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Topics

• Modeling channels or other non-angle members

• Crossing diagonals with redundants

• Wind face ID warning

• Section load case information

• Planar joints

• Potentially damaging moments

• Family manager
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Modeling Channels and Other Non-Angle Sections
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• Can add non-angle sections to Angle Components 

library file

• Ensure unit weight, gross area and wind width are 

accurate.  Also leg lengths if applying ice to members.

• Other physical properties are used for angle strength 

calculations and not significant for non-angle sections



Modeling Channels and Other Non-Angle Sections
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• Design codes in TOWER only calculate capacities of 

angles and rounds

• Capacities of other members are not accurate and 

must be calculated outside of TOWER

• User calculated capacities can be entered in 

Capacities and Overrides table, if desired



Crossing Diagonals
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• Crossing diagonal design check can accommodate 

redundants connected to the diagonals

– Introduced in v16.20 in January 2020

• Crossing diagonal segments must be collinear in order 

for design check to work

• Geometry/Members/Intersection & 

Geometry/Members/Split commands will ensure 

collinear segments



Crossing Diagonals – Warning Message
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The diagonals look 

straight to me, but 

not to TOWER



Crossing Diagonals - Report
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For more information on crossing diagonals, see video on PLS YouTube Channel
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Crossing Diagonals - Video



Wind Face ID Warning
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Wind Face ID Warning - Algorithm

• Find all joints in the section and sort by elevation

• Start at lowest joint and find horizontal extent to determine 

the “face width”

• Find the “face width” of the next joint up

• Calculate face area of the resulting trapezoid

• Repeat steps and sum the trapezoids until no more joints

• Only joints at the top of the section are allowed to have a 

face width of zero
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Wind Face ID Warning – When does it apply?

• Face area needed for solidity ratio calculation

• Face area only calculated for Wind by Code methods

• Warning will not be generated for Wind on Face, Wind on 

All or SAPS Wind methods

• Face area still calculated when warning appears but 

solidity ratio may not be accurate so user should confirm
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Wind Face ID Warning – Tips to avoid warning

• Define sections by elevation, not left or right side of tower

• Include left and right arms in same section along with body 

or cage between the arms

• Will occur on towers with differential legs so accept and 

review results

• Warning can be suppressed in General/Output Options
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Section Load Case Information

• Valuable information about each section

– Wind pressures

– Section areas (Gross and face)

– Solidity ratios

– Drag coefficients (User entered or calculated)

– Total wind forces

– Structure ice weight

– Kz and GRF values (Enabled with extended diagnostics)
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Section Load Case Information – Code Based
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Section Load Case Information – Wind on All or Face
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Section Load Case Information – SAPS Wind
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Planar Joints – What are they?

• A joint located at the intersection of members which all 

lie in one plane

• Joints are ideal, pin-connected, universal joints and 

thus have no stiffness in direction perpendicular to the 

plane of the members

• Create instability in model which can lead to incorrect 

results (especially in nonlinear analysis)
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Planar Joints – How to deal with them? 

• Planar joints more prevalent when including 

redundants in model

• Replace some Truss elements with Beam elements 

(preferred method)

• Leave Truss elements and exclude redundants from 

FE analysis (doesn’t work in all situations)

• Connect planer joint to stable joint with fictitious 

members (legacy method)
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Potentially Damaging Moments
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Potentially Damaging Moments – Why?

• Warning only occurs for Beam elements

• Occurs when the following is true

  
𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑅𝑒𝑠𝑢𝑙𝑡𝑎𝑛𝑡 𝑀𝑜𝑚𝑒𝑛𝑡

𝑆 𝑥 𝐹𝑦
> 100% 

• S can be input in Angle Properties table, or

• S is approximated as  
𝐺𝑟𝑜𝑠𝑠 𝐴𝑟𝑒𝑎 𝑥 2(𝑟𝑧)

0.5 𝑥 𝐿𝑜𝑛𝑔 𝐿𝑒𝑔 𝐿𝑒𝑛𝑔𝑡ℎ
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Potentially Damaging Moments - Purpose

• Used to detect possible gross modeling errors

• Moments in TOWER are determined based on 

arbitrary member orientations and insufficient 

connection details and should not be used for design 

stress calculations

• If you feel the moments are substantial you should 

check outside of TOWER program 
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Potentially Damaging Moments - Examples
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Family Manager – Secondary Joints

• Secondary joints must 

reference joints within the 

extension, otherwise will be 

converted to primary joints

• All secondary joints in leg 

extensions will be converted 

to primary
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Family Manager – Members at Interface

• Horizontal members at the 

interface planes will be 

assigned to the upper 

section

• If horizontal member varies 

depending on lower section, 

then create multiple 

variations of the upper 

section
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Family Manager – Defining Sections

• Define 

sections by 

member, not 

by joints
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Family Manager – Leg Extensions

• All joints and members of 

a leg extension must be 

within a quadrant

• If portions of legs extend 

beyond a single quadrant, 

define legs as a body 

extension
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Family Manager – Group Labels

• Best practice is to use 

unique Group Labels 

within each body or leg 

extension

• Duplicate Group Labels 

can cause confusion 

when trying to change 

properties of groups
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PLS-CADD

Questions

®

FAC 008/009

Drafting

FAC 003

NERC Ratings

Structural Analysis

PLS-POLEJoint Use

Advanced Sag & Tension
LiDAR Modeling

Line Ratings
TOWER

Pole Analysis

Vegetation Management

Materials Management

Line 

Optimization

1000+ Users in 100+ Countries Storm Hardening

Project Estimating

ASCE

CENELEC

NESC

IEEE

IEC

CSA

Distribution

Transmission
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