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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Amphiteater Seat Wall - 1/L519

Calculations per ACI 318-11,  ACI 530-11, IBC 2012,
CBC 2013, ASCE 7-10  3.50

  0.00
  0.00
  0.00

 3,000.0

  40.0

   0.0
  40.0 psf/ft

     389.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=     135.00

=

    135.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.400

Vertical component of active
Lateral soil pressure options:

NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance. for passive pressure =  12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load
    0.0 Lateral Load =     0.0 plf

    0.0

  200.0
    0.0
    0.0

Axial Load Applied to Stem
Wall to Ftg CL Dist =    0.00 ft

 Wind on Exposed Stem psf    0.0=

Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load =     0.0 lbs

Axial Dead Load = lbs

Footing Type Line Load

Surcharge Over Toe psf
Footing Width =    0.00 ft...Height to Top =    0.00 ft
Eccentricity =    0.00 in...Height to Bottom =    0.00 ft

NOT Used To Resist Sliding & Overturning

NOT Used for Sliding & Overturning

==     0.0 ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = =Poisson's Ratio   0.300
at Back of Wall

in
Design Summary
Wall Stability Ratios
Overturning =   6.29  OK
Sliding =   1.85  OK

Total Bearing Load =    1,781 lbs
...resultant ecc. =     0.43 in

Soil Pressure @ Toe =      478 psf  OK
Soil Pressure @ Heel =      540 psf  OK

Allowable =    3,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =      573 psf
ACI Factored @ Heel =      648 psf
Footing Shear @ Toe =      5.0 psi  OK
Footing Shear @ Heel =      9.2 psi  OK

Allowable =     94.9 psi
Sliding Calcs (Vertical Component NOT Used)

Lateral Sliding Force =     385.0 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

    712.5      0.0
      0.0

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

Masonry Block Type = 3

Stem Construction Top Stem
Stem OK

Design Height Above Ftg =   0.00ft
Wall Material Above "Ht" = Masonry
Thickness =  12.00in
Rebar Size = #  4
Rebar Spacing = 16.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.145
Total Force @ Section =     245.0lbs
Moment....Actual =     285.8ft-l
Moment.....Allowable =   2,107.2ft-l
Shear.....Actual =       2.3psi
Shear.....Allowable =      44.7psi

Lap splice if above =    24.00in
    6.00in

Hook embed into footing     6.00=in

 Wall Weight =  133.0

Lap splice if below =

psf
Rebar Depth  'd' =   9.00in

Masonry Data
f'm =    2,000psi
Fy or Fs =psi   20,000
Solid Grouting = Yes

Modular Ratio 'n' =  16.11
Short Term Factor =  1.000
Equiv. Solid Thick. =  11.60in

Masonry Design Method ASD=

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000



Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Amphiteater Seat Wall - 1/L519

  1.25
  2.25

 12.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    4,000 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  3.50=

ft

Cover @ Top =  3.00 in @ Btm.=   3.00 in

Total Footing Width

=     150.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

     573
     657
     203
     454
    4.98
   94.87

Heel:

      648
       0
       0

     457
    9.15
   94.87

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 4 @ 18.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 4 @ 16.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

     405.0      590.6
lbs

       607.5

     -20.0Toe Active Pressure

  1.50   2.88
ftft

     1,698.0=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =      200.0   1.75        350.0
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  0.33         -6.7

=

=
=

Stem Weight(s)
=

     465.5   1.75        814.6
Earth @ Stem Transitions

=Footing Weight
=

     525.0   1.75        918.8
Key Weight

=Added Lateral Load

lbs

=        600.8

Vert. Component

Total

=
   1,781.1      3,781.4

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=     385.0 O.T.M.

