
 August 20, 2015 F0530.01-122-34  1             15 
 
 JAR/MEW 4" x 4" Column and  Post base 

  

   
 
 
 
 
 
 

Engineering Analysis 
 

4 x 4 Aluminum Column and Post Base 
 
 

Report F0530.01-122-34 
 

Rendered to: 
 

POLY VINYL COMPANY 
320 Range Line Road 

Sheboygan Falls, Wisconsin  53085 
 
 

Prepared by: 
 

Joseph A. Reed, P.E. 
Michael E. Weigner, P.E. 

 
 

Architectural Testing, Inc. 
130 Derry Court 

York, Pennsylvania  17406 
(717) 764-7700 
FL COA 29274 

 
August 20, 2015 

 
 
 
 
 
 
 
______________________________ _____________________________ 
Joseph A. Reed, P.E.          Michael E. Weigner, P.E. 
Director – Engineering         Senior Project Engineer 



 August 20, 2015 F0530.01-122-34  2             15 
 
 JAR/MEW 4" x 4" Column and  Post base 

  

 

 
Scope 
 
Architectural Testing, Inc., an Intertek company, was contracted by Poly Vinyl Company to 
perform an uplift capacity analysis with anchorage calculations for a 5" x 5" post base and axial 
load capacity analysis for a 4" x 4" aluminum column.  The post base is manufactured with cast 
319-F aluminum.  The column is manufactured from 6063-T6 aluminum.   
 
Referenced standards utilized in this project include: 
 

Aluminum Design Manual, 2010, The Aluminum Association, 2010.  
 
Metal Curtain Wall Fasteners, American Architectural Manufacturers Association, Report 
AAMA TIR-A9-1991, 1991. 
 
ANSI/AWC NDS-2012 National Design Specification for Wood Construction, American Wood 
Council, 2012. 
 

Product Description 
 
Poly Vinyl Company provided drawings of the post base and the aluminum column.  The post base 
is manufactured with 319-F cast aluminum.  The column is made from 6063-T6 extruded 
aluminum.   The post base will be anchored to concrete or wood substrates.  Powers Tapper+ 
concrete screws will be used when the post base is anchored to concrete.  When the post base is 
anchored to wood substrate, #14 x 1-1/2" stainless steel wood screws will be used.  The aluminum 
column will be secured to the post base with four (4) #10-12 x 1" 18-8 stainless steel pan head 
screws.  As a base plate, the post base can be anchored to either 2 x 6 Southern Yellow Pine, 
preservative-treated deck boards or a minimum 4" thick, 3,000 psi, normal weight concrete slab.  As 
a top plate, the post base can be anchored to a Southern Yellow Pine wood header.  The columns 
will be evaluated for 6'-0", 7'-0", 8'-0", 9'-0" and 10'-0" lengths. 
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Analyses 
 
Allowable Wind Uplift Load 
Uplift loads for the column acting on the post base are assumed to be concentric and vertical.  
Bending of the column on the post base was not considered in the analysis.  Maximum allowable 
uplift load for the post base is based on the lowest values of the post base interaction with the 
substrate and the post base interaction with the column.  Load duration factors for wind loads are 
utilized.  Maximum allowable wind uplift loads are presented in Table 1. 
 
Table 1 Allowable Wind Uplift Load for Post Base  

Post Base Allowable Uplift (lb) Comments 

5" x 5" Casting 432 Limited by shear of #10-12 screws from 
column to post base. 

Notes: 
1. At base:  post base installed into a minimum 2 x 6 SYP #2 flat plank with four (4) #14 x  

1-1/2" countersunk head, stainless steel wood screws.   
or 

Post base installed into a minimum 4" thick f'c = 3,000 psi concrete slab with four (4) 
Powers Tapper+ 1/4" x 2" countersunk head concrete screws.  Minimum embedment of  
1-3/4".  Minimum edge distance of 2". 
 

