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This specification covers the supply of steel lattice towers for 150 KV Transmission Lines. 

 

A. GENERAL DATA 

 

1. There are four tower types for each one of the following three categories of lines. 

Line category  E  B 2B 

Tower type 
Light-Single 

circuit 

Heavy-Single 

circuit 

Heavy-Double 

circuit 

Straight  line S2 S3 S4 

Small angle R2 R3 R4 

45
0
 angle T2 T3 T4 

75
0
 angle or 

Terminal Dead End Z2 Z3 Z4 

2. The general characteristics of the transmission lines of each category are : 

 

 

Single circuit 

 

Double circuit 

 

(E and B Categories) 

 

(2B Category) 

- Line Voltage               150 ΚV  150 ΚV 

- Line Circuits               One three phase circuit 

with single conductor per 

phase 

 Two three phase circuits 

with single conductor per 

phase 

- Circuit Arrangement      The three phases are 

arranged in a horizontal 

configuration 

 The three phases of each 

circuit are arranged in an 

approximate vertical 

configuration at each side 

of the tower 

- Shield Wires 

Arrangement               

Each tower is equipped 

with two shield wires 

installed above the 

conductors 

symmetrically to the 

tower axis 

 Each tower is equipped 

with one shield wire 

installed at the tower's 

highest point on the tower 

axis 

- Phase Conductor        

Data                            

1. For Light-single circuit line (E): ACSR LINNET 

336400 CM. Overall diameter 18,3 mm, weight 0,7 

kg/m. 

2. For Heavy - single circuit line (B) and Heavy double 

circuit line (2B): ACSR GROSBEAK 636000 CM. 

Overall diameter 25,2 mm, weight 1,3 kg/m. 

- Shield wire data          Seven strand galvanized steel wire , overall diameter 9,5 

mm, weight 0,44 kg/m. 

- Insulators data             Disc type insulators of 10 IN diameter and 5 3/4 IN 

spacing of Normal type (or Fog type where needed). 
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3. The towers shall be manufactured from structural steel angle profiles, of Open 

Hearth (Siemens-Martin), Electric Furnace or LD process. Both mild and high tensile 

steel quality may be used. The tolerance of structural steel profiles and plates used 

shall be only positive and within the margin given in DIN 1612 or equivalent 

standards and the ratio between width and thickness shall be in accordance with DIN 

4114 (and not greater than 17). 

A minimum ungalvanized thickness of 5 mm material shall be used for members 

forming the shape of the tower and 3 mm for all other members. 

Each member of the tower shall be marked before galvanizing, to facilitate erection. 

The marking must specify the tower type and the member number shown at the 

corresponding drawings. 

The maximum allowable ratio of unsupported length to the radius of gyration shall 

be as follows; 150 for corner legs, 200 for diagonals and 250 for redundants. 

4. Metric thread bolts from high tensile steel quality shall be used, having a diameter 

not smaller than 12 mm. Not more than 4 sizes of diameter of bolts shall be used for 

each tower type. 

All bolts shall be of sufficient unthreaded part length, to secure that no shearing 

forces will be developed in the threaded part and shall be furnished with suitable 

washers and spring washers according to ISO 7089 (or DIN 126) and DIN 127B 

correspondingly. 

The mechanical properties of bolts and nuts shall be in accordance with ISO 898-1 

and 898-2 correspondingly while their geometric properties shall be in accordance 

with DIN 7990 and DIN 934 respectively. Only bolts of proper class 6.6 or 6.8 shall 

be used. The tolerance between hole and bolt diameter shall be in accordance with 

the corresponding EN 1090-2 Standard. 

 

The fabrication of towers shall be in accordance with EN 1090-1 and 1090-2 for 

execution class EXC3. 

 

All holes have to be done by drilling or punching. Punching of holes on steel 

members must be made in accordance with EN 1090-2. The opening of holes by 

drilling is mandatory only regarding the following tower elements: 

 

- Corner legs 

- Main elements of cross arms (internal bracing not included) 

- Holes locate nearby the bending zone of corner members and gusset plates 

- Other elements the thickness of which exceeds 10mm and 14mm for S355 and 

S235 steel qualities respectively, according to EN-10025 Standard. 

  

An extra three per cent (3%) of the necessary quantity of bolts, nuts, washers and 

spring washers must be delivered to IPTO. 

The nuts must be delivered bolted on the corresponding bolts. 

All tower members and connecting material shall be hot dip galvanized in 

accordance with EN ISO 1461 specification. 

5. Each tower shall be provided with the necessary tower fittings i.e. shackles, hangers 

and U-bolts, required for the attachment of the line fittings to the tower. Tower 

fittings shall be made of high tensile steel and shall have an opening with ample 

radius of curvature in order to take without any friction the line fittings in general. 

Their axis of rotation on the tower shall be horizontal. 

Cotter pins of all tower fittings shall be made of bras or phosphorus bronze. 
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Anti-climbing guards shall be furnished where needed, to prevent climbing in tower 

of unauthorized persons. Enameled danger plates shall be also furnished to be 

installed on every tower.  

 

B. TOWER CHARACTERISTICS 

 

The height of the conductor attachment from theoretical ground level for a normal tower 

with normal legs is 19,95 m for tower types S and  R and 19,00 m for tower types T and Z. 

The towers are furnished with individual leg extensions for use on irregular ground and/or 

for increasing the height of the conductor attachment, from the ground level. 

For all types of towers has been designed an extended body of +4,5 m. 