=

Resisting/Overturning Ratio =   6.29
Vertical Loads used for Soil Pressure =    1,781.1 lbs
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Description : Learning Wall - 1/L517

Calculations per ACI 318-11,  ACI 530-11, IBC 2012,
CBC 2013, ASCE 7-10  3.50

  6.50
  0.00
 42.00

 3,000.0

  40.0

   0.0
  40.0 psf/ft

     389.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=     135.00

=

    135.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.400

Vertical component of active
Lateral soil pressure options:

NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance. for passive pressure =  12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load
    0.0 Lateral Load =     0.0 plf

    0.0

    0.0
    0.0
    0.0

Axial Load Applied to Stem
Wall to Ftg CL Dist =    0.00 ft

 Wind on Exposed Stem psf   21.0=

Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load =     0.0 lbs

Axial Dead Load = lbs

Footing Type Line Load

Surcharge Over Toe psf
Footing Width =    0.00 ft...Height to Top =    0.00 ft
Eccentricity =    0.00 in...Height to Bottom =    0.00 ft

NOT Used To Resist Sliding & Overturning

NOT Used for Sliding & Overturning

==     0.0 ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = =Poisson's Ratio   0.300
at Back of Wall

in
Design Summary
Wall Stability Ratios
Overturning =   6.33  OK
Sliding =  37.24  OK

Total Bearing Load =    3,348 lbs
...resultant ecc. =     3.79 in

Soil Pressure @ Toe =    1,234 psf  OK
Soil Pressure @ Heel =      440 psf  OK

Allowable =    3,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,480 psf
ACI Factored @ Heel =      528 psf
Footing Shear @ Toe =      5.4 psi  OK
Footing Shear @ Heel =     11.0 psi  OK

Allowable =     82.2 psi
Sliding Calcs (Vertical Component NOT Used)

Lateral Sliding Force =     136.5 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  1,339.0      0.0
  3,744.1

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

Masonry Block Type = 3

Stem Construction Top Stem
Stem OK

Design Height Above Ftg =   0.00ft
Wall Material Above "Ht" = Masonry
Thickness =  12.00in
Rebar Size = #  4
Rebar Spacing = 16.00in
Rebar Placed at = Center

Design Data
fb/FB + fa/Fa = 0.579
Total Force @ Section =     136.5lbs
Moment....Actual =     921.4ft-l
Moment.....Allowable =   1,591.6ft-l
Shear.....Actual =       2.0psi
Shear.....Allowable =      44.7psi

Lap splice if above =    24.00in
    6.00in

Hook embed into footing     6.00=in

 Wall Weight =  133.0

Lap splice if below =

psf
Rebar Depth  'd' =   5.75in

Masonry Data
f'm =    2,000psi
Fy or Fs =psi   24,000
Solid Grouting = Yes

Modular Ratio 'n' =  16.11
Short Term Factor =  1.000
Equiv. Solid Thick. =  11.60in

Masonry Design Method ASD=

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000
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Description : Learning Wall - 1/L517

  1.50
  2.50

 12.00
   0.00
   0.00

=Min. As %  0.0014

Footing Dimensions & Strengths

f'c =    3,000 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  4.00=

ft

Cover @ Top =  3.00 in @ Btm.=   3.00 in

Total Footing Width

=     150.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

   1,480
   2,054
   1,144
     910
    5.38
   82.16

Heel:

      528
       0

   1,144
   1,144
   10.99
   82.16

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 4 @ 12.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 4 @ 12.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

     405.0      708.8
lbs

       607.5

    -405.0Toe Active Pressure

  1.50   3.25
ftft

     2,303.4=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =      136.5   7.75      1,057.9

=
=

  1.50       -607.5

     708.8   0.75        531.6=

=
=

Stem Weight(s)
=

   1,330.0   2.00      2,660.0
Earth @ Stem Transitions

=Footing Weight
=

     600.0   2.00      1,200.0
Key Weight

=Added Lateral Load

lbs

=      1,057.9

Vert. Component

Total

=
   3,347.5      6,695.0

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=     136.5 O.T.M.

=

Resisting/Overturning Ratio =   6.33
Vertical Loads used for Soil Pressure =    3,347.5 lbs



Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Concrete Wall - 2/L518

Calculations per ACI 318-11,  ACI 530-11, IBC 2012,
CBC 2013, ASCE 7-10  9.00

  3.00
  0.00
 24.00

 3,000.0

  40.0

   0.0
  40.0 psf/ft

     389.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=     135.00

=

    135.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.400

Vertical component of active
Lateral soil pressure options:

NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance. for passive pressure =  12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load
    0.0 Lateral Load =   544.0 plf

