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FORCE DETAILS

The details below shown how the forces and moments are calculated for each force component. The values shown
are not factored. All loads are based on a unit width (ppf / KNpm).

La_yer Block Wt X-Arm Moment Soil Wt X-Arm Moment

1 | 40.00 1.07 | 42.93 043 1.59 0.68
2 80.00 1.02 81.69 14.45 162 23.38
3 80.00 0.97 | 7752 3232 167 5410
4 80.00 0.82 | 7335 50.19 173 86.95
5 _ 80.00 | 0.86 _ 69.19 ‘ 68.06 1.79 | 121.93
6 120.00 0.81 97.52 4593 2.10 96.53
7 120.00 0.76 91.27 63.80 2.16 137.86
8 160.00 071 | 11335 4167 2.47 102.97
] 200.00 0.66 | 13127 19.54 278 5438
10 240.00 0.60 145.02 0.66 312 2.07
1 240.00 | 0.55 _ 132.51 ‘ 15.28 315 | 4819
12 280.00 0.50 140.00

Block Weight (Force v) = block: 1720 X-Arm=0.70 ft

Soils Block Weight (Force v) = 352 ppf X-Arm = 2.07 ft

Active Earth Pressure Pa = 1346 ppf
Pa_h (Force H) = Pa cos(batter + 8) = 1346 x cos( 14.4 + 24.0 ) = 1004 ppf
Y-Arm = 2.50 ft
Pa_v (Force V) = Pa sin{batter + &) = 1346 x sin(14.4 + 24.0 ) = 836 ppf
X-Arm= 2.86 ft

Passive Earth Pressures
Passive earth pressures are used for resistance of the Leveling Pad, but may be extended upward to assist
with the resistance of the wall facing for walls that have deep embedments.

Passive Earth Pressure:

kp=3.25
Pp = 146.46 ppf
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CALCULATION RESULTS

OVERVIEW

CornerStone calculates stability assuming the wall is a rigid body. Forces and moments are calculated about
the base and the front toe of the wall. The base block width is used in the calculations. The concrete units and
granular fill over the blocks are used as resisting forces.

EARTH PRESSURES

The method of analysis uses the Coulomb Earth Pressure equation (below) to calculate active earth
pressures. Wall friction is assumed to act at the back of the wall face. The component of earth pressure is assumed to
act perpendicular to the boundary surface. The effective & angle is & minus the wall batter at the back face. If the
slope breaks within the failure zone, a trial wedge method of analysis is used.

EXTERNAL EARTH PRESSURES

Effective & angle (3/4 retained phi) 0=24.0deg
Coefficient of active earth pressure ka =0.399

External failure plane p =61deg

Effective Angle from horizontal Eff. Angle =75.59 deg
Coefficient of passive earth pressure: kp = (1 + sin{@)) / (1 - sin(@)) kp =3.25

WO: stone within units

W1 facing units

W2: stone over the tails

W9: Driving force Pa

WA10: Driving Surcharge load Pag

W11 Driving Dead Load Surchage Pagd

FORCES AND MOMENTS
The program resolves all the geometry into simple geometric shapes to make checking easier. All x and y

coordinates are referenced to a zero point at the front toe of the base block.

UNFACTORED LOADS

Name Factor y| Force (V) |Force (H) Xden| Y-len Mo | Mr
Face Blocks(W1)| 1.00 1720 = 070 - - [11%
Soil Wedge(W2) | 1.00 352 = 2.07 = — 729
LviPad(W18) 1.00 244 = - - — | =
Pa_h 1.00 - 1054 | - | 250 |2636 -
Pa_v 7100 | 83 e 286 - | - |2389 H
SumV/H 100 | 3152 1054 | | Sum Mom | 2636|4314

Note: live load forces and moments are not included
in SumV or Mr as live loads are not included as resisting forces.
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BASE SLIDING
Sliding at the base is checked at the block to leveling pad interface between the base block and the leveling
pad. Sliding is also checked between the leveling pad and the foundation soils.

Forces Resisting sliding = W1 + W2 + Pav
1720 + 352 + 836 N =2908 ppf

Resisting force at pad = N tan{slope) + intercept x L
2908 xtan(33.9) + 0.0x 3.5 Rf1 =1952
where L is the base block width

Friction angle is the lesser of the leveling pad and Fnd ¢ =32.00 deg
N1 includes N (the leveling pad) + leveling pad (LP)
2908 + 244 N1 = 3152 ppf
Passive resistance is calculated using kp = (1 + sin(32))/(1 - sin(32)) kp=3.25
Pressure at top of resisting trapezoid, d1 = 0.50 Fp1=195.28
Pressure at base of resisting trapezoid, d2 = 0.50 Fp2 =195.28
Depth of trapezoid depth = 0.00
Pp = (Fp1 + Fp2) /2 * depth 146.46

Resisting force at fnd = (N1 tan(phi) + cL) + Pp
3152 xtan(32) + 0 x 3.8 + 146 Rf2 = 2116
where LP = vl pad thickness * 130pcf * (L + vl pad thickness/2)

Driving force is the horizontal component of Pah
1054 Df =1054

FSsl = Rf / Df FSsl=1.85/2.01
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OVERTURNING ABOUT THE TOE

Qverturning at the base is checked by assuming rotation about the front toe by the block mass and the soil
retained on the blocks. Allowable overturning can be defined by eccentricity (e/L). For concrete leveling pads
eccentricity is checked at the base of the pad.

Moments resisting eccentricity = M1 + M2 + MLvIPad + MPav

1196 + 729 + 2389

Mr =4314 ft-lbs

Moments causing eccentricity = MPah + MPq

2636

e=L/2 - (Mr- Mo)/ N1

Mo =2636 ft-lbs

e =3.50/2 - (4314 - 2636) /3152 e=1.17
elL=0.34
FSot = Mr/ Mo
FSot =4314 / 2636 FSot=1.64
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ECCENTRICITY AND BEARING
Eccentricity is the calculation of the distance of the resultant away from the centroid of mass. In wall design
the eccentricity is used to calculate an effective footing width.

Calculation of Eccentricity
SumV = (W1 + W2 + Pa_v)
e = L/2 - (SumMr - SumMo)/(SumV)
e =3.50/2 - (1678 /2908.22) e=1.1731t

Calculation of Bearing Pressures
Quit=c*Nc+q*Ng+05*y*(B)*Ng
where:
Nc =35.49
Ng=23.18
Ng =30.21
¢ =0.00 psf
q=120.00 psf
B'=B-2e + Ivipad = 1.65 ft
Gamma(LP) =130 pcf

Calculate Ultimate Bearing, Quilt Quit =3779 psf
Bearing Pressure = (SumVert / B") + ((2B + LP depth)/2 * LP depth * gamma) sigma =1813.82 psf
Calculated Factors of Safety for Bearing Quilt/sigma =3.19
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