The following leg extensions have been designed: 

(a) Leg extensions -1,5 m (shorter than normal) 

(b) Normal (zero) leg extensions 

(c) Leg extensions +1,5 m (longer than normal) 

(d) Leg extensions +3,0 m (longer than normal) 

(e) Leg extensions +6,0 m (longer than normal) 

 

For tower types S2 and R2 (both for extended and non-extended tower types), 1,0 m shorter 

than normal legs have also been designed. Also +4,5 m leg extensions have been designed 

for series 3 and 4 extended body (+4,5 m body extension) towers.  

All legs of the same type and the same body extension are interchangeable and suitable for 

connection on the left or right side of the tower face. 

Any horizontal section of the whole tower below waist is square and the webs of every 

tower face are symmetrically placed. 

The use of tensioned web members has not been allowed. 

All types to towers are equipped with horizontal panels located at : 

 

- The lower surfaces of the crossarms 

- The upper part of the leg  extensions  

- Any change in inclination of leg members 

 

C. CONNECTIONS 

 

Generally welding is not allowed. The connections of members shall be detailed in such a 

manner, as to avoid eccentricities. Empty spaces at connections between members must be 

filled with suitable fillers. 

 

All connections shall meet the following minimum requirements. 

 

1. Splices between leg members 

Lap splices are not allowed  

Butt splices between leg members have to be made with an inside splice angle 

having a thickness of at least the same with that of the thicker  member and two 

outside straps having a thickness of at least 5 mm. 

2. Connection at joints 

 

When two or more members are jointed on another stronger member, the intersection 

of their bolt axes must lie within the limits of this other member. In case this cannot 

be effected, gusset plates should be used, having a thickness of at least 1 mm greater 

than that of the thicker of these jointed members. 
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When more than two members are jointed together through a gusset plate, this should 

have a thickness of at least 1 mm greater than of the thicker jointed member. 

Generally the gusset plates shall have a thickness of at least 5 mm. 

 

3. Quality of splice angles, straps and plates. 

 

The quality (ultimate strength) of the splice angles, butt straps and gusset plates, shall 

be at least equal to the higher quality of the members involved in the connection. 

 

4. Minimum distances from bolts 

 

The following minimum distances from the center of the bolt hole, must be kept 

(d=nominal diameter of bolt): 

 

 

- For all members and straps of splice connections : 

      

 
Distance from sheared edge 

   
= 2,00 D 

 
Distance from rolled edge 

   
= 1,35 D 

 
Distance from the center of the nearest bolt 

 
= 3,50 D 

        - For all members and plates of connections at joints : 

      

 
Distance from sheared edge 

   
= 1,50 D 

 
Distance from rolled edge 

   
= 1,20 D 

 
Distance from the center of the nearest bolt 

 
= 2,50 D 

  

 

D. FOUNDATIONS 

 

Each tower will be based on four separate concrete footings. 

The steel stubs shall be cast into concrete blocks, suitably reinforced if necessary. 

Stub extensions of standard lengths are used on irregular ground. The quantities and the 

corresponding lengths of stub extensions shall be determined by IPTO. 

The types of foundations that are mainly used are Rock Anchor, Auger and Pad and 

Chimney. For soils with low allowable bearing pressure Special Type foundations are used. 

For each type of foundation a standard length of stubs is used. 

Each footing shall be provided with one galvanized steel grounding rod of 2 cm diameter 

and 200 cm length. The grounding rod shall be attached with good electrical connection to 

the tower at the bottom of the footing, through a length of 10 mm diameter galvanized steel 

solid wire. For every tower 4 such grounding rods are required, one for each leg. 

Counterpoise will be used for additional tower grounding, where needed, and shall be 

connected at the tower on an individual bolt of suitable diameter above ground, long enough 

to take this connection. For every tower 4 such bolts are required, one for each leg. 
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E. REQUIREMENTS FOR BIDDER AND CONTRACTOR 

 

1. Bidder has to submit with his offer the guaranteed characteristics of steel to be used, 

which must be in accordance with EN 10025 Standard. 

 

2. After the award of the contract the CONTRACTOR has to submit the following for 

approval. 

- Table of characteristics and dimensions of the steel sections to be used if there 

are changes in the construction drawings. 

- Construction drawings of any changes that may be required by IPTO (and 

CONTRACTOR is obliged to accept) and also the resultant difference of unit 

weight. These drawings are property of IPTO hereafter. 

-  Detailed drawings of any proposed modifications to tower fittings. Any 

changes will be done under IPTO approval and without any extra charge of 

IPTO. 

 

 

F. ROUTINE TESTS AND SAMPLING  

 

For each tower type, an assembly test of tower body and body extensions and (after IPTO'S 

representative request) assembly of leg extensions, will be made. 

The following routine tests shall by made on every lot of tower elements for shipment, but in 

no way shall restrict the IPTO'S representative to request any other additional or 

supplementary tests. 

1. Material control :   Tension test, Elongation measurement Bending test, 

Shear test 

2. Galvanizing tests : Visual control, Adherence test, Uniformity of coating 

test, Weight of coating test 

 

3. Dimension control : 

    

 

  

General dimensions control, Profile measurement, 

Interchangeability control 

 

               4.   All tests required by EN 1090-1 and EN 1090-2 for execution class EXC3. 

 

All the above tests shall be made on all qualities of steel and connecting material used in the 

manufacture of the lot to be delivered.  

The number of test specimens will be sufficient to secure that the delivered lot is suitable for 

its intended use and is in conformity with the specifications. 

 

G. ATTACHMENTS 

 

For bidder's information are attached 

 

1. Table of unit weights of towers'  parts  (TMΓM 681Δ) 

2. Tower outlines of line categories 2, 3 and 4 (sch 225, sch 251, sch 177). 

3. Table of steel sections used and their geometrical characteristics (4 pages). 

4. Table of construction drawings that IPTO S.A. will give to CONTRACTOR after the 

award of the Contract (TMΓM 682 Γ). 
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