    0.0

    0.0
    0.0
    0.0

Axial Load Applied to Stem
Wall to Ftg CL Dist =    0.00 ft

 Wind on Exposed Stem psf   21.0=

Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load =     0.0 lbs

Axial Dead Load = lbs

Footing Type Line Load

Surcharge Over Toe psf
Footing Width =    0.00 ft...Height to Top =   12.00 ft
Eccentricity =    0.00 in...Height to Bottom =   11.00 ft

NOT Used To Resist Sliding & Overturning

NOT Used for Sliding & Overturning

==     0.0 ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = =Poisson's Ratio   0.300
at Back of Wall

in
Design Summary
Wall Stability Ratios
Overturning =   1.51  OK
Sliding =   1.72  OK

Total Bearing Load =    5,584 lbs
...resultant ecc. =    22.32 in

Soil Pressure @ Toe =    2,678 psf  OK
Soil Pressure @ Heel =        0 psf  OK

Allowable =    3,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    3,214 psf
ACI Factored @ Heel =        0 psf
Footing Shear @ Toe =     17.0 psi  OK
Footing Shear @ Heel =     27.3 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component NOT Used)

Lateral Sliding Force =   2,567.0 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  2,233.5      0.0
  2,188.1

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  8.75
Concrete

 12.00
 5#

12.00
Edge

0.120
    646.8
  1,672.6
 13,892.6

      8.0
     94.9
 150.0
 10.19

   18.50
    3.60
    3.60

  4,000.0
 60,000.0  60,000.0

Stem Construction Top Stem

Design Height Above Ftg =   9.00ft
Wall Material Above "Ht" = Fence
Thickness =   0.00in
Rebar Size = #  5
Rebar Spacing = 32.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.579
Total Force @ Section =      63.0lbs
Moment....Actual =      94.5ft-l
Moment.....Allowable =       0.0ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =       0.0psi

Lap splice if above =     0.00in
    0.00in

Hook embed into footing     0.00=in

 Wall Weight =    0.0

Lap splice if below =

psf
Rebar Depth  'd' =   0.00in

Concrete Data
f'c =   2,000.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi



Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330
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Description : Concrete Wall - 2/L518

  2.75
  3.75

 18.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  6.50=

ft

Cover @ Top =  3.00 in @ Btm.=   3.00 in

Total Footing Width

=     150.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

   3,214
       0
       0

   1,673
   16.99
   75.00

Heel:

        0
       0
       0

   1,673
   27.31
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 4 @ 12.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 4 @ 12.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

   2,205.0    3,341.3
lbs

     7,717.5

    -245.0Toe Active Pressure

  3.50   5.13
ftft

    17,123.9=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =       63.0  12.00        756.0

=
=

  1.17       -285.8

     742.5   1.38      1,020.9=

=
=

Stem Weight(s)
=

      37.5   3.25        121.9
Earth @ Stem Transitions

=Footing Weight
=

   1,462.5   3.25      4,753.1
Key Weight

=Added Lateral Load

lbs

=     15,259.7

Vert. Component

Total

=
   5,583.8

     544.0  13.00      7,072.0

    23,019.8
* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=   2,567.0 O.T.M.

=

Resisting/Overturning Ratio =   1.51
Vertical Loads used for Soil Pressure =    5,583.8 lbs



Calc for Embed Plate for Handrail at Concession Wall



Calc for Embed Plate for Handrail at Concession Wall



Calc for Embed Plate for Handrail at Concession Wall



Calc for Embed Plate for Handrail at Concession Wall



Calc for Embed Plate for Handrail at Concession Wall



Calc for Embed Plate for Handrail at Concession Wall



Calc for Embed Plate for Handrail at Concession Wall



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Handrail Footing

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

3'-0"
3'-0"

Footing Diameter = 1'-4"

Soil Surface No lateral restraint

Point Load

Distributed Load

16.0

250.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+L+HGoverning Load Combination :
Lateral Load 0.20
Moment 0.60 k-ft

Minimum Required Depth 3.0 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 247.444 psf
Allowable 248.062 psf

Controlling Values

ft^2Footing Base Area 1.396
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

0.20

3.0

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface

0.0210

3.0

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0

       247.4       0.200        0.600+D+L+H         3.00 1.000       248.1
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0

