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Analysis is for 4x6 and 4x6 wood posts with 4 notches located in each of the corners near the bottom of the 

post. The posts are pre-wrapped with the post with the PostSaver Boot System®, and encase the post in a 

concrete foundation. 
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Overview 

In order to determine the wind uplift capacity of this post foundation system, the analysis takes into account 

factors having to do with the wood and the concrete that may control the design. The wood calculations include 

a check of tension on the net section, and shear at the notches. The concrete items include shear at the notches, 

and total resisting weight of the concrete foundation system. 

 
Description 

The 4x6 and 6x6 post foundation system consists of 4 notches located in each of the corners. There are 2 lower 

notches which begin at 4” from the bottom of the post, and they are located in opposite corners. The 2 upper 

notches begin at 12” above the bottom of the post. The notches themselves have a maximum indentation of ¾”, 

and are 4” long.  The posts are protected from rot with the PostSaver Boot System®, and encased in a 

concrete foundation. 

 
Assumptions 

These calculations assume a 3,000 psi concrete mix, and that the resisting concrete and soil cone are sized to 

provide weight in excess of the maximum uplift. 

 



August 7, 2009 

Advanced Solutions 

Analysis of PostSaver’s Smart Post 

Page 3 of 8 

James A. Koppenhaver, P.E. 
304 Logan Avenue, Wyomissing, PA 19610 

 

 

 

 



August 7, 2009 

Advanced Solutions 

Analysis of PostSaver’s Smart Post 

Page 4 of 8 

James A. Koppenhaver, P.E. 
304 Logan Avenue, Wyomissing, PA 19610 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

The wood calculations shall check of the tension on the net section, and shear at the indentations. 

 
The tension on the net section is checked by calculating the minimum net post area in the perimeter plane at an 

adjacent pair of indentations. The allowable tension is calculated using design values and applicable factors as 

per the National Design Specification for Wood Construction (NDS) by the American Forest and Paper 

Association (AF&PA). 
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For the worst case 4x6 Notched Wood Post with Post Saver: 

 

 
 

Tension on net section, 

Anet = 3.5(5.5) - 2(1.06)(1.06)(0.5) = 18.12 in2 

Ft’ = FtCDCM = 725(1.6)(1.0) = 1,160 psi 

Capacity = 1160(18.12) = 21,019 lbs 

The allowable tension on the net section of a 4x6 #2 Southern Yellow Pine post is 21,019 pounds. Because the 

allowable tension stress is not the same for all timber species, the allowable tension will vary if species other 

than #2 SYP are used’ 

 

 
Shear at Notch, 

The shear calculations at the indentations involve identifying a shear plane along which the wood will 

experience a shear failure. The restraining force is oriented parallel to the longitudinal axis of the post, and will 

tend to shear off a block of wood below the indentation. The shear area is the diagonal width at the base of the 

indentation multiplied by the distance to the end of the post. 

Ashear =1.5(4) = 6 in2
 

Fv’ = FvCDCM = 175(1.6)(1.0) = 280 psi 

Capacity = 280(6) = 1,680 lbs/notch 

Total Capacity = 1,680(4) = 6,720 lbs 

The allowable shear force per indentation in a #2 Southern Pine post is 1,680 pounds. Because the allowable 

shear stress is not the same for all timber species, the allowable shear will vary if species other than #2 SYP are 

used. 

 

 

 
The concrete calculations shall check shear at the indentations and the capabilities of the concrete foundation 

system. 

 
The shear strength of the concrete backfill material at the indentation is calculated according to the Building 

Code Requirements for Structural Concrete (ACI 318-95) 
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Concrete Calculations (3,000 psi concrete): 

 

 

Shear at notch, 

Vc = 2(fc’)0.5 Ashear 

Vc = 2(3000)0.5  (2x1.06x4) 

Vc = 660 lbs/notch 

The shear strength of the concrete backfill material at the indentation is 930 pounds per indentation for 3,000 

psi concrete. 

 
 

Total Concrete Shear Capacity = 930(4) = 3,720 lbs 

 

Consequently, shear in the concrete is the controlling factor in this design. 

 

 

 

 

 
 

Conservatively neglecting cohesion of the sides of the concrete footing to the soil, the weight of soil over the 

footing, and floor slab or paving “break-out” resistance, find the footing size required for maximum uplift 

resistance: 

 

3,720 lbs / 150 lbs/ft
3 

= 24.8 ft
3 

Equivalent footing concrete mass – 

36” diameter x 42” deep, or 

30” diameter x 60” deep 



August 7, 2009 

Advanced Solutions 

Analysis of PostSaver’s Smart Post 

Page 7 of 8 

James A. Koppenhaver, P.E. 
304 Logan Avenue, Wyomissing, PA 19610 

 

 

 

Check typical applications: 

 

 
4x6 posts 

 

20’x 20’x 8’ high post frame building 

Post spacing = 8’ 

110 mph wind zone, net uplift = 20 psf 

 
Uplift force = (20’/2)(8’)(20 psf) = 1,600 lbs < 3,720 lbs 

 

 

 

6x6 posts 

 

30’x 30’ x 10’high post frame building 

Post spacing = 8’ 

110 mph wind zone, net uplift = 29 psf 

 
Uplift force = (30’/2)(8’)(29 psf) = 3,480 lbs < 3,720 lbs 

 

 

 

uplift block with nails 

 

 
2x6 block on both sides of post 

(6) 20d galvanized nails per block (each side) 

Nail capacity in shear, z’ = z CD CM = 152 lbs (1.6)(0.7) = 170 lbs 

Uplift force = (12 nails)(170 lbs) = 2,040 lbs < 3,720 lbs 
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Check capacity of alternative detail: 

Rebar through post 

 
 

 

 
½” diameter (#4 rebar) 

Check wood crushing 

Fc’ = Fc CM  = 525 psi 

 

Uplift force = (2 rebars)(525 psi)(2.75 in
2
) = 2,888 lbs < 3,720 lbs 

 

 

 

 
Conclusion 

 

The calculation shows that the maximum uplift capacity for PostSaver’s Smart Post® with the PostSaver Boot 

System is 3,720 lbs and is controlled by shear in the concrete. Use of the system ensures bond strength between 

posts and foundation concrete in excess of the capacities of other components. 


