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Tower Type

Code Tower Type

AD 2 cct Lattice Tower Suspension 00o - 02o

BD 2 cct Lattice Tower Tension 00o - 30o

CD 2 cct Lattice Tower Tension 00o - 60o No.53 as a section tower

DD 2 cct Lattice Tower Dead End T-Connection (1cct) to Gofa
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TDS 1 cct Tubular Tower Tension Cable Termination Tower

Remarks   2cct : Double  Circuit and  1cct : Single Circuit 

AD                             BD                           CD                             DD                                DD-C                                                               TAD                   TDS
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Tower Schedule  1/3 :  (T21 Cable Termination to Kaliti Substation )   



Tower Schedule  2/3 :  T22 ( 1cct branch to Gofa Substation )   

Tower Schedule  2/3 :  T22 ( 1cct branch to Gofa Substation )   
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CONDUCTOR, TOWER AND FOUNDATION DESIGN 

  

























Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project 1

132kV Overhead Transmission Line 
Recommended Design Parameter for Foundation

A B C E F D M200 Concrete M50 Concrete  Total Rebars

Chimney  Base Pad  Upper Pad  Base thick
 Upper Pad

thick
Depth [m3]

 Lean Concrete
[m3]

[kg]

Foundation  2cct Tower

1        AD (LD) 0.6                              3.6                 2.0                 0.4                 0.4 3.5               32.5                   5.2                   4,340              

2        AD (Rigid) 1.0                            10.9                 2.0                 0.4                 0.4 3.5               103.4                 11.8                 13,209            

3        BD (MD) 0.8                              4.0                 2.0                 0.6                 0.5 3.5               55.1                   6.4                   5,780              

4        CC (ND) 0.8                              4.5                 3.0                 0.6                 0.5 3.5               75.3                   8.1                   7,530              

5        DD (ND dead-end) 1.0                              6.0                 3.0                 0.6                 0.6 3.5               121.2                 14.4                 12,580            

6        TAD (Mono-Tubular) Dia. 1.8                 4.0                  -                 4.0                  - 4.0               65.3                   1.6                   1,611              

Foundation  1cct Tower

7        TDS (Mono-Tubular) Dia. 1.8                 5.0                  -                 5.0                  - 4.0               101.3                 2.5                   2,425              

No. Tower Type





Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 1

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   L type (A type) Suspension Tower

Type of Soil Good Soil
Soil Unit Weight 1,600 kg/m3

Safe Bearing Capacity 200 kN/m2

Angle of Repose 30 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 2

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   L type (A type) Suspension Tower

Type of Soil Poor Soil
Soil Unit Weight 1,400 kg/m3

Safe Bearing Capacity 100 kN/m2

Angle of Repose 20 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 3

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   L type (A type) Suspension Tower

Type of Soil    Submerged Good Soil
Soil Unit Weight 800 kg/m3

Safe Bearing Capacity 200 kN/m2

Angle of Repose 20 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 4

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   L type (A type) Suspension Tower

Type of Soil    Submerged Poor Soil
Soil Unit Weight 800 kg/m3

Safe Bearing Capacity 100 kN/m2

Angle of Repose 10 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 5

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   L type (A type) Suspension Tower

Type of Soil            Rock Foundation



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 6

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   M type (B type) Tension Tower

Type of Soil Good Soil
Soil Unit Weight 1,600 kg/m3

Safe Bearing Capacity 200 kN/m2

Angle of Repose 30 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 7

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   M type (B type) Tension Tower

Type of Soil Poor Soil
Soil Unit Weight 1,400 kg/m3

Safe Bearing Capacity 100 kN/m2

Angle of Repose 20 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 8

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   M type (B type) Tension Tower

Type of Soil    Submerged Good Soil
Soil Unit Weight 800 kg/m3

Safe Bearing Capacity 200 kN/m2

Angle of Repose 20 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 9

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   M type (B type) Tension Tower

Type of Soil    Submerged Poor Soil
Soil Unit Weight 800 kg/m3

Safe Bearing Capacity 100 kN/m2

Angle of Repose 10 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 10

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   M type (B type) Tension Tower

Type of Soil            Rock Foundation



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 11

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   N type (C type) Tension Tower

Type of Soil Good Soil
Soil Unit Weight 1,600 kg/m3

Safe Bearing Capacity 200 kN/m2

Angle of Repose 30 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 12

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   N type (C type) Tension Tower

