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This Technical & Product Guide is designed to provide a comprehensive 
and in-depth review of our Organization, reflecting the pride we, as HEPCO 
across SAUDI ARABIA, have in our continuing growth and success. It 
conveys our sense of mission and vision - to become the preferred leader in 
Piping Industries.

The HEPCO corporate culture is characterized by its ability to adapt quickly 
to its customer needs and requirements. From start in 2003 to present day, 
our tradition of ingenuity has driven continuous improvement in the way we 
operate and have shown relentless drive for growth. Every day, our products 
touch the lives of hundreds of thousands of people all around KSA and 
MENA. From, innovative plastics, and polymers to uPVC and Composites - 
HEPCO products are fundamental to improving our quality of life.

Through our website, you will discover our commitment in which we oper-
ate; our work to protect and sustain the environment in which we all share; 
our pioneering technology and innovation to build a better future; the high 
quality products we offer to our customers.

Our focus then and now is to challenge the status quo; working proactively 
with our customers to find the best solutions and applications to assure 
‘sustainable’ long-term relationships.

Dr. Nadeem Akhter Tarin
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Saudi Hepco LLC plant positioned on the Western coast of Saudi Arabia 
is strategically located to serve Saudi Arabian and Middle East and North 
African markets, its’ manufacturing capacity for non-metallic pipes is over 
12,000 tons of pipes per year.

Our plant is well equipped with modern age machinery and tools to produce 
advanced technology Pipes and Fittings as per local and international 
standards.

In order to serve our customers we have developed and maintain a team 
of professionals experienced management and highly skilled technicians, 
Operators, Supervisors and we implement procedures for their continued 
training and growth.

6th Street, LIP Royal Commission Yanbu Al-Sinaiyah

Saudi Hepco LLC has become an important manufacturer of quality GRP / GRV / 
GRE / RTRP / uPVC / HDPE pipes and fittings from a humble opening in 2003. Our 
manufacturing plant is on Red Sea Coast of Saudi Arabia at Light Industrial Park, 
Yanbu-Al-Sinaiyah & sales offices in Riyadh and Jeddah.

We have products and systems solutions for a broad range of applications including 
plumbing, water supply, waste management, storm water and drainage, mining, 
industrial, rural, irrigation, electrical, telecommunications and gas. 

Saudi Hepco is committed to technical advancement and product innovation. Our 
continuous evaluation programs examine new materials, processing technology 
and manufacturing equipment to ensure our continued high standard in the pipes 
industry.

At Saudi Hepco you will find a genuine commitment from our staff to exceed ex-
pectations and ensure that you are satisfied with overall experience. We offer total 
solutions service from, technical and design assistance, manufacturing, supply, right 
through to installation, testing, commissioning & maintenance. 

Saudi Hepco adds value to our customers’ business with broad product quality, 
range, sales and technical support.

Where are we and what do we do
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Values
With uncompromising integrity 

as our foundation we will: Inspire 
Engage, Create and Deliver.

Company History

Saudi Hepco LLC was established in 2003 as a specialist Industrial 
Manufacturing Company, active in non-metallic pipes, fitting production 
and Composite Asset Rehabilitation. We started with production of 
uPVC and GRP / GRV pipes and fittings and later added GRV/GRE and 
HDPE pipes in its’ product range. Our expertise also includes, engi-
neered solutions using resin technology to provide corrosion protection, 
customized glass reinforced plastics, concrete rehabilitation, water-
proofing, linings and thermal insulation.  

Product range includes pipes, fittings, tanks, manholes, etc. of:

GRP
Uses Isophtalic Resin in structural wall and Vinylester Resin in liner 
(where applicable), for both underground and aboveground applica-
tions, restrained and non-restrained systems, in media temperature up 
to 60°C.

GRV
Uses Vinylester Resin throughout, for industrial applications where 
specific chemical resistance is required. Used mainly in aboveground 
applications in media temperature up to 85°C.

GRE
Uses Epoxy Resin throughout, for industrial applications in media 
temperature up to 120°C. Additional external protection can be applied 
to allow for additional fire-retardance. The inner liner thickness of 
pipes is approximately 0.5 / 4mm, reinforced with ‘C’ glass veil and 
available with higher thickness, if required. The structural wall consists 
of glass roving impregnated with resin wound at precisely set helical 
winding patterns under uniform tension for various designs. The outer 
finish consists of resin topcoat

GRP/GRV/GRE FITTINGS
GRP/GRV/GRE Fittings required for various applications are provided 
by Saudi Hepco using same material as pipes, formed to suit pipe size 
and ends design, in required elbows, tees, unequal tees, concentric re-
ducers, flanges, blind flanges, puddle flanges, couplings, saddles, wyes, 
crosses, end caps, designs, etc., Special fittings can be made available 
upon request.

uPVC (unplasticised Polyvinyl Chloride) 
Manufactured to DIN 8061/8062 & SAS 14/15 S. Available in metric 
sizes within the range of 20 mm to 400 mm in all classes & NEMA Pipes 
& Fittings.

HDPE pipes & Fittings
Manufactured to SASO GSO ISO 4427, DIN 8074 & EN 12201 Standards

Vision
From Vision to Value… long-term 
relationships are built on strong 
chemistry, our desire to collabo-

rate sets HEPCO apart in industry.

Mission
Our mission is to responsibly pro-
vide quality products and services 
through innovation, learning and 

operational excellence.

Company History
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PE History and Chemistry

Saudi Hepco Polyethylene (PE) pipe manufacture commenced in small diameter pipes 
used for telecom, power, water, irrigation and industrial applications. PE use and the 
number of applications for PE pipes have grown enormously, due to its versatility and 
the advantages it offers over iron, steel and cement systems.

The flexibility of PE pipe allows cost savings in installation. Trenchless technology 
can avoid the need for open trenches and reduce the disturbance to the public and 
environment by pulling long lengths of PE pipes through holes below ground bored by 
mechanical moles. PE is often used in renovation of old pipelines as it can be readily 
inserted as a structural lining into an old pipeline. 

Saudi Hepco PE pipe can be supplied in straight lengths or in coils, reducing the need 
for joints and fittings. PE pipes can be joined using butt and electrofusion techniques 
or using mechanical fittings.

Several grades are offered in PE products for different applications:
PE 100- The latest generation polyethylene pipe grade has higher strength and tough-
ness than earlier generation materials. PE 100 has an MRS of 10.0 MPa at 20°C.

HDPE – Used in production of polyethylene conduits.
LDPE – Low density polyethylene has high flexibility and retention of properties at 
low temperatures. The main applications of LDPE are in micro irrigation, low pressure 
drip irrigation, rural irrigation and stock watering applications.

Physical Properties 
The physical properties of the PE materials have been continually upgraded with improve-
ments in crack propagation resistance, increased hydrostatic pressure resistance, ductility 
and elevated temperature resistance resulting from developments in the methods of polymer-
ization. 

The well recognized attributes of high impact resistance, ease of installation, flexibility, 
smooth hydraulic flow characteristics, high abrasion resistance, and excellent chemical 
reagent resistance have resulted in PE pipeline systems being routinely specified and used in 
a wide range of applications in pipe different sizes and diameter.

