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BASIS FOR DESIGN

BUILDING CODE: International Building Code, 2021

LOADS: Active Earth Pressure = 35 PCF (Equivalent Fluid Pressure)
CONCRETE: Minimum 28 Day Strength = 4000 psi
REINFORCING: Bars #5 and Larger; FY = 40000 psi

Bars #3 and Larger; FY = 40000 psi

ASSUMPTIONS

1. Pool full case is okay by inspection.
2. Bars placed in the center of the wall.
3. Lap splices in reinforcing bars

a. Non-contact splices shall have 2 inch minimum clear between bars.
b. Contact splices must be constructed with the bars aligned so that a line through the center
of the two spliced bars is perpendicular to the surface of the concrete wall.
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CASE ONE ANALYSIS

Analyze the pool shallow end:

Vertical Wall Height = 3.50 feet

Radius = 1.50 feet

Simplified Conservative 3.50 feet

Depth Assumption: +1.50/2 feet
4.25 feet

vyh = 35 pcf (4.25 ft) = 148.75 psf

P = 148.75 psf (4.25 ft)(1/2) = 316.1 plf

y = 1/3 (4.25ft) = 1.42

Ma =  1.42ft(316.10 ft) = 447.9 Ib-ft/ft

Determine the Ultimate Moment Mu:

Mu = 1.7 (447.9 Ib-ft/ft) = 761.4 Ib-ft/ft

As = Area of steel per foot for #4 Bars at 12 inch spacing (A Bars)

Rebar Cross-Sectional Area = 0.1963 square inches

As = (0.1963 sq. inches) (12 /12) = 0.1963 square inches/ft
a-= AsFy = (0.1963) (40000) = 0.1925inches
085fb 0.85 (4000) (12)

Determine the Allowable Moment ¢Mn:

OMn = & As Fy (d -a/2) = 0.90 (0.1963) (40000) (3 - 0.1925 / 2) (1/12) = 1710.0 Ib-ft/ft

éMn > Mu 1710.0 > 761.4 OK

Steel is acceptable for a wall height up to 5.00 feet
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CASE TWO ANALYSIS

Analyze the deep end of the pool (depth up to 7.50 feet)

Vertical Wall Height = 4.00 feet
Radius = 4.50 feet (7.50 feet to main drain)
Simplified Conservative 4.00 feet
Depth Assumption: +4.50/2 feet
6.25 feet
vh = 35 pof (6.25 ft) = 218.75 psf
P = 218.75 psf (6.25 ft)(1/2) = 683.6 plf
y = 1/3 (6.25 ft) = 2.08 ft
Ma =  2.08 ft (683.60 ft) = 1423.9 Ib-ft/ft

Determine the Ultimate Moment Mu:

Mu = 1.7 (1423.9 Ib-ft/ft) = 2420.6 Ib-ft/ft

Try using #4 Bars at 12 inches O.C. (A Bars)

As = Area of steel per foot for #4 Bars at 12 inch spacing

Rebar Cross-Sectional Area = 0.1963 square inches

As = (0.1963 sq. inches) (12 /12) = 0.1963 square inches/ft
a= As Fy = (0.1963) (40000) = 0.1925inches
0.85fcb 0.85 (4000) (12)

Determine the Allowable Moment ¢Mn:

dMn = ¢ As Fy (d - a/2) = 0.90 (0.1963) (40000) (4 - 0.1925/2) (1/12) = 2275.4 1b-ft/ft

éMn > Mu 22754 < 2420.6 Not OK
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Try using #4 Bars at 6 inches O.C. (A Bars plus intermediate B Bars)
As = Area of steel per foot for #4 Bars at 6 inch spacing

Rebar Cross-Sectional Area = 0.1963 square inches

As = (0.1963 sq. inches) (12 /12) = 0.3925 square inches/ft
a-= As Fy = (0.3925) (40000) = 0.3848 inches
0.85fcb 0.85 (4000) (12)

Determine the Allowable Moment ¢pMn:

dMN = ¢ As Fy (d - a/2) = 0.90 (0.3925) (40000) (4 - 0.3848 / 2) (1/12) = 4436.3 Ib-fi/ft

¢Mn > Mu 4436.3 > 2420.6 OK

Steel is acceptable for a wall height up to 7.560 feet
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