’and
unbalanced backfill. Footnote c allows alternate rebar size, spacing, and grade complying with Table R404.12(9) (back of

brochure).

6) Section R404 requires horizontal rebar in all concrete foundation walls, per Table R404.1.2(1)

TABLE R404.1.2(1)
MINIMUM HORIZONTAL REINFORCEMENT FOR CONCRETE BASEMENT WALLS*®

MAXIMUM UNSUPPORTED
HEIGHT OF BASEMENT WALL

LOCATION OF HORIZONTAL REINFORCEMENT

(feet)
<8 One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near mid-height
- of the wall story
>8 One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near third points

in the wall story

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa
a. Horizontal reinforcement requirements are for reinforcing bars with a minimum yield strength of 40,000 psi and concrete with a mini-

mum concrete compressive strength 2.500 psi.
b. See Section R404.1.2.2 for minimum reinforcement required for foundation walls supporting above-grade concrete walls.

6a) Openings in foundation walls that occur around windows and doors require (2) #4 bars surrounding the opening, and dia-
gional bars placed at the lower corners of such openings. Figure 404.1.2(2)

Figure R404.1.2(2)
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TABLE R404.1.2(2)
MINIMUM VERTICAL REINFORCEMENT FOR 6-INCH NOMINAL FLAT CONCRETE BASEMENT WALLSP:c &6 1]

MINIMUM VERTICAL REINFORCEMENT - BAR SIZE AND
SPACING (inches)
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes® and design lateral soil (psf per foot of depth)
WALL HEIGHT BACKFILL HEIGHT? GM, GC, SM, SM-SC SC, ML-CL
(feet) (feet) GW, GF, SW, SP 30 and ML 45 and inorganic CL 60
4 NR NR NR
5 NR 6@39 6 @48
8 6 5@ 39 6 @48 6 @35
7 6 @48 6@34 6 @25
8 6@39 6 @25 6@18
4 NR NR NR
5 NR 5@ 37 6 @48
9 6 5@ 36 6 @44 6 @32
7 6@47 6@30 6 @22
8 6@ 34 6@ 22 6@ 16
9 6@ 27 6@17 DR
4 NR NR NR
5 NR 5@35 6@ 48
6 6 @48 6@41 6@30
10 7 6@43 6@ 28 6@ 20
8 6 @31 6@ 20 DR
9 6@24 6 @15 DR
10 6@19 DR DR

For SI:1 foot =304.8 mm; 1 inch = 25.4 mm; 1 pound per square foot per foot = 0.157 kPa?/m, 1 pound per square inch = 6.895 kPa.

a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1.

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive
strength of 2,500 psi and vertical reinforcement being located at the center line of the wall. See Section R404.1.2.3.7.2.

c. Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in
accordance with Section R404.1.2.3.7.6 and Table R404.1.2(9).

d. Deflection criterion is L/240, where L isthe height of the basement wall in inches.

e. Interpolation is not permitted.

f. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling.

g. NRindicates no vertical wall reinforcement is required, except for 6-inch nominal walls formed with stay-in-place forming systems in which
case vertical reinforcement shall be No. 4 @48 inches on center..

h. See Section R404.1.2.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls.

i. See Table R611.3 for tolerance from nominal thickness permitted for flat walls.

j. DR means design isrequired in accordance with the applicable building code, or where there isno code, in accordance with ACI 318.


mailto:@48

TABLE R404.1.2(3)
MINIMUM VERTICAL REINFORCEMENT FOR 8-INCH (203 mm) NOMINAL FLAT CONCRETE BASEMENT WALLSP-c ¢t

MINIMUM VERTICAL REINFORCEMENT - BAR SIZE AND
SPACING (inches)
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes® and design lateral soil (psf per foot of depth)
WALL HEIGHT BACKFILL HEIGHT® GM, GC, SM, SM-SC SC, ML-CL
(feet) (feet) GW, GF, SW, 5P 30 and ML 45 and inorganic CL 60
4 NR NR NR
5 NR NR NR
8 6 NR NR 6@ 37
7 NR 6 @36 6@35
8 6@41 6@35 6@ 26
4 NR NR NR
5 NR NR NR
9 6 NR NR 6 @35
7 NR 6 @35 6@ 32
8 6@ 36 6@ 32 6@ 23
9 6@35 6 @25 6@18
4 NR NR NR
5 NR NR NR
6 NR NR 6 @35
10 7 NR 6@ 35 6@ 29
8 6@35 6 @29 6@21
9 6@ 34 6@ 22 6@ 16
10 6@27 6@17 6@12

For Sl:1 foot = 304.8 mm; 1 inch = 25.4 mm; 1 pound per square foot per foot = 0.157 kPam, 1 pound per square inch = 6.895 kPa.

a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1.

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi (420 MPa), concrete with a minimum specified
compressive strength of 2,500 psi and vertical reinforcement being located at the center line of the wall. See Section R404.1.2.3.7.2.

c. Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted
in accordance with Section R404.1.2.3.7.6 and Table R404.1.2(9).

d. NRindicaters no vertical reinforcement is required.

e. Deflection criterion is L/240, where L isthe height of the basement wall in inches.

f. Interpolation is not permitted.

g. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling.

h. See Section R404.1.2.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls.

i. See Table R611.3 for tolerance from nominal thickness permitted for flat walls.