       221.2       0.150        0.450+D+0.750Lr+0.750L+H         2.75 1.000       221.3
       221.2       0.150        0.450+D+0.750L+0.750S+H         2.75 1.000       221.3
       135.2       0.063        0.095+D+W+H         1.75 1.000       136.3
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       239.7       0.197        0.521+D+0.750Lr+0.750L+0.750W+H         3.00 1.000       240.4



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Handrail Footing

       239.7       0.197        0.521+D+0.750L+0.750S+0.750W+H         3.00 1.000       240.4
       221.2       0.150        0.450+D+0.750Lr+0.750L+0.5250E+H         2.75 1.000       221.3
       221.2       0.150        0.450+D+0.750L+0.750S+0.5250E+H         2.75 1.000       221.3
       135.2       0.063        0.095+0.60D+W+H         1.75 1.000       136.3
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0



Per Geotech report - top 12 to 18"
cannot resist passive pressures

Use 8'-0" embed



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Foul Poul

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

4'-3"
17'-0"

Footing Diameter = 3'-0"

Soil Surface No lateral restraint

Point Load36.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 0.50
Moment 8.50 k-ft

Minimum Required Depth 4.250 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 503.40 psf
Allowable 503.52 psf

Controlling Values

ft^2Footing Base Area 7.069
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

0.50

17.0

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0
         0.0       0.000        0.000+D+L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000         0.0

       503.4       0.500        8.500+D+W+H         4.25 1.000       503.5
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       452.6       0.375        6.375+D+0.750Lr+0.750L+0.750W+H         3.88 1.000       455.9

Per Geotech report - top 12
to 18" cannot resist passive
pressures - use 6'-0"



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Foul Poul

       452.6       0.375        6.375+D+0.750L+0.750S+0.750W+H         3.88 1.000       455.9
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000         0.0

       503.4       0.500        8.500+0.60D+W+H         4.25 1.000       503.5
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Flag Pole

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

5'-3"
27'-6"

Footing Diameter = 2'-0"

Soil Surface Surface Lateral Restraint

Point Load24.0

360.0
1,500.0

 Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 0.70
Moment 19.250 k-ft

Minimum Required Depth 5.250 ft

k

Restraint @ Ground Surface
Pressure at Depth

Actual 1,484.13 psf
Allowable 1,500.0 psf

Surface Retraint Force 8,491.67 lbs

Controlling Values

ft^2Footing Base Area 3.142
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

0.70

27.50

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ft

Applied Moment  (kft)

k-ft
k-ft
k-ft
k-ft
k-ft
k-ft
k-ft

ground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000        45.0
         0.0       0.000        0.000+D+L+H         0.13 1.000        45.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000        45.0
         0.0       0.000        0.000+D+S+H         0.13 1.000        45.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000        45.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000        45.0

     1,484.1       0.700       19.250+D+W+H         5.25 1.000     1,500.0
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000        45.0

     1,434.3       0.525       14.438+D+0.750Lr+0.750L+0.750W+H         4.63 1.000     1,500.0

Per Geotech report - top 12
to 18" cannot resist passive
pressures - use 7'-0"



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Flag Pole

     1,434.3       0.525       14.438+D+0.750L+0.750S+0.750W+H         4.63 1.000     1,500.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000        45.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000        45.0

     1,484.1       0.700       19.250+0.60D+W+H         5.25 1.000     1,500.0
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000        45.0



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Elec. Scoreboard

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

5'-0"
18'-0"

Footing Diameter = 4'-0"

Soil Surface No lateral restraint

Point Load48.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 1.0
Moment 18.0 k-ft

Minimum Required Depth 5.0 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 591.26 psf
Allowable 591.40 psf

Controlling Values

ft^2Footing Base Area 12.566
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

1.0

18.0

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0
         0.0       0.000        0.000+D+L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000         0.0

       591.3       1.000       18.000+D+W+H         5.00 1.000       591.4
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       533.4       0.750       13.500+D+0.750Lr+0.750L+0.750W+H         4.50 1.000       533.9



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Elec. Scoreboard

       533.4       0.750       13.500+D+0.750L+0.750S+0.750W+H         4.50 1.000       533.9
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000         0.0