SASO GSO ISO 4427- Part 1/2011, SASO GSO ISO 4427- part 2/2013 * DIN 8074 & EN 12201 
* DESIGN STRESS = 8.0 Mpa

These specifications provided the engineering basis for the approval and use of PE as ap-
proved pipeline materials in such applications as potable water, telecom and power utilities 
throughout Saudi Arabia. Subsequent developments at SASO resulted in the progressive 
development of Standard Specifications for PE compounds, pipes, fittings; irrigation systems, 
drainage, sewer system installation guidelines. Recently, significant PE polymer developments 
have led to review of these specifications, culminating in the publication of the Polymer 
developments have resulted in PE80B materials, which have improved ductility and thermal 
stability, plus PE100 materials for use in large diameter and high pressure applications for gas 
and water distribution. Large diameter PE pipelines have now become the preferred solu-
tion in many applications where the unique properties of PE provide the most cost effective 
solution. Saudi Hepco provides manufacturing and supply services for PE pipeline systems in 
a wide range of end use applications for different sizes of pipes in mm.

PE pipes are used in a wide range of 
applications including
• Water supply
• Irrigation
• Mining and Slurry Lines
• Gas
• Recycled and Reclaimed Water Transfer
• Underground Fire Service
• Sewerage
• Drainage
• Compressed Air
• Conduits for Directional Drilling

PE pressure pipes are designated by their outside diameter or DN. For water and 
other general pressure applications, the maximum allowable operating pressure 
(MAOP) with a minimum service coefficient is designated by the pressure rating or 
PN. The SDR of a PE pipe refers to its ‘Standard Dimension Ratio’ which describes 
the geometry of the pipe and is the ratio of the outside diameter and the minimum 
wall thickness. Pipes with a higher SDR have a thinner wall than pipes with a low 
SDR. The SDR can be related to the MAOP using the material MRS and the service 
coefficient appropriate for the application.

PE History and Chemistry PE Physical Properties 
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Pipe Extrusion
Saudi Hepco PE pipes are extruded using sophisticated, highly controlled manufactur-
ing processes and technologies. The PE raw materials used in extrusion are compound-
ed into pelletized form containing precise amounts of polymer, lubricants, stabilizers, 
antioxidants and pigments for the specific end product application.  The PE compound 
is preheated to remove moisture and volatiles and is conveyed into the extruder by a 
controlled rate feeder. 

PE Extruder
The extruder consists of a single screw configuration, which melts and conveys the 
PE material along the length of the extruder barrel. The design of the extruder barrel/
screw is complex and takes into account the properties of the various types of PE 
material grades used in pipe applications. Various zones exist along the length of the 
screw and act to melt, mix, de-gas and compress the PE compound. External electrical 
heater bands along the barrel, together with the frictional heat generated as the PE 
material passes through the gaps between barrel and screw provides the energy need-
ed to fully melt the PE compound materials. The total heat input is carefully controlled 
to ensure full melting of the PE without thermal degradation.

After passing through a mixing zone at the tip of the extruder, the PE melt then feeds 
into a head and die combination, where the melt is formed into the size of pipe 
required. The correct design of the head and die is essential to permit the production 
of pipe to SASO Standards requirements and to ensure retention of the physical prop-
erties of the PE materials. Once the molten PE pipe form leaves the die, it enters the 
sizing system, where it is initially cooled to the required dimensions. This is performed 
using an external vacuum pressure system where the pipe surfaces are cooled with 
refrigerated water sprays whilst in contact with precision machined sizing sleeves. 
The initially cooled pipe is then progressively passed through a series of water spray 
cooling tanks to reduce the PE material to ambient temperature, and to finalize the 
pipe dimensions. As the pipe passes along the extrusion line, it is pulled along at a 
constant speed using a caterpillar track haul off. This haul off speed is closely co-ordi-
nated with the speed of the extruder output using closed loop process controllers, to 
minimize built in stress in the pipe.

The pipe information of size, material, class, and batch data 
required by SASO Standards, or by specific client speci-
fication, is then marked on the pipe by an in-line printer 
to provide continuous branding at specified intervals. The 
completed pipe is then cut to standard or required length 
by an in-line saw, and then packed into stillage, or for large 
diameter pipes stored. Small diameter pipes are either 
cut to standard length, or coiled, and the finished coils are 
strapped in standard coil sizes.

Pipe Extrusion
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Chemical Resistance 
It is generally known that pipes and fittings in thermoplastic material are widely used in 
industries where conveyance of highly corrosive liquids and gases require high-quality 
construction materials, featuring excellent corrosion resistance. Stainless steel coated 
steel, glass and ceramic materials can often be advantageously replaced by thermoplas-
tic materials, ensuring safety, reliability and economic benefits under similar operating 
conditions.

Chemical Attack on Thermoplastics & Elastomers
Chemicals that attack polymers do so at differing rates and in differing ways. There are 
two general types of chemical attacks on polymer:

1. Swelling of the polymer occurs but the polymer returns to its original condition if the 
chemical is removed. However, if the polymer has a compounding ingredient that is 
soluble in the chemical, the properties of the polymer may be changed because of the 
removal of this ingredient and the chemical itself will be contaminated.

2. The base resin or polymer molecules are changed by crosslinking, oxidation, substi-
tution reactions or chain scission. In these situations the polymer cannot be restored by 
the removal of the chemical. Examples of this type of attack on PVC are aqua regia at 
20°C and wet chlorine gas. Reference NSF case study in Egypt. 

Factors Affecting Chemical Resistance
A number of factors can affect the rate and type of chemical attack that may occur. 
These are:
Concentration: In general, the rate of attack increases with concentration, but in many 
cases there are threshold levels below which no significant chemical effect will be noted.
Temperature: As with all processes, rate of attack increases as temperature rises. 
Again, threshold temperatures may exist.

Chemical Resistance 

Saudi Hepco PE advantage 
The outstanding resistance of Saudi Hepco polyethyl-
ene systems to a variety of chemical reagents, allow 
their use in a wide range of chemical processes. Chem-
ical resistance of polyethylene is due to the non-polar 
or paraffinic nature of the material and is a function of 
reagent concentration and temperature. Some attack 
may occur under specific conditions however, use of 
Saudi Hepco polyethylene systems provides a cost 
effective solution when the behavior of polyethylene is 
compared to that of alternative materials.
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General Effect of Chemicals on Polyethylene Pipe
Resistant: Water, solutions of inorganic salts, weak acids, strong organic 
acids, strong alkaline solutions, aliphatic hydrocarbons.
Has adequate resistance: Strong acids, hydrofluoric acids, fats and oils.
Has limited resistance: Lower alcohols, esters, ketones, ethers, aromatic 
hydrocarbons, and mineral oil.
In most cases non-resistant: Light naphtha, fuel mixture.
Completely non-resistant: Unsaturated chlorinated hydrocarbons turpentine. 

PE pipes can be used in range of temperatures from -40 ˚C to 0 ˚C considering 
the change of operating pressure. Typically the standard specification identifies 
class of a HDPE pipe is by the nominal pressure class - PN - up to PN 20 or 20 
bar. HDPE pipe can also be classified by the material used - PE 100, PE 80, PE 
63, PE 40 or PE 32. Pressure Nominal – PN PE pipes are produced in different 
pressure grades (PN grades), which indicates the pressure in bars the pipe can 
support with water at 20 ˚C.