TABLE R404.12(9)

MINIMUM SPACING FOR ALTERNATE BAR SIZE AND/OR ALTERNATE GRADE OF STEEL®" ¢

BAR SPACING BAR SIZE FROM APPLICABLE TABLE IN SECTION R404.1.2.2
APPFLRI’(CZ)XABLE #4 | #5 | #6
TABLE IN Alternate bar size and/or alternate grade of steel desired
SE§4TI102N2 Grade 60 Grade 40 Grade 60 Grade 40 Grade 60 Grade 40
(inches) ws | w6 | wa | w5 | w6 | wa | u6 w | w5 | we | wm | #s| wa | s | 46
Alternate spacing for alternate bar size and/or alternate grade of steel (inches)

8 12 18 5 8 12 5 113 5 8 4 6 2 2 4 5
9 14 20 6 9 13 6 13 4 6 9 4 6 3 4 6
10 16 22 7 10 15 6 14 4 7 9 5 7 3 5 7
11 17 24 7 11 16 7 16 5 7 10 5 8 3 5 7
12 19 26 8 12 18 8 17 5 8 11 5 8 4 6 8
13 20 29 9 13 19 8 18 6 9 12 6 9 4 6 9
14 22 31 9 14 21 9 20 6 9 13 6 10 4 7 9
15 23 33 10 16 22 10 21 6 10 14 7 11 5 7 10
16 25 35 11 17 23 10 23 7 11 15 7 11 5 8 11
17 26 37 11 18 25 11 24 7 11 16 8 12 5 8 11
18 28 40 12 19 26 12 26 8 12 17 8 13 5 8 12
19 29 42 13 20 28 12 27 8 13 18 9 13 6 9 13
20 31 44 13 21 29 13 28 9 13 19 9 14 6 9 13
21 33 46 14 22 31 14 30 9 14 20 10 15 6 10 14
22 34 48 15 23 32 14 31 9 15 21 10 16 7 10 15
23 36 48 15 24 34 15 33 10 15 22 10 16 7 11 15
24 37 48 16 25 35 15 34 10 16 23 11 17 7 11 16
25 39 48 17 26 37 16 35 11 17 24 11 18 8 12 17
26 40 48 17 27 38 17 37 11 17 25 12 18 8 12 17
27 42 48 18 28 40 17 38 12 18 26 12 19 8 13 18
28 43 48 19 29 41 18 40 12 19 26 13 20 8 13 19
29 45 48 19 30 43 19 41 12 19 27 13 20 9 14 19
30 47 48 20 31 44 19 43 13 20 28 14 21 9 14 20
31 48 48 21 32 45 20 44 13 21 29 14 22 9 15 21
32 48 48 21 33 47 21 45 14 21 30 15 23 10 15 21
33 48 48 22 34 48 21 47 14 22 31 15 23 10 16 22
34 48 48 23 35 48 22 48 15 23 32 15 24 10 16 23
35 48 48 23 36 48 23 48 15 23 33 16 25 11 16 23
36 48 48 24 37 48 23 48 15 24 34 16 25 11 17 24
37 48 48 25 38 48 24 48 16 25 35 17 26 11 17 25
38 48 48 25 39 48 25 48 16 25 36 17 27 12 18 25
39 48 48 26 40 48 25 48 17 26 37 18 27 12 18 26
40 48 48 27 41 48 26 48 17 27 38 18 28 12 19 27
41 48 48 27 42 48 26 48 18 27 39 19 29 12 19 27

Table continued on next page




MINIMUM SPACING FOR ALTERNATE BAR $fLERIRADERNATE GRADE OF STEEL®" ¢ (continued)

BAR SPACING BAR SIZE FROM APPLICABLE TABLE IN SECTION R404.1.2.2
APPLICABLE #4 | # | #
TABLE IN Alternate bar size and/or alternate grade of steel desired
R?E((J:4T102N2 Grade 60 Grade 40 Grade 60 Grade 40 Grade 60 Grade 40
(inches) #5 | w6 | wm | #s | we | wa | #6 w | w5 | w6 # | #s | wm | #s | e
Alternate spacing for alternate bar size and/or alternate grade of steel (inches)
42 48 48 28 43 48 27 48 18 28 40 19 30 13 20 28
43 48 48 29 44 48 28 48 18 29 41 20 30 13 20 29
44 48 48 29 45 48 28 48 19 29 42 20 31 13 21 29
45 48 48 30 47 48 29 48 19 30 43 20 32 14 21 30
46 48 48 31 48 48 30 48 20 31 44 21 32 14 22 31
47 48 48 31 48 48 30 48 20 31 44 21 33 14 22 31
48 48 48 32 48 48 31 48 21 32 45 22 34 15 23 32

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

a. Thistable isfor use with tables in Section R404.1.2.2 that specify the minimum bar size and maximum spacing of vertical wall reinforcement
for foundation walls and above grade walls. Reinforcement specified in tables in Sections R404.1.2.2 isbased on Grade 60 steel reinforce-
ment.

b. Bar spacing shall not exceed 48 inches on center and shall not be less than one-half the nominal wall thickness.

c. For Grade 50 steel bars (ASTM A 996, Type R), use spacing for Grade 40 bars or interpolate between Grades 40 and 60.

For more information contact:

Garfield County

Planning & Building Department
300 S. 19th Street

Pomeroy, WA 99347

(509) 843-1301
www.co.garfield.wa.us

Please note that while every effort is made to assure the accuracy of the information contained in this brochure it is not warranted for accuracy. This
document is not intended to address all aspects or regulatory requirements for a project and should serve as a starting point for your investigation. For
detailed information on a particular project, permit, or code requirement refer directly to applicable file and/or code/regulatory documents or contact
the appropriate division or staff.



http://www.columbiaco.com/

