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ABSTRACT 
 
This paper has the objective of showing through two simple flow charts, how PLS-Tower develops 
the compression and tension design according to the ASCE-10 requirements. It is intended to 
present information about the design results that the program performs internally, and do so in a 
simpler, more understandable form.  
 
The information contained in this article only applies when dealing with ASCE-10 requirements; 
however, it could be easily extrapolated to other design codes that the PLS-Tower supports, like 
AS-3995, Canada S37, PN-90/B-03200, etc. 
 
 
NOTATION 
 
Variable Short definition 
a Width of single angle short leg [in] 
𝐴𝑒𝑓𝑓 Member effective area [in²] 

𝐴𝑔 Gross cross-sectional area [in²] 

𝐴𝑛𝑒𝑡 Net cross-sectional area [in²] 

At 
Minimum net area in tension from the hole to the toe of the angle perpendicular to the 
line of force [in²] 

𝐴𝑣 Minimum net area in shear [in²] 

b Width of single angle long leg [in] 
𝐵𝑐𝑎𝑝 Connection bearing capacity [kips] 

𝐶1 Eccentricity code 

𝐶2 Restrain code 
𝐶𝑐 Column slenderness ratio 

𝐶𝑐𝑎𝑝 
Compression capacity based on member slenderness L/r column slenderness ratio 
[kips] 

𝐶𝐿 Angle legs connection code (Both, Long only or Short only) 

𝑑𝑏 Nominal diameter of bolt [in] 
𝑑ℎ Diameter of attachment hole [in] 

𝑒 End distance of bolt hole [in] 
𝐸 Modulus of elasticity of steel [ksi] 
f Short edge distance of bolt hole [in] 
𝐹𝑎 Design axial compressive stress [ksi] 
𝐹𝑐𝑟 Critical stress for local buckling [ksi] 
𝐹𝑡 Design axial tensile stress [ksi] 
𝐹𝑢 Specified minimum tensile strength [ksi] 
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Variable Short definition 
𝐹𝑦 Specified minimum yield stress [ksi] 

𝐾 Effective length factor 
𝐿 Unbraced length of member [in] 
𝐿𝑥 Unbraced member length about its local x-axis [in] 
𝐿𝑦 Unbraced member length about it local y-axis [in] 

𝐿𝑧 Unbraced member length about it local z-axis [in] 
𝑛𝑎 Number of angles in cross section 
𝑛𝑏 Number of bolts in end connection 
𝑛𝑏𝑒𝑎𝑟 Number of bearing areas per bolt 
𝑛ℎ Number of holes to be deducted 
𝑛𝑠 Number of shear planes per bolt 
𝑁𝑐𝑎𝑝 Tension capacity based on net section [kips] 

𝑟 Member radii of gyration [in] 
𝑅𝑏𝑠ℎ Connection block shear capacity [kips] 
𝑅𝑐𝑎𝑝 Connection rupture capacity [kips] 

𝑅𝑑𝑖𝑠 Connection end, edge or spacing distance capacity [kips] 
𝑅𝐿𝑂𝑈𝑇 Alternate unbraced length ratio for crossing diagonals 
𝑅𝐿𝑋 Member unbraced length ratio for its local x-axis 
𝑅𝐿𝑌 Member unbraced length ratio for its local y-axis 
𝑅𝐿𝑍 Member unbraced length ratio for its local z-axis 
𝑟𝑥 Member radii of gyration for its local x-axis [in] 
𝑟𝑦 Member radii of gyration for its local y-axis [in] 

𝑟𝑧 Member radii of gyration for its local z-axis [in] 
𝑠 Bolt spacing [in] 
𝑆𝑐𝑎𝑝 Connection shear capacity [kips] 

𝑡 Thickness of element [in] 
𝑉𝑏 Design shear capacity of one bolt [ksi] 
𝑤 Flat-width of element [in] 
𝑤/𝑡 Width to thickness ratio 
Ψ Unit factor (1.0 for 𝐹𝑦 in ksi and 2.62 for 𝐹𝑦 in MPa) 

%ratio Absolute value of the tension force in the supporting member divided by the force in 
the compressed member 

 
 
DISCLAIMER 
 
The author will be not responsible for any information contained in this article. The conclusions 
and recommendations should be used by an experienced engineer, and Licensee assumes all 
responsibility for the design assumptions and results. 

 

 

 

 



 

Figure 1. Compression design flow chart 



 

Figure 2. Tension design flow chart 
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