2. At top:  post base installed into a minimum SYP #2 three-ply header with four (4) #14 x  
1-1/2" countersunk head, stainless steel wood screws.   

 
Allowable Axial Compression Column Load 
Each column length was analyzed per the Aluminum Design Manual.  The compression loads for 
the columns are assumed to be concentric, acting at the center of the column.  Bending of the 
column was not considered in the analysis.  At the base and top, the end condition was assumed to 
be free rotation with fixed translation.  Maximum loads for axial compression are presented in the 
following table. 

Table 2 Allowable Axial Compression Loads 
Column Size Column Length (Feet) 

4" x 4" x 0.085" 6 7 8 9 10 
14,300 lbs. 13,725 lbs. 12,987 lbs. 12,247 lbs. 11,507 lbs. 

 
Summary 
 
Allowable wind uplift loads for the post base connected to a wood base or connected to a concrete 
base and a two-ply wood header at the top are presented in Table 1.  Allowable axial compression 
loads for the column are presented in Table 2.  Loads on the post bases or columns are assumed 
centered at the column attachment and only vertical loads are considered.  Uplift or overturning due 
to other load types (for example lateral or eccentric loads from the column) must be evaluated by 
the Engineer of Record for the project.   
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Attached Drawings 
 

4 Inch Column Base. Part No. 800047.  Poly Vinyl Company. 5/06/15.  (1 page) 
 
4 Inch Column. Part No. 780097.  Poly Vinyl Company. 7/30/15.  (1 page) 
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Calculations 
 
Material Properties 
 
Column Properties 
4" x 4" extrusion 
Wall thickness = 0.085"  
Aluminum 6063-T6: Fy = 25 ksi ; Fu = 30 ksi 

 
Post Base Properties 
Base = 0.25" thick: Collar = 0.35" thick 
319-F Cast Aluminum: Fy = 13 ksi ; Fu = 23 ksi 
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Strength of Column to Post Base Connection 
 
#10-12 x 1" 18-8 Stainless Steel Pan Head Screw 

 
Shear of #10-12 x1" 18-8 Stainless Steel Pan Head Screw 

 
Va = (0.75 Fy/√3)(AR).    (AAMA TIR A9-14: Ch. 17) 
AR = (π/4)K2 
AR = (π/4)(0.126")2 = 0.0125 in2 
Va = (0.75)( 20,000 psi/√3)( 0.0125 in2) = 108 lbs. 
Va = 108 lbs. x 4 screws = 432 lbs. 
 

Bearing of #10-12 x1" 18-8 Stainless Steel Pan Head Screw (Column thickness controls) 
 
Pas = 2dtFtu/Ω      (AISI Eq. E3.3.1-1) 
Pas = (2 x 0.19" x 0.085" x 30,000 psi)/3.0 = 323 lbs. 
Pas = 323 lbs. x 4 screws = 1,292lbs. 
 

 
Connection capacity of Post base to Column connection with four (4) #10-12 x 1" 18-8 

Stainless Steel Pan Head Screw 432 lbs.  Shear of screw controls. 
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Post Base Connection to 2 x 6 SYP #2 Wood Framing 
 
Post Base Properties 
0.25" thick 
319-F Cast Aluminum: Fy = 13 ksi ; Fu = 23 ksi 
 
 
Wood Screw Properties 
#14 x 1-1/2" Stainless Steel Wood Screw, countersunk head 
Nominal Diameter = 0.242" 
Thread Length = 2/3 x (1-1/2") = 1"  (NDS Table L3) 
Edge Distance = 1.5(0.25") = 0.375"  (NDS Table 11.5.A) 
End Distance = 4(0.25") = 1"    (NDS Table 11.5.B) 
Spacing Between screwd = 4(0.25") = 1"  (NDS Table 11.5.C) 
 
Wood Base Properties 
Minimum 2 x 6 Southern Yellow Pine #2, preservative treated.   
G = 0.55 
Assume wet service conditions CM = 0.7 
 

Allowable Tension of #14 Wood Screws (Stainless Steel) 
 
Pts/Ω = 208 lbs. per inch of thread penetration into member:  (NDS Table ll.2B) 
P'ts = Pts x CD x CM = 208 lbs. x 1.6 x 0.70 = 233 lbs. per screw 
P'ts = 233 lbs. x 4 screws per plate = 932 lbs. 