       591.3       1.000       18.000+0.60D+W+H         5.00 1.000       591.4
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Manual Scoreboard

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

4'-6"
8'-0"

Footing Diameter = 3'-0"

Soil Surface No lateral restraint

Point Load

36.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 1.0
Moment 8.0 k-ft

Minimum Required Depth 4.50 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 527.80 psf
Allowable 528.48 psf

Controlling Values

ft^2Footing Base Area 7.069
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

1.0

8.0

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0
         0.0       0.000        0.000+D+L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000         0.0

       527.8       1.000        8.000+D+W+H         4.50 1.000       528.5
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       473.9       0.750        6.000+D+0.750Lr+0.750L+0.750W+H         4.00 1.000       474.7

Per Geotech report - top 12
to 18" cannot resist passive
pressures - use 6'-0"



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : Manual Scoreboard

       473.9       0.750        6.000+D+0.750L+0.750S+0.750W+H         4.00 1.000       474.7
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000         0.0

       527.8       1.000        8.000+0.60D+W+H         4.50 1.000       528.5
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : 4 Foot Fence - load calc'd per guide

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

2'-10-1/2"
4'-0"

Footing Diameter = 1'-8"

Soil Surface No lateral restraint

Point Load

20.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 0.30
Moment 1.050 k-ft

Minimum Required Depth 2.875 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 342.366 psf
Allowable 344.065 psf

Controlling Values

ft^2Footing Base Area 2.182
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

0.30

3.50

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface
4.0

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0
         0.0       0.000        0.000+D+L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000         0.0

       342.4       0.300        1.050+D+W+H         2.88 1.000       344.1
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       305.6       0.225        0.788+D+0.750Lr+0.750L+0.750W+H         2.63 1.000       308.2

Loads per Chain Link Fence Wind Load Guide for
the Selection of Line Post and Line Post Spacing -
by Chain Link Fence Manufacturers Institute, dated
June 2014. 
note loads per 2" mesh

Per Geotech report - top 12
to 18" cannot resist passive
pressures - use 4'-6"



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : 4 Foot Fence - load calc'd per guide

       305.6       0.225        0.788+D+0.750L+0.750S+0.750W+H         2.63 1.000       308.2
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000         0.0

       342.4       0.300        1.050+0.60D+W+H         2.88 1.000       344.1
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : 6 Foot Fence - with loads calc'd per guide

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

3'-7-1/2"
6'-0"

Footing Diameter = 1'-8"

Soil Surface No lateral restraint

Point Load

20.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 0.450
Moment 2.025 k-ft

Minimum Required Depth 3.625 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 424.155 psf
Allowable 425.821 psf

Controlling Values

ft^2Footing Base Area 2.182
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

0.450

4.50

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface
6.0

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0
         0.0       0.000        0.000+D+L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000         0.0

       424.2       0.450        2.025+D+W+H         3.63 1.000       425.8
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       380.2       0.338        1.519+D+0.750Lr+0.750L+0.750W+H         3.25 1.000       380.8

Loads per Chain Link Fence Wind Load Guide for
the Selection of Line Post and Line Post Spacing -
by Chain Link Fence Manufacturers Institute, dated
June 2014. 
note loads per 2" mesh

Per Geotech report - top 12
to 18" cannot resist passive
pressures - use 5'-6"



Pole Footing Embedded in Soil ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : cvm engineersLic. # : KW-06000330

File = R:\New Projects\LRS\Quantico\Engineering\Enercalc\landscape design.ec6

Description : 6 Foot Fence - with loads calc'd per guide

       380.2       0.338        1.519+D+0.750L+0.750S+0.750W+H         3.25 1.000       380.8
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000         0.0

       424.2       0.450        2.025+0.60D+W+H         3.63 1.000       425.8
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0
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Description : 8 Foot Fence - with loads calc'd per guide

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

3'-7-1/2"
8'-0"

Footing Diameter = 2'-6"

Soil Surface No lateral restraint

Point Load

30.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 0.60
Moment 3.30 k-ft

Minimum Required Depth 3.625 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 425.437 psf
Allowable 425.947 psf

Controlling Values

ft^2Footing Base Area 4.909
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

0.60

5.50

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface
8.0

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0
         0.0       0.000        0.000+D+L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000         0.0

