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INTRODUCTION ON DPOLE® PRODUCT

CML DISTRIBUTION POLES - DPOLE®



In the modern society the electric power has a crucial role,
not only it defines the development of a Nation, but has
become an essential element of our daily life or of our
activities on the territory. A primary role for turning on the
lights and the computer, but also and above all for every
handicraft or industrial activity, is played by the distribution of
the electric power, that needs a strong and reliable, as well as
durable network. This primary role for the development and
for the daily activity has to be played even with whims of the
winds, agricultural fires, ice, floods and of the weather.

The galvanised steel distribution poles sustain the electric
cables in a reliable and safe way maintaining the users safe,
connected and productive granting the economic
development.
The galvanised steel distribution poles take part at the
construction of a network that is reliable, durable and
economic, when and where necessary.
The galvanised steel distribution poles have a minor
environmental impact (compared to wooden and concrete
poles) and grant a 100% recycling.

HOT DIP GALVANIZED STEEL POLES



1) Estimated life of 60 years (6 times the one of a wooden pole and twice of the concrete poles)
2) 3 times lighter than a wooden pole and 7 times lighter than a concrete pole (cost reduction for transport and erection)
3) Diminution of the “domino” effect risk if a pole falls
4) They do not burn (no risk with agricultural fires)
5) No maintenance requested (it is not necessary to tighten the assembly hardware, nor to retreat them)
6) Resistant to attacks of insects, woodpeckers, rodents
7) No toxic treatment based on arsenic (today forbidden in many countries) for obvious public health reasons
8) They are not porous, no infiltration is possible, they do neither break under the effects of ice (or deflect for high humidity level)
9) Very economic alternative for head or corner poles. They also allow to increase the span reducing the number of poles on the line
10) They have a flexibility that allows to regain the imbalances within the span rates (breaking of the cable due to freezing). This cannot be

allowed by rigid supports such as concrete
11) Limited environmental impact with a 100% recycling possibility (impossible for wooden poles because of the treatments, and for

concrete poles – both solutions have an extreme impact on the environment)

DISADVANTAGES OF THE WOODEN AND CONCRETE POLES

Woodpecker Termites Fire Corrosion

11 KEY POINTS OF THE GALVANISED STEEL POINTS COMPARED TO WOODEN OR CONCRETE POLES



0

100

200

300

400

500

600

700

800

900

1000

8m-4 9m-5 9m-3 10m-3 12m-4 12m-3 14m-3 15m-3 15m-2

W
e

ig
h

t 
(k

g
)

Lenght (m) and class
Steel

Wood

STEEL BETON WOOD

Life forecast 60 years 30 years 10 years

Wight 254 kg 1350 kg 790 kg

Installation costs low Very high high

Transport costs low Very high
high

Maintenance costs low low Important

Remaining value 

(recycling)
Positive Negative Negative

Influence on the 

environment
low high Average

UTILITY POLES SOLUTIONS - COMPARISON



MECHANICAL BEHAVIOUR
The metallic supports are dimensioned in order to resist to the nominal load F and on the wind
pressure V applied at 0,25 m from the top. Under theses loads, the assured safety coefficient is
significantly elevated and the pole resists to an elevated torque. The tests showed that the
destruction of the support occurred over a coefficient of 2.1 . Moreover, the collapse of the
support does not occur with a sudden break (as it is for the wooden or concrete poles) but
through a plastic deformation or a local curvature of the connection section together with
important deformations that allow to the pole to still sustain part of the initial loads.

STEELS
The used steels are in accordance with the EN 10025 class 1 type S500 and have
the following features:
• Elastic limit Re = 500N/mm²
• Granted resistance at -20 C
• Suitable to be galvanised according to NFA 35503 class I.
• Protection against corrosion
A product certificate of conformity can be supplied to the customer on request.

GALVANIZATION
• Hot – dip galvanisation
The distribution pole is hot – dip galvanised according to EN 1461 in order
to obtain an even zinc coating both in the interior and exterior of the pole.

