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Portland, OR Kansas City, Missouri

Design Criteria

Design Loads

Dead Loads:

Roof Dead Load = 15 psf

Attic Dead Load = 5 psf

Floor Dead Load = 15 psf

Exterior Wall Dead Load = 13 psf

Concrete Weight = 150 pcf

Masonry Weight = 78 psf

Chimney Weight = 45 psf

Deck Weight = 10 psf

Live Loads:

Roof (Snow) = 20 psf

Attic (Habitable w Sleeping Areas) = 30 psf

Attic (Uninhabitable w/ Storage) = 20 psf

Attic (Uninhabitable w/o Storage) = 10 psf

Floor = 40 psf

Deck = 40 psf
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Portland, OR Kansas City, Missouri

Soil Properties:

Geotechnical Information:

Site Soil Properties: (GM, SM, ML Classification - Loam, gravelly loam. Unweathered Bedrock)

Vertical Foundation Pressure 1500 psf (per IBC Table 1806.2)

Lateral Bearing Pressure 100 psf/ft (per IBC Table 1806.2)

Active Pressure 60 psf/ft

Qult = #NAME?

Where,

Ah = Area of Plate

c = Cohesion at Pier Depth

Nc = Demensionless Bearing Capacity Factor

q' = Effective Vertical Overburden Stress at Helix Depth (lb/ft²)

Nq = Demensionless Bearing Capacity Factor

γ = Soil Unit Weight (lb/ft³)

B = Diameter of Helix Plate (ft)

Nγ = Demensionless Bearing Capacity Factor

For Purely Cohesive Soils: (φ=0 and c=su and Qult=PTL) For Purely Granular (frictional) Soils: (c =0)

Qult = #NAME? Qult = #NAME?

su = #NAME?

c = 1500 psf Where, 

φ = Friction Angle

Nq = #NAME?

Nc = #NAME? > 9

Assumed Soil Profile:

Depth of Pier SPT "N" c
b

ɣ eff. φ
a

Nc q' Nq

(ft) (blows/foot) (psf) (pcf) (degrees) (pcf)

0 0 120 29 23.41 0 13.98

4 0 120 29 23.41 480 13.98

8 0 120 29 23.41 960 13.98

10 0 120 29 23.41 1200 13.98

* Please note there is no geotechnical report for this project.  The below values have been conservatively 

assumed based on soil type and typical values used around the area.  These values are to be used for the 

Individual Bearing Method (Adams and klym, 1972; Hoyt and Clemence, 1089) in determining the ultimate pile 

capacity.

c. Soil type has been determined per USDA, Natural Resource Conservative Service's Web Soil Survey.  

(https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx)

a.  The friction angle was conservatively assumed based off the soil type and typical values used around the area. In Appendix A. Typical 

relationship between the SPT Penetration, N-Value and friction angle. (Bowles, Foundation Analysis and Design)

Unknown

UnknownSW-SM, SM

Soil Type
c

SM, SC-SM

CL, CL-ML, SC, SC-SM

SW-SM, SM

b. There is not enough information to assume a suffcient cohesion for the varying soil types that can be encounted.  A default of 0 has been 

used, this is an overall conservative approach.

Unknown

Unknown

= Ah(cNc + q'Nq + 0.5γBNγ) 

= Ah(Ncc + q'Nq) = Ah(q'Nq) 

= c 

= 1 + 0.56(12φ)
φ / 54 

= (Nq - 1)cot(φ) 



Portland, OR Kansas City, Missouri

Soil Appendix A:

Soil type descriptions:

φ

(degrees)

25-30

27-32

30-35

35-40

38-43

(Bowles, Foundation Analysis and Design)

50

SPT Penetration, N-

Value (blows/ft)

0

4

10

30



Portland, OR Kansas City, Missouri

Project Loading

Vertical Design Loads:

Tributary Widths:

Roof 16 ft 240 plf

Ceiling 0 ft 0 plf

Third Floor 0 ft 0 plf

Second Floor 0 ft 0 plf

First Floor 5 ft 75 plf

Walls 9.00 ft 117 plf

Foundation (Footing)

W = 1.33 ft

T = 0.67 ft 133 plf

Foundation (Stemwall)

Hs = 3.00 ft

Ws = 0.67 ft 300 plf

ΣDL = 865 plf

Live:

Roof (Snow) 16 ft 400 plf

Third Floor 0 ft 0 plf

Second Floor 0 ft 0 plf

First Floor 5 ft 200 plf

ΣLL = 600 plf

Max Pier Trib = 5 ft

Pier Working Loads:

PDL = 4327 lbs

0.75*P(LL+SL) = 2250 lbs

PTL = 6577 lbs

FS = 2

PTL = 13153 #NAME?

Transverse Direction (Pier 1,2. Ref: Plan View on S0.1)

= PTLFS 



Portland, OR Kansas City, Missouri

Roof 4.5 ft 67.5 plf

Ceiling 0 ft 0 plf

Third Floor 0 ft 0 plf

Second Floor 0 ft 0 plf

First Floor 4 ft 60 plf

Walls 9.00 ft 117 plf

Foundation (Footing)

W = 1.33 ft

T = 0.67 ft 133 plf

Foundation (Stemwall)

Hs = 3.00 ft

Ws = 0.67 ft 300 plf

ΣDL = 678 plf

Live:

Roof (Snow) 4.5 ft 112.5 plf

Third Floor 0 ft 0 plf

Second Floor 0 ft 0 plf

First Floor 4 ft 160 plf

ΣLL = 272.5 plf

Max Pier Trib = 5 ft

Pier Working Loads:

PDL = 3389 lbs

0.75*P(LL+SL) = 1022 lbs

PTL = 4411 lbs

FS = 2

PTL = 8822 #NAME?

Transverse Direction (Pier 3, 4. Ref: Plan View on S0.1)

= PTLFS 



Portland, OR Kansas City, Missouri

Push Pile Design

Design Working Load:

Qult = 13.15 kips

Qup = 0

Pile Properties:

Pile Type PP288

Finishes Plain

Shaft Diameter 2.875 in

Batter Angle 0 °

Installation Depth Lp = 10 ft

Bracket Capacity :

Construction Type Retrofit

Bracket FS288BL2 (PP288)

Bracket Allowable Capacity 24 Kips OK…

(w/ 48" Sleeve)

Installation Pressure, P:

Working Area of Hydraulic Ram

As = 9.62 in
2

Therefore, Preq = Qult / Acyl

1367 psi



Portland, OR Kansas City, Missouri

Project Loading (Supplemental - SJ288)

Vertical Design Loads:

Tributary Widths:

Transverse Direction (Smart Jacks 1-2. Ref: Plan View on S0.1)

Roof 0 ft 0 plf

Third Floor 0 ft 0 plf

Second Floor 0 ft 0 plf

First Floor 5 ft 100 plf

Ext. Walls 0.00 ft 0 plf

ΣDL = 100 plf

Live:

Roof (Snow) 0 ft 0 plf

Attic 0 ft 0 plf

Third Floor 0 ft 0 plf

Second Floor 0 ft 0 plf

First Floor 5 ft 200 plf

ΣLL = 200 plf

Max Trib = 7 ft

Smart Jack Working Loads:

PDL = 700 lbs

PLL = 1400 lbs

PTL = 2100 lbs

ALLOWABLE COMPRESSION WITH SJQ350BP-C = 6.0K => OK
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