       425.4       0.600        3.300+D+W+H         3.63 1.000       425.9
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       379.9       0.450        2.475+D+0.750Lr+0.750L+0.750W+H         3.25 1.000       382.9

Loads per Chain Link Fence Wind Load Guide for
the Selection of Line Post and Line Post Spacing -
by Chain Link Fence Manufacturers Institute, dated
June 2014. 
note loads per 2" mesh

Per Geotech report - top 12
to 18" cannot resist passive
pressures - use 5'-6"
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Description : 8 Foot Fence - with loads calc'd per guide

       379.9       0.450        2.475+D+0.750L+0.750S+0.750W+H         3.25 1.000       382.9
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000         0.0

       425.4       0.600        3.300+0.60D+W+H         3.63 1.000       425.9
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0
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Description : 16 Foot Fence - with loads calc'd per guide

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

5'-9"
16'-0"

Footing Diameter = 2'-6"

Soil Surface No lateral restraint

Point Load

30.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+W+HGoverning Load Combination :
Lateral Load 1.50
Moment 14.250 k-ft

Minimum Required Depth 5.750 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 686.05 psf
Allowable 688.68 psf

Controlling Values

ft^2Footing Base Area 4.909
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

1.50

9.50

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface
16.0

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0
         0.0       0.000        0.000+D+L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750Lr+0.750L+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+H         0.13 1.000         0.0

       686.1       1.500       14.250+D+W+H         5.75 1.000       688.7
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

       615.8       1.125       10.688+D+0.750Lr+0.750L+0.750W+H         5.25 1.000       617.9

Loads per Chain Link Fence Wind Load Guide for
the Selection of Line Post and Line Post Spacing -
by Chain Link Fence Manufacturers Institute, dated
June 2014. 
note loads per 2" mesh

Per Geotech report - top 12
to 18" cannot resist passive
pressures - use 7'-6"
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Description : 16 Foot Fence - with loads calc'd per guide

       615.8       1.125       10.688+D+0.750L+0.750S+0.750W+H         5.25 1.000       617.9
         0.0       0.000        0.000+D+0.750Lr+0.750L+0.5250E+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.750L+0.750S+0.5250E+H         0.13 1.000         0.0

       686.1       1.500       14.250+0.60D+W+H         5.75 1.000       688.7
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0
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Description : Wood Guide Rail Footing

Code References
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-05
General Information

Circular

11'-7-1/2"
2'-3"

Footing Diameter = 3'-0"

Soil Surface No lateral restraint

Point Load

36.0

360.0
1,500.0

 No Lateral Restraint at Ground Surface

Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in

Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf

Calculate Min. Depth for Allowable Pressures

+D+L+HGoverning Load Combination :
Lateral Load 17.0
Moment 38.250 k-ft

Minimum Required Depth 11.625 ft

k

NO Ground Surface Restraint
Pressures at 1/3 Depth

Actual 1,388.54 psf
Allowable 1,388.79 psf

Controlling Values

ft^2Footing Base Area 7.069
Maximum Soil Pressure 0.0 ksf

k
k
k

k

k

Applied Loads

k

Lateral Concentrated Load   (k)

D : Dead Load

L : Live
Lr : Roof Live

S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above

17.0

2.250

k
k
k
k
k
k
k

ft

Lateral Distributed Loads   (klf)

TOP of Load above ground surface

BOTTOM of Load above ground surface

k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft

ftground surface

ft

Vertical Load   (k)

k

Load Combination Results

Factor
Soil IncreaseForces @ Ground Surface

    Load Combination
Required

Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth

Allow - (psf)Actual - (psf)
         0.0       0.000        0.000D Only         0.13 1.000         0.0

     1,388.5      17.000       38.250+D+L+H        11.63 1.000     1,388.8
         0.0       0.000        0.000+D+Lr+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+S+H         0.13 1.000         0.0

     1,217.0      12.750       28.688+D+0.750Lr+0.750L+H        10.25 1.000     1,217.6
     1,217.0      12.750       28.688+D+0.750L+0.750S+H        10.25 1.000     1,217.6