• Protection of the buried part
On request of the customer, the pole can be supplied with an additional
bituminous protection (realised according to the customer’s specifications)

TECHNICAL SPECIFICATIONS



Manufacturing tolerance
• Length of the elements:

from 25 mm to + 75 mm
• Linearity: 2 mm per meter
• Torque: 1 grade for a length

of 3 m
• Ovalisation: Max 3%
• Average diameter: +/- 0,5%
• Joint: +/– 150mm

Standard accessories:
• head cap
• standard holes
• data plate
• earthing
• bituminous protection

TECHNICAL SPECIFICATIONS



STANDARD FABRICATION DETAILS

The distribution poles are realised in a standard version with the following equipment or details:
• 5 pass through holes with a diameter of 18 mm and positioned in a regularly from the top.
• A M10 earthing nut positioned at 250 mm from the theoretical level of the ground.
• A top cap
• An identification plate that showing: total height of the pole, the maximum eligible load with a

coefficient 1; year of production; brand of the manufacturer (the plate can be customised
according to the specifications /indications of the customer)

The assembly of the poles on the ground is through burial installation.
Over 12m the poles are realised in two sections.

As an option and on the customer’s request, the distribution poles can be supplied with:
• Specific identification place
• Additional holes for the change of lighting fittings or additional accessories on the head.
• An additional earthing nut of the electrical fittings fixed on the head of the pole.
• An anti – embedment plate on the base of the pole.
• A bituminous protection of 800 mm (400 mm under the ground and 400 mm above) – that can

be modified according to the specifications/indications of the customer.
• Elements for the anchorage of the ladder or use of the climbing ladder.
• A series of removable rungs for the access to the top.



Geometry and manufacturing
The distribution pole as a regular octagonal section (8 sides) that offers a resistance
in all directions.
The poles of up to 11,9 m are made by just one section, above 12 m they are built
into two sections assembled on the construction site through coupling. The nominal
retrieval height must be equal to 1,5 times the average diameter among the edges of
the top section. The acceptable effective joint height realised on the site must be
higher than 1,35 times the diameter among the edges of the top section.

Manufacturing
Longitudinal welding
The longitudinal welding of the section is realised through the submerged welding
following a qualified operational procedure and in accordance with standard NF ISO
15614-1.
Quality
The poles are manufactured on a site that is certified ISO 9001. The manufacturing
and control procedures are clearly defined in the quality manual.
Other
The holes, the welding and other operations are realised before the galvanisation in
order to grant that the whole surface of the pole is protected from corrosion.

Dimensions and eligible loads
The eligible load is the one that leads the pole to the steel’s minimum granted elastic
limit with the wind, vertical load and variable safety coefficient. The application of a
load due to the wind or to the addition of accessories on the pole (vertical load), as
well as taking into consideration a safety coefficient, complicate the selection
procedure of a pole and needs a specific calculation.
For this reason C.M.M.L as to contact us through:

www.cmlpali.it
Tel: +39 0755149064 – Fax: +39 0755149233 

STANDARD FABRICATION DETAILS

http://www.cmlpali.it/


DISTRIBUTION DPOLE RANGE
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IKZI - JABAL AKDHAR
(double circuit on steel poles MV line)



JABAL AKDHAR PROJECT

Site survey on June 18-19, 2022Approved route    
(with steel poles)



LINE DESCRIPTION:

Final customer: MAZOON ELECTRICITY COMPANY SAOC
Contractor: SCAN ELECTROMECHANICAL COMPANY
- Around 28,6 km of 33 kV double circuit line;
- ACSR 200 sqmm Panther Conductor;
- Around 2 km underground;
- Around 2,6 km on steel lattice towers;
- Around 24 km on HDG steel poles directly embedded

in ground with n. 3 crossarms each suitable for a
double circuit MV (33 kV) line;

- Line elevation: min (545m) - max (2121m);
- Max steel pole span 159m;
- Nominal steel poles span 120m;
- Total number of steel poles needed -> 262;
- N. 163 poles AS18 (Angle&Section with 3 crossarms)
- N. 95 poles I18 (Intermediate with 3 crossarms)
- N. 4 poles I18s (Terminal poles with one crossarm)

JABAL AKDHAR PROJECT

PROJECT MILESTONES:

- Official PO received for steel poles → April 28th, 2022;
- From April to June 2022 steel poles engineering;
- Site survey 18-19 June 2022;
- Final design calculation and prototypes July 2022;
- FAT (with customer and contractor) 3-4 August 2022;
- Sag&tension file + elevation plan on September 2022;
- First shipment on site September 29th, 2022;
- First pole installed on November 7th;
- From November 7th up to today 150 poles installed;
- First stringing section February 6th, 2023
- From February 6th up to today 40 sites stringing done.