 
Pull-Over of #14 Wood Screw Countersunk Head (Stainless Steel) 

 
Pnov = (0.27 + 1.45t1/d)d t1FTY/SF 
Pnov = (0.27 + 1.45(0.25/0.242)0.242 x 0.25 x 13,000/3.0 
Pnov = 463 lbs. per screw 
Pnov = 463 lbs. x 4 screws per plate = 1,852 lbs. 

 
 
 

Capacity of Post Base to 2 x 6 SYP #2 Wood Framing is 932 lb. with four (4) #14 x 1-1/2" 
wood screws.  Allowable Tension controls.  This capacity is for a wind uplift condition in 

preservative treated SYP #2 lumber.  
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Post Base Connection to Concrete 
 
Concrete Screw Properties 
Powers Tapper+ 1/4" x 2" concrete screw with minimum 1.75" embedment 
 
Concrete Properties 
Fc' = 3,000 psi, un-cracked, normal weight concrete, slab 4" thick minimum. 2" minimum edge 
distance from plate to slab edge. 
 

Allowable Tension of Powers Tapper+ 1/4" x 2" concrete screw 
 
ФPts = 613 lbs. per screw:   (See next 3 pages) 
ФPts = 613 lbs. x 4 screws per plate = 2,452 lbs. 
Convert to ASD for Wind: 2,452 lbs. /1.6 = 1,533 lbs. 
 

Pull-Over of Powers Tapper+ 1/4" x 2" concrete screw countersunk head 
 
Pnov = (0.27 + 1.45t1/d)d t1FTY/SF 
Pnov = (0.27 + 1.45(0.25/0.25)0.25 x 0.25 x 13,000/3.0 
Pnov = 465 lbs. per screw 
Pnov = 465 lbs. x 4 screws per plate = 1,860 lbs. 
 

 
Capacity fo Post Base to 4" thick concrete slab is 1,533 lbs. for wind uplift with four (4) 

Powers Tapper + 1/4" x 2" screws.  Minimum 1.75" embedment for all Tapper+ screws into a 
minimum 4" thick f'c = 3,000 psi concrete slab.  Limited by screw tension. 
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Post Base Connection to Concrete Base (Continued) 
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Post Base Connection to Concrete Base (Continued) 
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Post Base Connection to Concrete Base (Continued) 
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Allowable Axial Compressive Strength of Column 
 
Column Properties 
4" x 4" extrusion 
Wall thickness = 0.085"  
Aluminum 6063-T6: Fy = 25 ksi ; Fu = 30 ksi 
r = 1.5986" 
area = 1.3311 in2  
K = 1 (base and top end condition: free rotation, fixed translation) 
 
6' Column 
Member Buckling 
kL/r = (1 x (6' x 12"))/1.5986" = 45.04 < 78 
Fc/Ω = 14.2 – 0.074S = 14.2 – 0.074(45.04) = 10.867 ksi   (ADM  E.3) 
Pn = (F/Ω)Ag = 10.867 ksi x 1.3311 in2 = 14.465 kips: 14,465 lbs. 
 
Local Buckling 
b/t = (4.0 – 2(0.085))/0.085 = 45.06 > 39 
Fc/Ω = 484/S = 484/45.06 = 10.741 ksi (ADM B.5.4.2) 
Pn = (F/Ω)Ag = 10.741 ksi x 1.3311 in2 = 14.3 kips: 14,300 lbs. 
 
Elastic buckling      (ADM Section E.5) 

 

 
Fe = 19.177 ksi > 10.867 ksi: Elastic Buckling does not control 
 

Allowable Axial Compressive Strength of 6' Column is 14,300 lbs. 
 