         0.0       0.000        0.000+D+W+H         0.13 1.000         0.0
         0.0       0.000        0.000+D+0.70E+H         0.13 1.000         0.0

     1,217.0      12.750       28.688+D+0.750Lr+0.750L+0.750W+H        10.25 1.000     1,217.6
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Description : Wood Guide Rail Footing

     1,217.0      12.750       28.688+D+0.750L+0.750S+0.750W+H        10.25 1.000     1,217.6
     1,217.0      12.750       28.688+D+0.750Lr+0.750L+0.5250E+H        10.25 1.000     1,217.6
     1,217.0      12.750       28.688+D+0.750L+0.750S+0.5250E+H        10.25 1.000     1,217.6

         0.0       0.000        0.000+0.60D+W+H         0.13 1.000         0.0
         0.0       0.000        0.000+0.60D+0.70E+H         0.13 1.000         0.0
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Description : Softball Field - Retaining Wall no Fence

Calculations per ACI 318-11,  ACI 530-11, IBC 2012,
CBC 2013, ASCE 7-10  5.50

  0.00
  0.00
 24.00

 3,000.0

  40.0

   0.0
  40.0 psf/ft

     389.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=     135.00

=

    135.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.400

Vertical component of active
Lateral soil pressure options:

NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance. for passive pressure =  12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load
  100.0 Lateral Load =     0.0 plf

    0.0

    0.0
    0.0
    0.0

Axial Load Applied to Stem
Wall to Ftg CL Dist =    0.00 ft

 Wind on Exposed Stem psf    0.0=

Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load =     0.0 lbs

Axial Dead Load = lbs

Footing Type Line Load

Surcharge Over Toe psf
Footing Width =    0.00 ft...Height to Top =   12.75 ft
Eccentricity =    0.00 in...Height to Bottom =   11.75 ft

NOT Used To Resist Sliding & Overturning

NOT Used for Sliding & Overturning

==     0.0 ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = =Poisson's Ratio   0.300
at Back of Wall

in
Design Summary
Wall Stability Ratios
Overturning =   2.57  OK
Sliding =   3.60  OK

Total Bearing Load =    3,008 lbs
...resultant ecc. =     6.94 in

Soil Pressure @ Toe =    1,405 psf  OK
Soil Pressure @ Heel =       99 psf  OK

Allowable =    3,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,685 psf
ACI Factored @ Heel =      119 psf
Footing Shear @ Toe =      3.8 psi  OK
Footing Shear @ Heel =      7.6 psi  OK

Allowable =     94.9 psi
Sliding Calcs (Vertical Component NOT Used)

Lateral Sliding Force =     942.4 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  1,203.0      0.0
  2,188.1

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

Stem Construction Top Stem
Stem OK

Design Height Above Ftg =   0.00ft
Wall Material Above "Ht" = Concrete
Thickness =  12.00in
Rebar Size = #  5
Rebar Spacing = 12.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.173
Total Force @ Section =   1,100.7lbs
Moment....Actual =   2,406.4ft-l
Moment.....Allowable =  13,892.6ft-l
Shear.....Actual =       9.0psi
Shear.....Allowable =      94.9psi

Lap splice if above =    18.50in
    6.00in

Hook embed into footing     6.00=in

 Wall Weight =  150.0

Lap splice if below =

psf
Rebar Depth  'd' =  10.19in

Concrete Data
f'c =   4,000.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Description : Softball Field - Retaining Wall no Fence

  2.00
  2.00

 18.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    4,000 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  4.00=

ft

Cover @ Top =  3.00 in @ Btm.=   3.00 in

Total Footing Width

=     150.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

   1,685
   2,849
   1,188
   1,661
    3.77
   94.87

Heel:

      119
       0

     661
     661
    7.59
   94.87

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 4 @ 12.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 4 @ 12.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

     980.0      742.5
lbs

     2,286.7

    -245.0Toe Active Pressure

  2.33   3.50
ftft

     2,598.8=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=

       725.9  3.50     207.4=Surcharge over Heel =
Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  1.17       -285.8

     540.0   1.00        540.0=

=
=

Stem Weight(s)
=

     825.0   2.50      2,062.5
Earth @ Stem Transitions

=Footing Weight
=

     900.0   2.00      1,800.0
Key Weight

=Added Lateral Load

lbs

=      2,726.8

Vert. Component

Total

=
   3,007.5      7,001.3

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=     942.4 O.T.M.