COMPARISON WITH OLD DESIGNED LINE IN WOOD  (single circuit):

JABAL AKDHAR PROJECT

Due to the resistance of these poles the lines has been revised
removing a lot of intermediate wood poles (original project
has been performed with a wooden pole solution on a single
circuit line).
The average span has increased to approx. 120m, and no
location has been changed, only removed. The result is that
now we have almost half of the site (262 locations instead of
428 for wood), with a consequent huge saving in material,
work, accessories, preparation works, access roads, time in
every phase of the activity on site.

- Line in wood→ single circuit: 428 sites – 903 poles
- Line in steel→ double circuit: 262 sites – 262 poles

Less number of sites it means:
- Less holes
- Less trasportation cost
- Less installation cost
- Less cost for insulator and chain link
- Less time for the project exection
- Less cost



POLES and CROSSARMS:

Sag & Tension Pole Crossarm
(design calculation)

Line has been designed with software 
internally developed for Sag&Tension + 
pole + crossarm calcualtion according 

the OES1-33kV and in particular:
a. Wind load → 992 Pa
b. Min/Max temperature → 5/85 C
c. Ground clearance → 7m
d. Design calculation according OES

Complete quality book (CML quality certificates, with mill 
certificates, dimension check, zinc check, calculation, drawing, 

pictures,.....are delivered with each shipment)

JABAL AKDHAR PROJECT



I18 steel pole
Working load=45kN - Weight=1533kg

INTERMEDIATE POLE 15m a.g.
Embedment 3m – pole diameter 0,75m - hole diameter needed 1m

JABAL AKDHAR PROJECT



AS18 steel pole
Working load=60kN - Weight=1956kg

JABAL AKDHAR PROJECT

ANGLE & SECTION POLE 15m a.g.
Embedment 3m – pole diameter 0,75m - hole diameter needed 1m



I18s steel pole
Working load=45kN - Weight=1533kg

JABAL AKDHAR PROJECT

TERMINAL POLE 15m a.g.
Embedment 3m – pole diameter 0,75m - hole diameter needed 1m



I18 crossbar:
JABAL AKDHAR PROJECT

I18s+AS18 crossbar:
Crossarms easy to be fixed.
Just insert the crossarm on the
reinforced pole opening and fix
it by using a treaded bar
M14x500mm with double nut.



Terminal I18s (and splicing):

JABAL AKDHAR PROJECT



Pole and crossarm packaging (for site shipment):

Smart packaging for storage and site delivery.
The poles and the crossarm are designed to take into account the shipment and the
storage. As per drawings and pictures the complete pole is an item of 9,45x0,75m with
the top shaft and the crossarm and all other material insert inside.
So the storage is really easy and simple to find the material and the transportation on
site it can be done with a smal truck. A small crane for down loading is enough for the
operation (the max weight of the package is 2 ton).

9,45m

JABAL AKDHAR PROJECT



Supports on pole

Disconnector support

Cable support

Surge arresters support

JABAL AKDHAR PROJECT



Additional topics on steel poles

Sockets for Removeable 
steep ladder

JABAL AKDHAR PROJECT

Very helpful during:
- Erection
- Stringing
- Maintenance



Additional topics on steel poles

Lifting + pulley hook

JABAL AKDHAR PROJECT



Additional topics on steel poles

Bollard

JABAL AKDHAR PROJECT

Device used for:
- slip on joint phase

for assembly
- to install the

removable double
safety chain during
erection

Safety block



Additional topics on steel poles

Method for danger plate
installation on steel poles

Anti-embedment plate

JABAL AKDHAR PROJECT



Additional topics on steel poles

Easy installation for crossarms: The crossarm is just insert inside reinforced
openings on the pole and fixed with a simple M14x500mm treaded bar. Each
crossarm is equipped with 2 PVC covers on the external side.

JABAL AKDHAR PROJECT



Poles assembly

A detailed assembly procedure with related drawing and slip
on joint forces and leght is provided for each pole model.
The «slip on joint» is a technology of conical poles (with a
poligonal or circula section) assembly.
A shaft is connected with the other by overlapping by the
application of a force in order to guarantee the nominal
lenght for the slip and absure the appropriate friction.
The connection will be stable and the gravity after
installation will improve friction between the two sections.