Color Codes and Pressure Grades
Color codes used to indicate the pressure grades on the pipes are: 
Color Code PE Pressure Grade
Yellow  PN 4
Red  PN 6
Blue  PN 10
Green  PN 16

The pressure grades available according to   
European standards are:
• PN 2.5 - max pressure 2.5 bar
• PN 4 - max pressure 4 bar
• PN 6  - max pressure 6 bar
• PN 10  - max pressure 10 bar
• PN 16  - max pressure 16 bar
• 1 bar = 105 Pa (N/m2) = 0.1 N/mm2 = 10,197 kp/m2 = 
10.20 m H2O = 0.9869 atm = 14.50 psi (lbf/in2) = 106 dyn/
cm2 = 750 mmHg

Classed by Materials Polyethylene pipes are also classified by the type 
of material used:
• PE 32 - low pressure piping systems
• PE 40 - low pressure piping systems
• PE 63 - medium pressure piping systems - irrigation system - drinking water connections
• PE 80 - gas pipe for natural gas distribution network with pressure rate up to 4 bars - drinking       
    water pipe with pressure rate up to 16 bar - sewers, outfall pipes, industrial pipes
• PE 100 - high demands piping applications

The Minimum Required Strength - MRS - according ISO 4427 
for the different materials are:

Designation of material MRS at 50 years & 20˚C  MPa (bar)
PE 100   10 (100)
PE 80   8 (80)
PE 63   6.3 (63)
PE 40   4 (40)
PE 32   3.2 (32)

Color Codes and Materials Classifications
• Common colors used to classify the pipes
• Completely black for industrial applications
• Completely blue, or black with blue stripes, for potable water
• Completely yellow, or black with yellow stripes, for gas conduits
Note: That the colors may depend on country

General Effect of Chemicals on Polyethylene Pipe



16 17

SAUDI HEPCO

HDPE Pipe & Field Applications

High-density polyethylene pipe (HDPE) can carry potable wa-
ter, wastewater, slurries, chemicals, hazardeous wastes, and 
compressed gases. In fact, polyethylene pipe has a long and 
distinguished history of service to the gas, oil, mining and other 
industries. It has the lowest repair frequency per mile of pipe per 
year compared with all other pressure pipe materials used for 
urban gas distribution.

Polyethylene is strong, extremely tough and very durable. 
Whether you’re looking for long service, trouble-free installation, 
fle xibility, resistance to chemicals or a myriad of other features, 
high-density polyethylene pipe will meet all your requirements.

AGRICULTURE & IRRIGATION
• Flood Irrigation (Suction & Delivery pipes in pump sets)
• Sprinkler Irrigation (Crops, Lawns, Golf course, Gardens)
• Drip irrigation (Plantations, Orchards, Nurseries)

WATER SUPPLY
• Potable water supply
• Water mains
• Distribution
• Service Pipes

SEWAGE & INDUSTRIAL EFFLUENT DISPOSAL
• Domestic Sewage System
• Sanitary System
• Petrochemical Industry
• Fertilizer Industry

ELECTRICAL AND TELECOM INSTALLATIONS
• Conduits for Cables
• Hydraulic Directional Drilling (HDD) 
    for power and telecom cables

DRAINAGE PIPES
• Surface & Rain water
• Waste Water Mains
• Sub-soil water

Advantages
• Low specific weight
• Excellent Weldability
• Smooth inside surface
• Less frictional resistance so less pressure drop
• Suitable and approved for food and potable water
• Laying ease joining and reliability

Resistance to 
Ultraviolet rays, Weathering, Chemicals, Heat Aging, 
Abrasion, Rodents, Freezing, Microbes Freezing

HDPE Pipe & Field Applications
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PHYSICAL PROPERTIES   TYPICAL VALUES   UNIT   TEST METHOD

Density    959   Kg/m3  ISO 1183

MFI 190˚C/5kg   0.25   g/10 min  ISO 1133

Tensile Stress at Yield  50 mm/min 25   Mpa  ISO 527-2

Elongation at break   >100   %  ISO 527-2

Charpy impact notched (0) ˚C  16   Kj/m2  IS0 179/IeA

Hardness, Shore D   60   -  ISO 868

Carbon Black Content  ≥2   %  ASTM D 1603

Brittleness Temperature  <-70   ˚C  ASTM D 746

ESCR    >10000   h  ASTM D 1693 -A

Thermal Stability 210˚C  >15   min  EN 728

PE 100

PE 100 is a black high-density polyethylene designed for water pressure pipes, irrigation 
chemical, and industrial and underground drainage systems. PE 100 contains minimum 
2% of well dispersed, fine particle sized carbon black and stabilizers to ensure excellent 
weathering resistance and long term stability. PE 100 shows excellent resistance to rapid 
crack propagation and slow crack growth, both being important parameters for pressure 
pipe design. PE 100 can be joined by easily welded butt-fusion, using standard HDPE 
parameters or by electro fusion. PE 100 raw material has the highest performance of all 
HDPE material (PE 80)

Saudi Hepco manufactures polyethylene systems in both PE80 and PE100. The numbers 
relate to the minimum required strength values of the material.

PE80 
This is the term used to denote the 
polyethylene material, which has been 
widely used for gas, water and industrial 
applications.

PE100 
This is a term used to denote high 
performance polyethylene, it demon-
strates exceptional resistance to rapid 
crack propagation as well as to long term 
stress cracking.

The following table list physical properties of Polyethylene thermoplastic materials. Variations may exist 
depending on specific compounds and products:

PE 100



20 21

SAUDI HEPCO

General Standards - Applicable to Hepco Products

Standard Title                                     Products 

ISO   Thermoplastic pipes-nominal outside diameter and   All pipes and fittings
161-1:1996 nominal pressures   

ISO 4065:1996 Thermoplastic pipes-universal wall thickness tables  All pipes 

BS ISO   Thermoplastic pipes for the conveyance of fluids dimensions and All pipes
11922-1:1997 tolerances metric series     

BS EN   Flanges and their joints – circular flanges for pipes, valves,  All flange backing ring drillings,
1092-1:2007 fittings and accessories, PN designated    PN16 and PN 10

Water Standards

Standard  Title                                Products 

BS 6920  Suitability of non-metallic products for use in contact with water All pipe material,
Part 1:2000  for Human consumption with regard to their effect on water all fitting Materials, all PE100
  Part 1 Specification      fittings and matching pipes

BS 6920  Suitability of non-metallic products for use in contact with water  All pipe materials, all fitting
Part 2:2008  for Human consumption with regard to their effect on water Materials, all PE100 fittings
  Part 2 Methods of test     and matching pipes

ISO   PE pipes for water supply     Blue and black PE80 and
4427:2007        PE100 pipes and fittings

BS EN   Specifications for polyethylene components and systems  Blue and black PE80 and
15494:2003        PE100 pipes and fittings

BS EN   Plastic piping systems for water supply – polyethylene  Blue and black PE80 and
12201:2003        PE100 pipes and fittings

BS EN   Water supply requirements for systems and   External water supply installations
805:2000  components outside buildings

BS EN   Elastomeric seals, Materials requirements for pipe joint seals Seals and flange gaskets
681-2:2000 used in water and drainage applications. Thermoplastic elastomers.