=

Resisting/Overturning Ratio =   2.57
Vertical Loads used for Soil Pressure =    3,007.5 lbs
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Description : Softball Field - Retaining Wall w/ Fence

Calculations per ACI 318-11,  ACI 530-11, IBC 2012,
CBC 2013, ASCE 7-10  5.50

 14.50
  0.00
 24.00

 3,000.0

  40.0

   0.0
  40.0 psf/ft

     389.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=     135.00

=

    135.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.400

Vertical component of active
Lateral soil pressure options:

NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance. for passive pressure =  12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load
  100.0 Lateral Load =     0.0 plf

    0.0

    0.0
    0.0
    0.0

Axial Load Applied to Stem
Wall to Ftg CL Dist =    0.00 ft

 Wind on Exposed Stem psf   50.0=

Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load =     0.0 lbs

Axial Dead Load = lbs

Footing Type Line Load

Surcharge Over Toe psf
Footing Width =    0.00 ft...Height to Top =   12.75 ft
Eccentricity =    0.00 in...Height to Bottom =   11.75 ft

NOT Used To Resist Sliding & Overturning

NOT Used for Sliding & Overturning

==     0.0 ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = =Poisson's Ratio   0.300
at Back of Wall

in
Design Summary
Wall Stability Ratios
Overturning =   1.78  OK
Sliding =   2.75  OK

Total Bearing Load =    5,993 lbs
...resultant ecc. =    21.58 in

Soil Pressure @ Toe =    2,348 psf  OK
Soil Pressure @ Heel =        0 psf  OK

Allowable =    3,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    2,818 psf
ACI Factored @ Heel =        0 psf
Footing Shear @ Toe =      8.6 psi  OK
Footing Shear @ Heel =     22.8 psi  OK

Allowable =     94.9 psi
Sliding Calcs (Vertical Component NOT Used)

Lateral Sliding Force =   1,667.4 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  2,397.0      0.0
  2,188.1

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  0.00
Concrete

 24.00
 5#

12.00
Edge

0.561
  2,260.7
 17,196.4
 30,632.6

      8.5
     94.9
 300.0
 22.19

   18.50
    3.60
    3.60

  4,000.0
 60,000.0  60,000.0

Stem Construction Top Stem

Design Height Above Ftg =   5.50ft
Wall Material Above "Ht" = Fence
Thickness =   0.00in
Rebar Size = #  5
Rebar Spacing = 12.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.579
Total Force @ Section =     725.0lbs
Moment....Actual =   5,256.3ft-l
Moment.....Allowable =       0.0ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =       0.0psi

Lap splice if above =     0.00in
    0.00in

Hook embed into footing     0.00=in

 Wall Weight =    0.0

Lap splice if below =

psf
Rebar Depth  'd' =   0.00in

Concrete Data
f'c =   4,000.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Description : Softball Field - Retaining Wall w/ Fence

  2.00
  5.00

 18.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    4,000 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  7.00=

ft

Cover @ Top =  3.00 in @ Btm.=   3.00 in

Total Footing Width

=     150.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

   2,818
   4,899
   1,188
   3,711
    8.63
   94.87

Heel:

        0
       0

   5,945
   5,945
   22.78
   94.87

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 4 @ 12.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 4 @ 12.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

     980.0    2,227.5
lbs

     2,286.7

    -245.0Toe Active Pressure

  2.33   5.50
ftft

    12,251.3=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=

       725.9  3.50     207.4=Surcharge over Heel =
Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =      725.0  14.25     10,331.3

=
=

  1.17       -285.8

     540.0   1.00        540.0=

=
=

Stem Weight(s)
=

   1,650.0   3.00      4,950.0
Earth @ Stem Transitions

=Footing Weight
=

   1,575.0   3.50      5,512.5
Key Weight

=Added Lateral Load

lbs

=     13,058.0

Vert. Component

Total

=
   5,992.5     23,253.8

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=   1,667.4 O.T.M.

=

Resisting/Overturning Ratio =   1.78
Vertical Loads used for Soil Pressure =    5,992.5 lbs