JABAL AKDHAR PROJECT



Poles assembly
JABAL AKDHAR PROJECT

SEMI-BOLLARD 
WELDED ON POLE 
TO PERFORM THE 

SLIP ON JOINT 



Poles assembly

Slip on joint max force = 10188 kgf Minimum slip on joint = 831mm

JABAL AKDHAR PROJECT

Slip on joint max force = 8448 kgf Minimum slip on joint = 832mm

AS18 poles:

I18 + I18s poles:
Sign for min slip on joint

(831mm)Sign for designed slip on joint
(900 mm)

IT CAN BE PERFORMED:

By heavy tirforts + chain

By hydraulic jacking system



Supports assembly

Following detailed drawing
for each support (cable,
disconnector or surge
arrester) it will be installed
on related pole. The
conncetion of all supports
will be done by band-it in
stinaless steel model 316-
C406-VA 19x0,76mm will be
used. The use of such type
of connection will provide a
high level of flexibility on
positioning of the supports.

Surge arrester (double band-it to be used)

Cable support
(single band-it
to be used)

JABAL AKDHAR PROJECT



Pole installation

A detailed installation procedure with related
drawing and risk assestement manual is
provided for each pole model.
Procedure for lifting, load, gravity centre,
embedment lenght and back filling procedure is
deeply explained in the manual. Embedment
could be directly in ground or in concrete block
(even solution with base plate and anchor cage
are possibile)

JABAL AKDHAR PROJECT



Pole installation (drilling)

A common drilling rig has been used to perform the activity.
The drilling depth depend from soil characteristics and is
calculated for each model of poles.

In our case we have (for all poles) that:
- base diameter = 750 mm
- Embedment lenght = 3 m
- Auger dimension = 1 m

JABAL AKDHAR PROJECT



Steel vs Concrete comparison

AS18 steel pole
Working load=60kN - Weight=1,95 ton

Making a comparison between steel and concrete poles
(in the same comparable range):
- I18 comparable with n. 2 poles AS18-22 (globally we
have 1,53 ton against 11,86 ton);
- AS18 comparable with n. 3 poles kind AS18-18 (globally
we have 1,95 ton against 14,6 ton)

The concrete solution is 7,5 times more heavy
The number of poles needed is 683 against 262

Steel poles danger plates

JABAL AKDHAR PROJECT

I18 steel pole
Working load=45kN - Weight=1,53 ton



Pole installation (erection)

1. Hole drilling 2. Hole checking 3. Slinging and erection 4. Pole lifting 5. Hole approach

JABAL AKDHAR PROJECT

PLEASE NOTE THE USE OF A LIGHT CRANE FOR ALL ERECTION OPERATIONS



Pole installation (erection)

6. Hole centering 7. Ground embedment 8. Embedment checking 9. Back filling 10. Finishing

JABAL AKDHAR PROJECT

PLEASE NOTE THE USE OF A LIGHT CRANE FOR ALL ERECTION OPERATIONS



Pole installation (back filling)

Sand + water back filling 
(for poles emebdded directly in ground)

Back filling indications 
are reported in the 

installation procedure

JABAL AKDHAR PROJECT



Hot Dip Galvanized poles are a good conductor? 

The test was carried connecting the two ends of the pole (preliminary jointed – slip on joint
system) with copper cables of 6 sqmm, to the power supply; on the head, the cables were fixed
to the equipotential bar, the other is connected to the gussets at the base of the tower where
there is the predisposition for grounding. Same approach with the pole embedded.
Subsequently the electrical current clamp has been connected to the laboratory power supply in
order to record the voltage difference (ΔV) between the two ends of the tower; on the save side,
the resistance of cables and the resistance of the bolted joints has been neglected.
On the right you can read the data of the results obtained in the 9 tests carried out with voltage
4V 12V 24V and a current intensity of 0,2 A - 0,5 A - 1 A.

JABAL AKDHAR PROJECT

As shown in the table the resistance using the steel hot dip galvanized pole as
a conductor for the earthing much less than to maximum resistance coming
form specs (0,2 Ω). Is it also interesting to consider that the resistance of
ground conductor used (6 sqmm) and the bolted connection (at the top and at
the bottom side) is not considered and this is the greatest part of the 0,057 Ω
measured ….. so the resistance of the pole is really minimal lower than the
value (already low) measured.



Embedded HDG steel poles are good for ground earthing? 