BS 5306:1990  Fire extinguisher installations and equipment on premises  Blue and black PE80 and PE100 for
Part 2         external buried fire mains

BS 6572:1985 Specification for blue polyethylene pipes up to nominal size  Blue PE80 pipes and up to and
  63 mm for below ground use for potable water       including 63 mm

DIN 8074:1999 Pipes of high density polyethylene (HDPE) type 2 – dimensions Black PE80 and PE100 pipes in   
         sizes up to 1600 mm

DIN 8075:1999 Pipes of high density polyethylene (HDPE) type 2 – testing  Black PE80 and PE100 pipes in 
         sizes up to 1600 mm

DIN 16963:1980 Part 1 – High density polyethylene (HDPE)    Black PE80 and PE100 spigot & 
  fittings dimension, type 2     electrofusion fittings up to 1200 mm

HDPE PRESSURE PIPE PE 100 = MRS 10 = SIGMA

Dimensioning according to DIN 8074 - ISO 4427 / 1167
Material    Color  Dimensions
High Density Polethylene PE 100 Black  DIN 8074 / 8075
MRS = 10 Mpa
O’S = 8 Mpa (MRS/c),  (c =1,25)

Abbreviations
PN Nominal Presure (Bar)
Wt Pipe Weight (kg/m)
S Wall Thickness (mm)
Da Nominal Outside Diameter (mm)
SDR Standard dimensional ratio (Da/s)
MRS Minimum required strenght (Mpa)
O’S Hydrostatic design stress @20c
C Design factor 1,25 for water

75
90
110
125
140
160

Nominal Outside 
Diameter (Da)

mm

Nominal 
Pipe I.D.

mm

Nominal 
Pipe I.D.

mm

Wall
Thickness

mm

Wall
Thickness

mm

Average
Weight
kg/m

Average
Weight
kg/m

PIPE SERIES

Standard Dimensional Ratio

Nominal Pressure PN for O’S = 8 Mpa

The weight may vary according to polymer density.
The mass has been calculated taking average densty df 0,95 g/cm3

S8

SDR 17

SDR 10

S5

SDR 11

PN16

66,0
79,2
96,8

110,2
123,4
141,0

4,5
5,4
6,6
7,4
8,3
9,5

1,020
1,460
2,170
2,760
3,460
4,520

61.4
73,6
90,0

102,2
114,6
130,8

6,8
8,2

10,0
11,4
12,7
14,6

1,470
2,120
3,140
4,080
5,080
6,670

Standards HDPE Pipes Standard Sizes
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Da
PN= 2 x O’S x S x 10 / Da - S
Pipe Series = O’S x 10 / PN

S

PE 100 high impact strength compared to other materials ensures a greater resistance to the rigors of pipe 
laying conditions.

PE 100 has low notch sensitivity providing high level of resistance to the effect of external damage especially 
important for pipe bursting operations and likelihood of such damage is present.

PE 100 pipes are easy to install, have high flow capacity and long life proven reliability.

PE80 and PE100 are not recommended for continuous pressure operation at temperatures above 60˚C for 
liquids, including sewerage and industrial effluents, or 40˚C for gaseous fluids. PE100 has advantages over 
PE80 at low temperatures, since it is extremely crack resistant down to -20˚C.

Standard Dimensional Ratio (SDR) – Ratio of nominal (minimum) outside diameter and minimum wall 
thickness remains constant for a given pressure rating of the pipe, this relationship is called SDR.

Pipe End Reversion and Ovality – A slight taper effect occurs at the ends of a pipe length or at cut ends, 
therefore outside diameter should be measured at a distance of at least one diameter from the end of the 
pipe. This effect is not detrimental if site jointing is done properly. Extruded PE pipe will exhibit about 3.5% 
with straight pipes, up to 6% for coiled SDR11 pipes and 12% for SDR17/SDR17.6.

Pipe Bending Radius for PE – The minimum bend radius for Hepco PE pipes is 15 times the pipe OD under 
optimum conditions (i.e. warm ambient temperature and thick wall / low SDR pipe).

Expansion and Contraction – The average coefficients of linear thermal expansion between 20 - 60˚C are 
(1.5 x 10-4 ˚C-1) for PE80 (MDPE) and for (1.3 x 10-4 ˚C-1) PE100 are about ten times greater than for metal.  

Pressurization – The relationship between circumferential hoop stress and internal pressure is as follows:

Hoop Stress (MPa)= Internal Pressure (bars) X (Pipe SDR -1)/20

The associated longitudinal stress generated in a restrained PE pipeline is the product of circumferential hoop 
stress and Poisson’s ratio (0.48 for PE). This stress acts over the pipe cross sectional area to produce a tensile 
end load, which is independent of pipe length.

Insulation – PE is a good insulator.

Abrasion Resistance - PE has significant advantages over other pipe materials where internal resistance 
to abrasion is required and is thus used in applications where abrasive materials such as china clay slurry, fly 
ash and various industrial effluents are transported. 

Chemical Resistance – PE has good resistance to chemical attack. PE does not rot, rust, pit, corrode or lose 
wall thickness due to chemical or electrical reaction with surrounding soil. Algae, fungi or bacteria do not 
affect PE.

Comparison of SDR and Pressure Ratings for PE 80 and PE 100 Materials

 SDR 41 SDR 33 SDR 26 SDR 21 SDR 17 SDR 13.6    SDR 11    SDR 9   SDR 7.4
PE 80 PN 3.2 PN 4 - PN 6.3 PN 8 PN 10    PN 12.5    PN 16   PN 20
PE 100 PN 4 - PN 6.3 PN 8 PN 10 PN 12.5    PN 16    PN 20   PN 25
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Health and Safety

Hepco products have been widely installed and used safely over many years. However, good practice is vital to ensure 
safety, our products should be handled and processed in accordance with the British Plastics Federation guidelines. All 
PE80 and PE100 pipe systems contain trace quantities of process residues and may also contain other materials such as 
pigments, antioxidants and UV stabilizers. Chemically unreactive, PE is regarded as being biologically inert, though some 
pipe materials contain low levels of additives, which may be toxic.

Inhalation
PE does not release harmful fumes at ambient temperature. The threshold limit value of PE is 10mg/m3 (8 hour time 
weighted average in the working environment), but generation of such levels when working with PE pipe or fittings is 
extremely unlikely.

Ingestion
Ingestion of PE should be avoided. Some pipe materials may contain additives, which are harmful if swallowed. Materials 
specified for purposes other than carrying water may contain pigments, which are not suitable for use with potable water. 
These materials may be hazardous if ingested in large quantities.

Physical Contact
PE is not considered to be a skin irritant. Cutting or machining pipes/fittings generates PE dust; powder particles of PE 
dust may cause eye irritation by abrasion.

