














APPENDIX I 
 

Pile Calculation Sheets 



Pile Capacity Calculations
FHWA Method (methods by Meyerhof, Nordlund and Thurman)

Location: Mathers Mansion
Retaining Wall (W-DLZ-8)

Pile type & size: 94 ton 16" dia. CIP

Pile Diameter 1.333 ft 16.0 in
Perimeter, Cd: 4.19 ft
Tip Area, Ap: 1.396 ft2

Pile Length: 72.0 ft 236 ft

Qult = Qs + Qp

Sand: Qs = .02 N' D Cd ;(N'<=50) Qp = Ap α Pd N'q
Clay: Qs = Ca Cd D Qp = 9 Cu Ap

NOTE: Maximum effective stress reached at 20 x pile width and
           exclude top 5 ft of soil from calculation.

Soil Unit Wt
Bottom of 

layer

N
(for 

sand)

N'
(for 

sand) D
Ca

(for clay) Qs

α
(for 

sand)

Eff. 
stress,

Pd

N'q
(for 

sand)
Cu

(for clay) Qp Qult

pcf ft ft psf tons psf psf tons tons
Ground Surface 637.0 --- --- --- --- --- 0 --- --- --- ---
Top of Pile 120 625.0 --- --- --- --- --- 1,440 --- --- --- ---
Sand 68 614.0 20 19 11.0 17.5 0.55 2,188 8 6.7
Clay 120 605.2 8.8 490 9.0 3,244 500 3.1
Clay 120 590.2 15.0 730 22.9 4,068 1,000 6.3
Clay 120 565.2 25.0 490 25.7 4,068 500 3.1
Clay 120 555.3 9.9 730 15.1 4,068 750 4.7
Clay 120 540.3 2.3 490 2.4 4,068 250 1.6 94.2
Clay 120 537.0 730 1,000

Ultimate Load 94 tons

Allowable Load 47 tons Pile Tip 553.0 ft

Factor of Safety = 2.0
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Pile Capacity Calculations
FHWA Method (methods by Meyerhof, Nordlund and Thurman)

Location: Mathers Mansion
Retaining Wall (W-DLZ-8)

Pile type & size: 94 ton 16" dia. CIP

Pile Diameter 1.333 ft 16.0 in
Perimeter, Cd: 4.19 ft
Tip Area, Ap: 1.396 ft2

Pile Length: 77.0 ft 253 ft

Qult = Qs + Qp

Sand: Qs = .02 N' D Cd ;(N'<=50) Qp = Ap α Pd N'q
Clay: Qs = Ca Cd D Qp = 9 Cu Ap

NOTE: Maximum effective stress reached at 20 x pile width and
           exclude top 5 ft of soil from calculation.

Soil Unit Wt
Bottom of 

layer

N
(for 

sand)

N'
(for 

sand) D
Ca

(for clay) Qs

α
(for 

sand)

Eff. 
stress,

Pd

N'q
(for 

sand)
Cu

(for clay) Qp Qult

pcf ft ft psf tons psf psf tons tons
Ground Surface 635.0 --- --- --- --- --- 0 --- --- --- ---
Top of Pile 120 625.0 --- --- --- --- --- 1,200 --- --- --- ---
Sand 68 612.0 15 15 13.0 16.3 0.55 2,084 8 6.4
Clay 58 598.2 13.8 730 21.1 2,877 1,000 6.3
Clay 58 588.2 10.0 490 10.3 2,877 500 3.1
Clay 58 568.3 19.9 795 33.1 2,877 1,500 9.4
Clay 58 548.3 20.0 263 11.0 2,877 250 1.6
Clay 58 535.0 0.3 750 0.5 2,877 1,250 7.9 100.2

Ultimate Load 100 tons

Allowable Load 50 tons Pile Tip 548.0 ft

Factor of Safety = 2.0
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Pile Capacity Calculations
FHWA Method (methods by Meyerhof, Nordlund and Thurman)

Location: Mathers Mansion
Retaining Wall (W-DLZ-8)

Pile type & size: 94 ton 16" dia. CIP

Pile Diameter 1.333 ft 16.0 in
Perimeter, Cd: 4.19 ft
Tip Area, Ap: 1.396 ft2

Pile Length: 90.0 ft 295 ft

Qult = Qs + Qp

Sand:                                                        Qp = Ap α Pd N'q
Clay: Qs = Ca Cd D Qp = 9 Cu Ap

NOTE: Maximum effective stress reached at 20 x pile width and
           exclude top 5 ft of soil from calculation.

Soil Unit Wt
Bottom of 

layer

N
(for 

sand)

N'
(for 

sand) D
Ca

(for clay) Qs

α
(for 

sand)

Eff. 
stress,

Pd

N'q
(for 

sand)
Cu

(for clay) Qp Qult

pcf ft ft psf tons psf psf tons tons
Ground Surface 635.0 --- --- --- --- --- 0 --- --- --- ---
Top of Pile 120 625.0 --- --- --- --- --- 1,200 --- --- --- ---
Sand 68 614.5 15 16 10.5 14.1 0.55 1,914 8 5.9
Clay 120 598.2 16.3 490 16.7 3,854 500 3.1
Clay 120 588.2 10.0 795 16.7 3,854 1,500 9.4
Clay 120 573.2 15.0 490 15.4 3,854 500 3.1
Clay 120 568.3 4.9 795 8.2 3,854 1,500 9.4
Clay 120 535.0 33.3 260 18.1 3,854 250 1.6 90.7

Ultimate Load 91 tons

Allowable Load 45 tons Pile Tip 535.0 ft

Factor of Safety = 2.0
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