Type of Soil Poor Soil
Soil Unit Weight 1,400 kg/m3

Safe Bearing Capacity 100 kN/m2

Angle of Repose 20 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 13

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   N type (C type) Tension Tower

Type of Soil    Submerged Good Soil
Soil Unit Weight 800 kg/m3

Safe Bearing Capacity 200 kN/m2

Angle of Repose 20 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 14

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   N type (C type) Tension Tower

Type of Soil    Submerged Poor Soil
Soil Unit Weight 800 kg/m3

Safe Bearing Capacity 100 kN/m2

Angle of Repose 10 o



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Foundation - 15

132kV 1cct Overhead Transmission Line 
Existing Foundation Design   N type (C type) Tension Tower

Type of Soil            Rock Foundation



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 1

132kV Overhead Transmission Line 
Recommended Design Parameter for Tower

Monopole (Tubular) Tower
Monopoles shall be a constant taper and either circular or polygonal. Polygonal section shall have a 
minimum of 12 faces.

Lattice Tower Type in 132kV 2cct Transmission Line
Tower Type LD MD ND ND

AA BB CC DD

Deviation Angle 0º-2º 0º-30º 0º-60º 60º-90º

Insulator Strings Suspension Tension Tension Dead End

Basic Span 350 m 350 m 350 m 350 m 

Wind Span 450 m 450 m 450 m 450 m 

Weight Span 700 m 700 m 1500 m 700 m 

Uplift - 175m - 400 m - 400 m - 350 m

Tubular Monopole Tower Type in 132kV Transmission Line
Tower Type Tubular 2cct  (TAD) Tubular 1cct (TDS)

AA-Mono D-Mono

Deviation Angle 0º-2º 0º-5º

Insulator Strings Suspension Tension

Basic Span 160 m 250 m 

Wind Span 180 m 250 m 

Weight Span 250 m 350 m 

Uplift N/A N/A



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 2

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – AD Type ( Suspension Double Circuit )

Bird Guard



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 3

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – BD Type ( Tension Double Circuit )



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 4

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – CD Type ( Tension Double Circuit )

T-53 CD as Section Tower
Side T52 will be full tension and Side T-54 will be slack span 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 5

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – DD Type ( Tension Double Circuit )

T-22 DD as Branch Tower to Gofa Substation



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 6

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – DD-C Type ( Tension Double Circuit )

T-21 Under ground termination tower at EEP/EEU Warehouse Store. 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 7

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Monopole Tubular Tower ( 2cct )

T25 – T 33 : New road will be constructed.
132kV monopole tubular tower will be set 
on median strip of new road.

Blaced Post Insulators to keep ROW as 6 meters



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 8

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Monopole Tubular Tower ( 1cct )

Cable Termination at T67 (Kaliti – Cotobie)
Span will cross at LRT station “Management Institute”



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 9

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Foundation (Rigid Foundation)

Current Condition at T36

After Construction

After Embankment works



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 10

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Stolen Steels members from towers

After Construction

Over 50 bolts & nuts were stolen from this tower

4 main brace steels with bolts & nuts were stolen. 

Hexagon Nuts were welded, 

but were forced to remove 

from tower by ordinary 

spanner.

Hexagon nut



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 11

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Stolen Steels members from towers

Antitheft Nuts

Locking blade to 

keep tightening

Only special tool can be 

applied for tightening and 

removing, ordinary spanner 

can not remove this nut. 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 1

132kV Overhead Transmission Line 
Recommended Design Parameter for Tower

Monopole (Tubular) Tower
Monopoles shall be a constant taper and either circular or polygonal. Polygonal section shall have a 
minimum of 12 faces.

Lattice Tower Type in 132kV 2cct Transmission Line
Tower Type LD MD ND ND

AA BB CC DD

Deviation Angle 0º-2º 0º-30º 0º-60º 60º-90º

Insulator Strings Suspension Tension Tension Dead End

Basic Span 350 m 350 m 350 m 350 m 

Wind Span 450 m 450 m 450 m 450 m 

Weight Span 700 m 700 m 1500 m 700 m 

Uplift - 175m - 400 m - 400 m - 350 m

Tubular Monopole Tower Type in 132kV Transmission Line
Tower Type Tubular 2cct  (TAD) Tubular 1cct (TDS)

AA-Mono D-Mono

Deviation Angle 0º-2º 0º-5º

Insulator Strings Suspension Tension

Basic Span 160 m 250 m 

Wind Span 180 m 250 m 

Weight Span 250 m 350 m 

Uplift N/A N/A



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 2

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – AD Type ( Suspension Double Circuit )