Handling of Molten Material
During the fusion welding of PE pipe and fittings molten PE is formed. If allowed to have contact with skin it will adhere 
strongly and cause severe burns. Gloves should be worn where there is any risk of skin contact. Ventilation should be 
provided to provide safe working conditions.

Fire Characteristics
When PE is heated in air, melting will occur at 120-135˚C and decomposition will commence at approximately 300˚C. 
Above this PE will pyrolise oxidatively to produce carbon dioxide, carbon monoxide, water and various hydrocarbons. 

Combustion of PE may release toxic materials. Avoid inhalation of smoke or fumes. Do not allow PE dust to accumulate, 
since there may be a risk of dust explosion in exceptional conditions. In case of fire with PE pipes, any fire extinguisher 
may be used, powder extinguishers are very effective, water sprays are effective in rapid cooling and damping down a 
fire, but are not recommended in the early stages of a fire since they may help to spread the flames.

Jointing Methods    

Heat fusion (sometimes called heat welding, Butt welding or simply Fusion) is a welding process used to join two dif-
ferent pieces of a thermoplastic. ASTM Standard D2657, 2007, “Standard Practice for Heat Fusion Joining of Polyolefin 
Pipe and Fittings”.

This process is commonly used in plastic pressure pipe systems to join a pipe and fitting together, or to join a length of 
pipe directly to another length of pipe. Generally, polyolefins (such as polypropylene, polyethylene, and polybutylene) 
are used for these applications.

Butt welding is usually performed using one of several methods. The first, and most common, is butt welding or butt 
fusion, which is a type of hot plate welding. This technique involves heating two planed surfaces of thermoplastic ma-
terial (typically polyethylene) against a heated surface. After a specified amount of time, the heating plate is removed 
and the two pieces are pressed together and allowed to cool under pressure, forming the desired bond. Butt welding 
outside of manufacturing is usually performed to join pipes.

Health and Safety Jointing Methods    
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The other major technique is Socket fusion. It is distinguished from butt-welding by using custom-shaped and sized 
heating plates rather than a basic flat surface. These heads allow for more surface contact, reducing the time needed 
to heat and fuse the pipe. Socket fusion joins pipe and fittings together, rather than simply joining pipe to pipe. It 
requires less pressure than butt-welding and is more commonly used on smaller sizes of pipe (4” or less). Socket 
welding has additional advantages of requiring less machinery and is more portable than the heavier equipment 
required for butt fusion.

A third method of thermoplastic welding is called Sidewall fusion, or saddle fusion. Sidewall fusion is, like butt 
fusion and socket fusion, another process based on hot plate welding. Sidewall fusion differs from either socket, or 
butt fusion methods by performing fusion into the side of the pipe wall in a transverse orientation to the main pipe, 
rather than in line with the pipe. Sidewall fusion is typically employed in conjunction with either socket or butt fusion 
methods as a complementary process and many fusion machines designed for butt fusion are also equipped for 
sidewall fusion. Adaptor plates that match the outside diameter of the main pipe are applied to the heating plate to 
perform this type of fusion.

Another method used is referred to as Electrofusion. Electrofusion is a method of joining HDPE and other plastic 
pipes with special fittings that have built-in resistive wire which is used to weld the joint together. The pipes to be 
joined are trimmed, cleaned, inserted into the electrofusion fitting (with a temporary clamp if required) and a voltage 
(typically 40V) is applied using a device called an electrofusion processor. The processor controls how much voltage 
is applied, and for how long, depending on the fitting in use. As current is applied to the resistive wire, the coils heat 
up and melts the inside of the fitting and the outside of the pipe wall which welds together producing a very strong 
homogeneous joint. The assembly is then left to cool for a specified time. The joints produced tend to be more reliable 
than threaded fittings sealed with O-rings.

HDPE Butt Fusion Procedures

BUTT FUSION
Butt Fusion is used to make pipe end to end joints. Butt Fusion joining of PE pipe requires that the mating surfaces are square 
to each other and properly prepared. The surfaces are simultaneously heated and melted with a hot-plate heater. The hot plate 
heater is then removed and the melted surfaces are pressed together and held under pressure. As the molten surfaces are 
pressed together, the melted ends mix and once cooled, they fuse into a permanent monolithic joint which is as strong or strong-
er than the pipe itself in both tensile and pressure properties.

BUTT FUSION PROCEDURES
Procedures for joining PE pipe described here are in alignment with PPI (Plastic Pipe Institute) TR 33 Generic Butt Fusion Joining 
Procedures.

SET UP - Heating tool surfaces must be at a specified temperature of a MINIMUM 400 DEGREES F – MAXIMUM 450 DEGREES 
F. All points on the heating plate must be within the specified temperatures before you begin. Heater plates should be checked 
periodically with a pyrometer in all points where the heating plate comes in contact with the pipe. Heater plate’s surfaces should 
be clean and undamaged. Interface pressure should be set at a MINIMUM 60 PSI – MAXIMUM 90 PSI. Interface pressures are 
calculated for manual fusion machines equipped with a torque wrench and hydraulic machines pressure gauge settings. The 
machine manufactures instructions are used to calculate the interfacial pressure. Each pipe size and SDR should be calculated 
and set before beginning to join that size of PE pipe.

SECURE PIPE - Clean the inside and outside of the pipe or fitting with a clean, dry, lint-free, non-synthetic (cotton) cloth or 
paper towel. Align the pipe or fitting ends in the machine. Adjustable pipe rollers or outriggers are used to level the pipe into 
the fusion machine clamps without forcing the pipe into alignment against open fusion machine clamps. Pipe and fittings ends 
should protrude past the line-up clamps so that facing will be complete. Check to see that clamps are properly secured to pre-
vent pipe and fitting slippage.

FACE - Insert the facing tool between the pipe ends and trim them until they are complete smooth, clean, parallel butt ends. 
Face completely until fusion machine stops. Check to ensure that there are no nicks or un-faced areas in the pipe ends. Remove 
all shavings from the pipe ends and inside the pipe after facing. Do not touch the pipe ends with your hands after facing. Clean if 
necessary with a clean cloth or paper towel and alcohol to remove any oil present from touching the pipe ends.

Jointing Methods    
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ALIGN - Bring the pipe ends together after facing. Check for slippage at fusion pressure and high low alignment. 
If necessary, adjust high side by tightening clamps. Do not loosen low side as slippage could occur during fusion. 
Do not use fingers to check alignment under hydraulic pressure. Slippage under pressure could result in crushed 
fingers. Look for complete contact around both ends with no gaps and no misaligned hi - low areas.

MELT - Check that the heating tool is maintaining the correct temperature. Insert the heating tool between the 
pipe ends and bring the pipe ends together under pressure to ensure full contact against the heating tool. Hold 
the pipe/fitting ends against the heating tool without pressure. A “roll back” or bead of melted polyethylene will 
form on the pipe ends against the heating tool. When the correct rollback bead size is formed, separate the pipe 
ends and remove the heating tool.

