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Motivation of the study
• Telecommunication systems are of 

considerable importance due to the 
major social and economic value of 
their services.

• The welfare of communities demands 
reliable and uninterrupted operations 
of telecommunication towers. 

• Damage of such systems under strong 
wind has significant effects on business 
continuity and leads to economic losses.

Report submitted by communication 
services providers to FCC (2017)

• 315 cell towers collapsed.
• The total cost of damage is estimated 

at 125 billion dollars.
• Millions of people suffered from 

telecommunication services outage. 

Federal Communications Commission (FCC 2017)

Failure modes

The frequent failures of these systems under 
wind hazards and their associated significant 
economic losses underline the importance of 
predicting the structural and nonstructural 
performance of each component. 

Task-1
Generate a 

repository of 
synthetic wind 
velocity time 

histories

Task-2
Build detailed 

mechanical 
models of steel 
lattice towers

Task-3
Develop structural 

fragilities by 
conducting 

advanced dynamic 
FEM

Task-4
Model the 

restoration analysis 
of 

telecommunication 
systemsAnalysis of telecommunication systems under strong wind: 4 Tasks

Results and discussion 

Task-3: Structural fragility & Task-4: Restoration analysis of telecommunication system

For a given damage scenario, several types of information 
are required to establish the restoration task:

• Repair decision (No action, repair, replace the 

component).

• Repair time (duration in days, hours, …..)

• Resource requirement (Manpower, crane, generator).   
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Task-2: Development of mechanical models for telecommunication towers 

Aerodynamic wind formula

Results and discussion 

Task-2: Development of mechanical models for telecommunication towers 

Introduction

Central office
Tower

Fiber-Optic 

cable

At the site of a tower, it is typical 
to find also nonstructural 
accessories (antenna and 
microwave), cables, a shelter, BTS 
and a generator.

Central office

 Tall building or small rise 
building.

 Typically contains large-rack 
mounted servers, or cabinets 
of switches and computers. 

Resilience is the ability 
to prepare for 
anticipated hazards, 
adapt, withstand and 
recover rapidly from 
disruptions.
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Task-2: Development of mechanical models for telecommunication towers 

Record the EDP for each member
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The tower properties

Element Section (mm) Type
Geometric 

Transformation

Number of 

fiber 

subdivisions

Main leg

Primary brace

Secondary brace

L150*150*16

L65*65*6

L65*65*6

FBC

FBC

FBC

PDelta

Corotational

Corotational

2*5 and 5*4

2*5 and 5*4

2*5 and 5*4

Results and discussion 

Task-1: Generate a repository of synthetic wind velocity time histories