Following test is about the earth resistance/resistivity measurements for embedded hot dip galvanized steel poles; these results confirm the possibility to NOT provide earthing on
the poles, ONLY in case of direct installation into the ground (DIRECT EMBEDMENT) and not on concrete foundation or insulated installation.
The test was carried out in accordance with the international specifications using a earth resistance/soil resistivity tester (2/3/4 wires precision tester) and in particular the
following methodology has been applied:
for the earth voltage measurement → 2 wires testing methodology
for the soil resistivity measurement → 4 wires testing methodology (Wenner methodology)
for the earth resistance measurement → 2 wires testing methodology (Volt-Amperometric)
A hot dip galvanized pole (as per below pictures) has been used as a conductor for grounding.
Note that the pole is a multi-bended (16 sides) steel plate longitudinally welded and made in two section jointed using slip on joint (friction) technique.

JABAL AKDHAR PROJECT
The following results has been
obtained:
Earth voltage→ 0 Volt
Soil resistivity→ 692 Ωm
Earth resistance → 9,54 Ω
As reported, the performance of a
hot dip galvanized steel pole directly
embedded in ground without and
insulation (concrete or layers on
poles) is more than what it is possible
to obtain (and this is physically
correct if we consider that a HDG
steel surface is a perfect conductor
and that there are 7 sqm of external
contact surface (the I18 pole is
embedded in ground for 3m and the
base diameter is 750mm) respect the
0,2 sqm of standard copper bar used
for local earthing (and this is just
considering the external surface of
the pole). The value of earth
resistance are much lower than the
20 Ω internationally recognized as a
reference for human body safety.

2 wires earth
voltage test:
0 Volt

4 wires soil resistivity test:
692 Ωm

2 wires resistance test:
9,54 Ω



Additional local earthing is it possible?

Earthing indications 
are reported in the 

installation procedure

All our steel poles are equipped with a welded nut for a local earthing as per below description. Local earthing is mandatory in
case the pole is not directly embedded in ground (for example concrete embedment) and it is suggestd in any case every 2 km.

JABAL AKDHAR PROJECT



Poles type

Conductor stringing

PRELOAD to be 
applied during

stringing

Span between the 2 sites

Site IDs

CML software
for Sag & Tension

CLEARANCE 
as per 

calculation 

FOR STRINGING:
All information will be
provided and on site
preload needs to be
checked and the final
clearance verified

JABAL AKDHAR PROJECT



JABAL AKDHAR PROJECT

Dinamometer for preload checking



JABAL AKDHAR PROJECT
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QUALITY BOOK AND CERTIFICATIONS 
(attached)

JABAL AKDHAR PROJECT



Brochure & Video Del Carlo Group

LDL C o m p a n i e s

Investment in research and development, application of advanced

technologies, expertise and passion are the levers that have driven Del

Carlo Group for the past thirty years.

Del Carlo Group, created with the initiative of Lorenzo del Carlo, is now the

Italian leader and quickly expanding in new markets worldwide within the

sectors of public lighting, electricity transmission, distribution, and

galvanization.

This success was achieved by the human values of the expanded ‘Del

Carlo Family’, a group of people united and consolidated by common

ideals where each individual is free to express their full potential and

capabilities without reserve. The team members of Del Carlo Group

integrate stories into one single united goal: the growth of thegroup.

More info about CML and Del Carlo Group are below reported:

www.cmlpali.it

www.zincheriedelcarlo.it

https://www.dropbox.com/s/qo0pvw5ql6vnet2/Del%20Carlo%20Group%20-

%20Company%20Profile.pdf?dl=0

https://youtu.be/LReMtUxSL_M

https://youtu.be/ofGascBq_JM

Via Provinciale Lucchese, 148  Fraz. S. Lucia 

51010 Uzzano (PT) – Italy

T +39 0572 44711  F +39 0572 447124

info@lorenzodelcarlo.it

Via della Bonifica – Z.I. La Botte

53043 Chiusi (SI) – Itlay

T  +39 075 5149064  F +39 075 5149233

info@cmlpali.it

Zona ind.le Loc. Le Biffe snc

53043  Chiusi Scalo (SI) – Italy

T +39 0578 20877 F +39 0578 224200

info@metalzinco.com

Via Provinciale Est, 52

46020 Pegognaga (MN) – Italy

T +39 0376 558414  F +039 0376 558694

info@macofer.com

http://www.cmlpali.it/
http://www.zincheriedelcarlo.it/
https://www.dropbox.com/s/qo0pvw5ql6vnet2/Del%20Carlo%20Group%20-%20Company%20Profile.pdf?dl=0
https://youtu.be/LReMtUxSL_M
https://youtu.be/ofGascBq_JM
mailto:info@lorenzodelcarlo.it
mailto:info@cmlpali.it
mailto:info@metalzinco.com
mailto:info@macofer.com