PIPE SIZE        MELT ROLLBACK BEAD SIZE

2” to 4”         1/8” TO 3/16”

4” to 12”          3/4” correct joining pressure to 3/16”

12” to 24”           1/4“ to 7/16”

24” to 63”         7/16” to 9/16”

JOIN - Immediately after heater plate removal, visually check the pipe ends quickly to verify complete heating 
and quickly bring together the pipe ends applying the correct joining force (60-90 psi interfacial pressure). The 
correct joining pressure will form a double bead that is rolled back to the pipe surface on both sides of the joint.

HOLD UNTIL COOL - Hold the joining force against the joint until the joint is cool to the touch. A rule of thumb 
is to cool for 30 to 90 seconds per inch of pipe diameter. This will vary depending on the ambient temperature 
and the sdr of the pipe. Thicker wall pipe generally requires additional cooling time.

INSPECT THE JOINT - The double bead should be rolled over to the pipe surface on both sides and be uniform 
in size completely around the pipe. When butt-fusing pipe to molded fittings, the bead may have an irregular 
appearance. This is acceptable providing the pipe side bead is acceptable.

4-inch pipe 1600 feet

12-inch pipe 960 feet

24-inch pipe 480 feet

BEAD APPEARANCE - It is uncommon to remove internal beads as they have little or no effect on flow and removal is time 
consuming. Exterior beads may be removed with a planner, which is forced into the bead and then drawn around the pipe.

BEAD REMOVAL

Excessive bead width.   May be caused by overheating or excessive fusion pressure.

Bead V-groove too deep.   May be caused by excessive fusion pressure-insufficient heating or 

     pressure during the heating cycle.

Flat bead on top.    May be caused by overheating or excessive fusion pressure.

Bead is not uniform around pipe.  May be caused by incomplete facing, misalignment, or 

     defective or worn equipment.

Bead is too small.    May be caused by insufficient heating or fusion pressure.

Bead is too large.    May be caused by excessive heating time.

Bead not rolled over to pipe surface.  May be caused by insufficient heating.

Squared outer bead edge.   May be caused by pressure during the heat cycle.

Rough, pockmarked, or Sandpaper like bead. May be caused by hydrocarbon contamination.

The most common mistakes making butt fusion joints are:
Applying pressure during the heat soak period. This squeezes the molten plastic out of the fusion joint, possibly resulting in a 
cold joint.

Incorrect fusion pressure. An interface pressure of 60 to 90 psi is required to make a correct fusion joint.
Incorrect heating temperature. Some operators try to hurry the heating time by increasing the heater temperature. This may 
cause the molten PE to degrade resulting in fusion joint failure. When fusing in cold weather the time to obtain the proper 
melt may increase. DO NOT INCREASE THE HEATING TOOL TEMPERATURE. THE MELT BEAD SIZE DETERMINES THE HEAT-
ING TIME.

Jointing Methods    
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Electrofusion Facts

Plain pipes are joined by means of electro fusion (EF) fitting incorporating an 
electrical heating coil which when electrically activated for the appropriate 
time by electro fusion welding machine, melts the surface of the pipe & fitting 
together resulting in complete fusion of the pipe and electro fusion fitting. There 
is a barcode label on each of the EF fittings. This label includes fusion parameters 
(such as welding voltage and duration). Fusion parameters are transferred to the 
machine from this label either manually or by using the barcode reader.

Features and Benefits

High Impact Strength – The high impact strength of PE pipes ensures resistance to the rigors of 
pipe laying conditions.

Damage Resistance – PE has low notch sensitivity, providing a high level of resistance to the ef-
fects of external damage, especially important for pipe bursting operations and others where there 
is a likelihood of such damage.

Abrasion Resistance – PE pipes have excellent abrasion resistance providing long life in abrasive 
slurry applications.

Chemical Resistance – Outstanding resistance to a wide range of chemical reagents allows the 
use of PE systems in tailings pipelines and chemical treatment applications used in mining opera-
tions.

Corrosion Resistance – PE pipes are highly resistant to corrosion and do not require any protec-
tive coatings or other corrosion protection systems.

Weathering Resistance – PE pipes are stabilized against ultraviolet (UV) light degradation by the 
inclusion of carbon black in the raw material. Black PE pipes are, therefore, suitable for installations 
where the pipes are exposed to direct sunlight.

Flexibility – PE pipes are flexible and can be curved during installation. This inherent resiliency and 
flexibility allows the pipe to handle stresses caused by soil movement. This makes the pipes particu-
larly useful in submarine pipe lines, mine subsidence and earthquake prone areas.

Ease of Installation – PE pipes are easy to install with their light weight and long lengths.

High flow capacity – low friction compared with materials such as fiber reinforced cement and 
resistance to material deposit buildup give PE pipes long lived high flow capacity.

Co-Extrusions – PE pipe is available in a range of identification colors that may be either coextrud-
ed as stripes or “jackets” that completely surround the pipe. Blue is used for identification of water 
pipes and purple for recycled water pipes. White jacket are used for minimization of heat build-up in 
above ground pipes.

Long Life – Polyethylene pipes have a proven high reliability record across a wide range of indus-
tries and applications, now approaching a period of 50 years. PE also provides a long maintenance 
free lifetime with low whole life costs, compared to many other materials.

Trenchless Construction – Due to their inherent characteristics, PE pipes can be used in slip lin-
ing, pipe bursting, horizontal directional drilling and micro-tunneling. These save significant cost and 
environmental disruption in water supply power and telecom conduits and sewerage applications 
installations across roads, rivers, railway lines, etc.

Advantages of EF Jointing Technic
• There is no decrease in inner diameter of the pipe
• Low weight, low cost and flexibility of the equipment
• High operation rates
• Fully automated operation, so need for skilled 
    operator is at minimum level
• No reduction in strength of material at jointed parts

Jointing Methods    Features and Benefits
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Quality Control and Assurance

Saudi Hepco LLC is certified ISO 9001-2008, “Quality systems” - Model for quality assurance is 
implemented.

All raw materials of Saudi Hepco products meet detailed specifications and suppliers are required to 
conform to strict quality assurance standards.

Production processes are enumerated, closely specified and continuously monitored and recorded.

Properly trained personnel using calibrated equipment exercise inspection and control.

Both raw materials and finished products are examined and tested to ensure compliance with the 
relevant Saudi Standard.

Pipe production is fully traceable and test results are recorded for all products.

Quality Control tests that are carried out to verify the acceptability of a formulation, process or 
product design are detailed below.

They are repeated whenever any of these factors changes.

Dimensional checks and quality control tests are routinely conducted at regular intervals during 
production and on finished goods.

Raw material Testing
All raw materials are purchased through quality suppliers like Saudi Basic Industries Corporation.
All deliveries are inspected by our Quality Control staff and all receiving inspection parameters are evaluated 
against material data sheets / Certificate of compliance provided by the suppliers.
Raw material of HDPE is mainly tested for: Density, Appearance, Color and Melt Mass Flow Rate.

Typical Data  
(1) Typical values: not to be construed as specification limits. (2) Properties are based on 20 m film produced at 4 
BUR using 100% P6006. (3) Test specimen according to ISO 527-2 type 1 BA, thickness 2 mm with 50 mm/min test 
speed.   