Bird Guard



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 3

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – BD Type ( Tension Double Circuit )



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 4

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – CD Type ( Tension Double Circuit )

T-53 CD as Section Tower
Side T52 will be full tension and Side of  T-54 will be slack span 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 5

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – DD Type ( Tension Double Circuit )

T-22 DD as Branch Tower to Gofa Substation



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 6

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – DD-C Type ( Tension Double Circuit )

T-21 Under ground termination tower at EEP/EEU Warehouse Store. 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 7

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Monopole Tubular Tower ( 2cct )

T25 – T 33 : New road will be constructed.
132kV monopole tubular tower will be set 
on the median strip of the new road.

Braced Post Insulators to keep ROW as 6 meters



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 8

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Monopole Tubular Tower ( 1cct )

Cable Termination at T67 (Kaliti – Cotobie)
Span will cross at LRT station “Management Institute”



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 9

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Foundation (Rigid Foundation)

Current Condition at T36

After Construction

After Embankment works



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 10

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Stolen Steels members from towers

After Construction

Over 50 bolts & nuts were stolen from this tower

4 main brace steels with bolts & nuts were stolen. 

Hexagon Nuts were welded, 

but were forcefully removed 

from tower by ordinary 

spanner.

Hexagon nut



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 11

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Stolen Steels members from towers

Antitheft Nuts

Locking blade to 

keep the tightening

Only special tool can be 

applied for tightening and 

removing, ordinary spanners 

can not remove this nut. 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 1

132kV Overhead Transmission Line 
Recommended Design Parameter for Tower

Monopole (Tubular) Tower
Monopoles shall be a constant taper and either circular or polygonal. Polygonal section shall have a 
minimum of 12 faces.

Lattice Tower Type in 132kV 2cct Transmission Line
Tower Type LD MD ND ND

AA BB CC DD

Deviation Angle 0º-2º 0º-30º 0º-60º 60º-90º

Insulator Strings Suspension Tension Tension Dead End

Basic Span 350 m 350 m 350 m 350 m 

Wind Span 450 m 450 m 450 m 450 m 

Weight Span 700 m 700 m 1500 m 700 m 

Uplift - 175m - 400 m - 400 m - 350 m

Tubular Monopole Tower Type in 132kV Transmission Line
Tower Type Tubular 2cct  (TAD) Tubular 1cct (TDS)

AA-Mono D-Mono

Deviation Angle 0º-2º 0º-5º

Insulator Strings Suspension Tension

Basic Span 160 m 250 m 

Wind Span 180 m 250 m 

Weight Span 250 m 350 m 

Uplift N/A N/A



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 2

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – AD Type ( Suspension Double Circuit )

Bird Guard



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 3

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – BD Type ( Tension Double Circuit )



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 4

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – CD Type ( Tension Double Circuit )

T-53 CD as Section Tower
Side T52 will be full tension and Side of  T-54 will be slack span 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 5

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – DD Type ( Tension Double Circuit )

T-22 DD as Branch Tower to Gofa Substation



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 6

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – DD-C Type ( Tension Double Circuit )

T-21 Under ground termination tower at EEP/EEU Warehouse Store. 



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 7

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Monopole Tubular Tower ( 2cct )

T25 – T 33 : New road will be constructed.
132kV monopole tubular tower will be set 
on the median strip of the new road.

Braced Post Insulators to keep ROW as 6 meters



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 8

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Monopole Tubular Tower ( 1cct )

Cable Termination at T67 (Kaliti – Cotobie)
Span will cross at LRT station “Management Institute”



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 9

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Foundation (Rigid Foundation)

Current Condition at T36

After Construction

After Embankment works



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 10

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Stolen Steels members from towers

After Construction

Over 50 bolts & nuts were stolen from this tower

4 main brace steels with bolts & nuts were stolen. 

Hexagon Nuts were welded, 

but were forcefully removed 

from tower by ordinary 

spanner.

Hexagon nut



Preparatory Survey on Addis Ababa Transmission and Distribution System rehabilitation and Upgrading Project Tower - 11

132kV Overhead Transmission Line 
Sketch up for Tower Configuration – Stolen Steels members from towers

Antitheft Nuts

Locking blade to 

keep the tightening

Only special tool can be 

applied for tightening and 

removing, ordinary spanners 

can not remove this nut. 
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