7' Column 
Member Buckling 
kL/r = (1 x (7' x 12"))/1.5986" = 52.55 < 78 
Fc/Ω = 14.2 – 0.074S = 14.2 – 0.074(52.55) = 10.311 ksi   (ADM  E.3) 
Pn = (F/Ω)Ag = 10.311 ksi x 1.3311 in2 = 13.725 kips: 13,725 lbs. 
 
Local Buckling 
b/t = (4.0 – 2(0.085))/0.085 = 45.06 > 39 
Fc/Ω = 484/S = 484/45.06 = 10.741 ksi (ADM B.5.4.2) 
Pn = (F/Ω)Ag = 10.741 ksi x 1.3311 in2 = 14.3 kips: 14,300 lbs. 
 
Fe = 19.177 ksi > 10.311 ksi: Elastic Buckling does not control 
 

Allowable Axial Compressive Strength of 7' Column is 13,725 lbs. 
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Allowable Axial Compressive Strength of Column (Continued) 
 
8' Column 
Member Buckling 
kL/r = (1 x (8' x 12"))/1.5986" = 60.05 < 78 
Fc/Ω = 14.2 – 0.074S = 14.2 – 0.074(60.05) = 9.7563 ksi   (ADM  E.3) 
Pn = (F/Ω)Ag = 9.7563 ksi x 1.3311 in2 = 12.987 kips: 12,987 lbs. 
 
Local Buckling 
b/t = (4.0 – 2(0.085))/0.085 = 45.06 > 39 
Fc/Ω = 484/S = 484/45.06 = 10.741 ksi (ADM B.5.4.2) 
Pn = (F/Ω)Ag = 10.741 ksi x 1.3311 in2 = 14.3 kips: 14,300 lbs. 
 
Fe = 19.177 ksi > 9.7563 ksi: Elastic Buckling does not control 
 

Allowable Axial Compressive Strength of 8' Column is 12,987 lbs. 
 
 

9' Column 
Member Buckling 
kL/r = (1 x (9' x 12"))/1.5986" = 67.56 < 78 
Fc/Ω = 14.2 – 0.074S = 14.2 – 0.074(67.56) = 9.201 ksi   (ADM  E.3) 
Pn = (F/Ω)Ag = 9.201 ksi x 1.3311 in2 = 12.247 kips: 12,247 lbs. 
 
Local Buckling 
b/t = (4.0 – 2(0.085))/0.085 = 45.06 > 39 
Fc/Ω = 484/S = 484/45.06 = 10.741 ksi (ADM B.5.4.2) 
Pn = (F/Ω)Ag = 10.741 ksi x 1.3311 in2 = 14.3 kips: 14,300 lbs. 
 
Fe = 19.177 ksi > 9.201 ksi: Elastic Buckling does not control 
 

Allowable Axial Compressive Strength of 9' Column is 12,247 lbs. 
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Allowable Axial Compressive Strength of Column (Continued) 
 
10' Column 
Member Buckling 
kL/r = (1 x (10' x 12"))/1.5986" = 75.07 < 78 
Fc/Ω = 14.2 – 0.074S = 14.2 – 0.074(75.07) = 8.645 ksi   (ADM  E.3) 
Pn = (F/Ω)Ag = 8.645 ksi x 1.3311 in2 = 11.507 kips: 11,507 lbs. 
 
Local Buckling 
b/t = (4.0 – 2(0.085))/0.085 = 45.06 > 39 
Fc/Ω = 484/S = 484/45.06 = 10.741 ksi (ADM B.5.4.2) 
Pn = (F/Ω)Ag = 10.741 ksi x 1.3311 in2 = 14.3 kips: 14,300 lbs. 
 
Fe = 19.177 ksi > 8.645 ksi: Elastic Buckling does not control 
 

Allowable Axial Compressive Strength of 10' Column is 11,507 lbs. 
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