Processing Conditions: Typical processing conditions for P6006 Melt temperature: 190-220°C 

PROPERTIES Unit Value (1) Test Method Melt Flow Rate  @ 190˚C & 5 kg load g/10 min 0.23 ISO 1133 @ 190˚C 
& 21.6 kg load  6.2  Carbon Black content % 2.25 ISO 6964 Density @ 23˚C Kg/m3 959 ISO 1183 MECHANICAL  
PROPERTIES(2)  Tensile Strength @ Yield(3) MPa 23 ISO 527-2 Tensile Elongation @ Yield(3) % 9  Tensile Modu-
lus(3) MPa 900  Charpy Impact Notched  @ 23˚C kJ/m2 26 ISO 179 @ -30˚C  13  Hardness (Shore D) - 63 ISO 868 
THERMAL  PROPERTIES Vicat Softening Point @ 50N (VST/B) ˚C 74 ISO 306 OIT (210˚C) Min > 20 EN 728
Reference: SABIC P6006

Test Program for HDPE Finished Pipes

• Appearance
• Wall thickness and outside diameter measurement
• Dimensional Characteristics
• Density 
• Melt Mass Flow Rate (MFR)
• Tensile Test

• Hydrostatic Strength
• Longitudinal Reversion  (Shrinkage)
• Thermal stability oxidation induction time (OIT)
• Carbon black content
• Dispersion of carbon black 
• Environmental stress cracking

Quality Control and Assurance
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Transportation, Storage and Handling

General Handling 
Although relatively lightweight, PE pipe products should be treated with a similar level of caution as for heavier me-
tallic pipe products. Whilst PE is a robust and resilient material, care should be taken not to cause excessive scuffing 
or gouging of the surface. Surface damage may occur during handling, storage and installation, but providing the 
depth of any score is no greater than 10% of the wall thickness, then the service performance of the pipe or fitting 
will not be affected. Further guidance regarding handling and storage of PE pipes and fittings is given by various 
industry bodies, including the following: 

HSE Guidance (best practice) - Avoidance of danger 
from overhead power lines (HS GS 6); Protect 
yourself, protect the load; The lifting operations and 
lifting equipment regulations (LOLER); The provision 
and use of work equipment regulations (PUEWER). 

Department of Transport - Safety of loads on 
vehicles. WRc - Polyethylene Pipe Systems For 
Water Supply (version 01/02). IGEM /G/8 Handling, 
Transport and Storage of PE Pipes and Fittings. 

In lifting operations, where either manual or 
mechanical effort is involved in moving a load, the 
following factors are common to all situations and 
provide the basis on which the selection of the 
appropriate type of lifting equipment can be made: 

• The weight of the load 
• The bulk, size or shape of the load 
• The method of joining the load to the liftingsystem 
• The center of gravity of the load 
• The method of security or stabilizing the lifting equipment 
• Training of personnel involved in lifting operations 
• The environment i.e. ground conditions, weather, etc. 

Never 

• Drag or roll individual pipes or bundles
• Throw or drop pipe/fittings from delivery vehicles
• Use metal slings, hooks or chains when handling.
• Expose pipe/fittings to prolonged sunlight
• Stack pipe bundles more than three meters or three bundles high.
• Place pipes or fittings in contact with lubricating or hydraulic oils, gasoline, solvents or other     
    aggressive materials.
• Stack coils more than two meters high.

Always

• Store pipe/fittings on flat, firm ground, able to withstand the weight of the materials 
    and lifting equipment.
• Keep pipe/fittings away from sharp objects, such as flints.
• Use wide non-metallic slings (e.g. Nylon or polypropylene)
• Exercise special care when handling pipes in wet condition
• Keep protective packaging intact until pipe/fittings are required for use.
• Keep pipes/fittings away from intense heat.
• Allow for some bending deflection when pipes are loaded and unloaded. 
    Lifting points should be evenly spaced.

Transportation, Storage and Handling
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Delivery and Unloading at Customer Sites

Deliveries should not be made to unmanned sites.
It is responsibility of the Customer site responsible person to ensure that the site is safe to accept pipe deliveries. The 
area where the delivery vehicle is to stop shall be safe and the location of storage shall be on firm level ground, which 
is free from damaging material.

PE pipe products should be off-loaded in a controlled manner shall be mechanically off-loaded.

Storage at Site
In all cases careful consideration should be given to the following aspects: 
• Security of all materials and equipment from theft, vandalism, accidental damage or contamination 
   (Pipe-end caps, intended to prevent ingress of contamination, should be kept in place during storage). 
• Safety of the general public, especially, the elderly and disabled. 
• The movement of traffic, construction equipment, farm machinery and animals. 
• All pipe store locations should be on suitably firm, level ground, free from damaging material with adequate 
   access for construction vehicles and/or lifting equipment. 
• Badly stacked pallets, coils or bundles may slip or collapse, causing injury to personnel or damage to the pipe.

Lengths 
Pipe lengths stored individually should be stacked in a pyramid not more than one meter high, with the bottom layer 
fully restrained by wedges. Where possible, the bottom layer of pipes should be laid on timber battens. On site, 
pipes may be laid out individually in strings. (Where appropriate, protective barriers should be placed with adequate 
warning signs and lights, if required.) 

Bundles 
Bundled packs of pipe should be stored on clear, level ground, with the battens supported from the outside by tim-
bers or concrete blocks. For safety, bundled packs should not be stacked more than three meters high. 

Large Coils 
Coiled pipe should be stored flat, especially during periods of hot weather, and on firm level ground which has 
suitable protection for the bottom coil. Where space is limited and coils are to be stacked, the height of stacked 
coils should be such that the stack is stable and the uppermost coil can be safely handled. Under no circumstances 
should the stack exceed 2.0 meters in height. 

Wooden battens placed below the bottom coil and used as spacers between each layer will facilitate easy access 
for slinging. 

When the need for transportation is required, trained operatives should only carry it out. 
Batches of coils delivered on pallets must remain secured to the pallet and only be broken at the time of use. 

Coil Dispensing
Safety first – Pipe held in coils, is under tension and is strapped

Transportation, Storage and Handling
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Technical and Installation Guide

Saudi Hepco LLC Pipe product line is manufactured from a black High-Density Polyethylene (HDPE) material mainly 
supplied by SABIC KSA. High-density BOREALIS, BorSafe HE3490-LS, PE100 POLYETHYLENE is a preferred material for 
water distribution in municipal and industrial applications. It resists growth of bacteria, algae and fungi. Its strength and 
resilience provide long-term life against both internal pressure and intermittent surge and water hammer. It excels in 
horizontal directional drilling, plowing, river crossings, HDD, pipe bursting and other trenchless installation techniques. 

By following qualified heat fusion procedures, leak-free joints that are as strong as the pipe itself, work to protect our 
environment and conserve one of our most precious resources.

The Saudi Hepco LLC pipes can be joined by butt fusion, socket fusion, sidewall fusion, mechanical fittings or electro-
fusion. All methods are reliable means of joining the Hepco Piping System. Generally, the choice of which system to 
use is at the discretion of the individual user. All fitting manufacturers’ recommended installation instructions should be 
carefully followed.

Installer training for the proper use and installation of PE pipe is a critical factor in its long-term performance. The Saudi 
Hepco Municipal & Industrial Water or Sewer Pipe System has ample safety factors included in its design for providing 
reliable long-term performance in service, if the system is properly installed and operated at design pressures. 

Publications by the American Society for Testing and Materials (ASTM), American Water Works Association (AWWA) 
and the Plastics Pipe Institute (PPI) can also be helpful. Use of this information will minimize the potential for failure 
resulting from improper design and installation practices. 

Product Technical Information
The Saudi Hepco piping system is manufactured to meet the requirements of ASTM D3035, ASTM F714, AWWA C901 
or AWWA C906. Potable water pipe is listed to ANSI/NSF 14/61. Consult your Saudi Hepco sales representative and 
technical support for advice regarding any questions concerning use of Our Piping System.

Installation Guidelines

Handling
Saudi Hepco PE Pipe is a tough & flexible product that is able to withstand normal installation handling. However, unusually rough 
handling of Saudi Hepco pipe can result in damage to the pipe wall. Care should be taken to avoid pushing or pulling pipes over or 
around sharp projections. These pipes are subject to impact damage when dropped from excessive heights or when heavy objects 
are dropped upon them, particularly during cold weather. Kinking or buckling should be avoided and any section of pipe that has been 
damaged in this manner should be cut out. Based on pipe pressure tests, a good rule of thumb in determining if a scratched piece 
of pipe should be cut out of the piping system is: if the scratch depth is greater than 10 percent of the pipe wall thickness, then the 
section should be removed or repaired.

Handling Equipments
Safe handling and operating procedures must be observed. Pipe must not be rolled or pushed off the truck. Pipe, fittings, fabrications, 
tanks, manholes and other components must not be pushed or dumped off the truck, or dropped.

Although PE piping components are lightweight compared to similar components made of metal, concrete, clay or other materials, 
larger components can be heavy. Lifting and handling equipment must have adequate rated capacity to lift and move components 
from the truck to temporary storage. Equipment such as a forklift, a crane, a side boom tractor or an extension boom crane is used for 
unloading. Do not use chains or wire ropes, but use fabric slings.

When using a forklift, or forklift attachments on equipment such as articulated loaders or bucket loaders, lifting capacity must be 
adequate at the load center on the forks. Forklift equipment is rated for a maximum lifting capacity at a distance from the back of the 
forks. If the weight-center of the load is farther out on the forks, lifting capacity is reduced.

Before lifting or transporting the load, forks should be spread as wide apart as practical, forks should extend completely under the 
load, and the load should be as far back on the forks as possible. 

Technical and Installation Guide
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CUTTING: For smaller sizes, pipe should be cut with pipe cutters designed for plastic pipe. These tools easily provide 
the square cut ends that are necessary to provide satisfactory fusion joints. If carpenter or hacksaws are used to cut 
the pipe, special care must be taken to ensure square cut ends and to clean the resultant sawdust from inside the pipe. 

WARNING: Before cutting coiled pipe, restrain both sides of cut. Pipe is under tension. Unrestrained pipe can spring 
back forcibly while being cut and could cause personal injury. 

TRENCHING: For direct burial of pipe, trench bottoms should be relatively smooth, continuous and free of rocks and 
other debris. Bottom of the trench should be padded with sand or other fine-grained fill materials. The trench should be 
wide enough to allow (a) fusion in the ditch if required, (b) snaking of the pipe along the bottom of the trench if needed, 
and (c) filling and compaction of sidewalls. Minimum trench widths can be utilized in most instances by joining the pipe 
before lowering it into the trench.  Refer to ASTM D2321, “Standard Practice for Underground Installation of Thermo-
plastic Pipe for Sewers and Other Gravity Flow Applications” and ASTM D2774 “Standard Practice for Underground 
Installation of Thermoplastic Pressure Piping” for additional information.

Generally, sufficient cover must be maintained to provide reasonable protection against anticipated external stress 
loads. Where frost penetration and surface loads need not be considered, a minimum depth to provide 18 inches of 
cover above the pipe is recommended. When surface loads are expected, a minimum of 3 feet of cover is recommend-
ed. 

Pipe can be joined either above ground or in the ditch as the situation dictates. Though most joining can be accom-
plished above ground, joining that must be done in the ditch should be well planned to ensure that enough space is 
available and that proper alignment is achieved. Care should be taken to avoid buckling, gouging, and other mechanical 
damage when lowering the Pipe into the ditch. 

Align all pipes true to line and grade. When an unstable trench bottom is encountered and, in the opinion of the 
engineer, it cannot support the pipe, an additional depth should be excavated and refilled to pipe grade with material 
approved by the engineer.

Because plastic pipe contracts as it cools, it is desirable in warm weather to snake the pipe in the bottom of the trench. 
This provides for “slack” in the pipeline to be taken up as the pipe cools and contracts in the ditch prior to backfilling.

WARNING: During transport, a load on forks that are too short or too close together, or a load too far out on the forks, 
may become unstable and pitch forward or to the side, and result in damage to the load or property, or hazards to people.

Lifting equipment such as cranes, extension boom cranes and side boom tractors should be hooked to wide web choker 
slings that are secured around the load or to lifting lugs on the component. Only wide web slings should be used. Do 
not use wire rope slings and chains for they can damage components. Spreader bars should be used when lifting pipe or 
components longer than 20 feet.

WARNING: Before use, inspect slings and lifting equipment. Equipment with wear or damage that impairs function or 
load capacity should not be used.

WARNING: When breaking down bulk packs, take care to stand clear of the pipe while strapping is being cut. Coiled 
HDPE pipe may contain energy as in a spring. Uncontrolled release, i.e., cutting of straps, can result in dangerous uncon-
trolled forces. All safety precautions and proper equipment is required.

STRINGING: Reel trailers can be helpful when stringing out coiled pipe for direct burial, plow-in, pull-in or insertion re-
newal. It is helpful when handling coiled pipe to string the pipe out on the ground upon arrival at the job site. This allows 
time for the coil set to relax, and will simplify handling and emplacement of the pipe. 

When uncoiling pipe by hand, only cut those straps on the coils, which are necessary to uncoil outer rolls; cut internal 
bands whenever necessary as the coil is unrolled. 

Always inspect the pipe as it is being uncoiled and during installation to make sure no damage to the pipe has occurred 
during shipment and subsequent handling at the job site. 

DRAGGING: Occasionally, when long strings of pipe are joined together, it is necessary to drag the pipe to where it will 
be installed. When the pipe must be dragged over rocky terrain or hard pavement, take precautions to protect the pipe 
from abrasion. Sandbags, used tires or short logs may be used to support the pipe and prevent hard contact with sharp 
rocks or hard pavement. 

Technical and Installation Guide
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Recommendations for installation and use of soils and aggregates for foundation and pipe zone 
embedment
SC1 SC2 SC3 SC4
• Follow project specifications plus some General Recommendations and Restrictions are given here.
• Acceptable and common where no migration is probable or when combined with a geotextile filter media. Suitable for use as a 
drainage blanket and under-drain where adjacent materials are suitably graded or when used with a geotextile filter fabric.
• Where hydraulic gradient exists, check gradation to minimize migration. Clean groups are suitable for use as drainage blanket and 
under-drain.
• Do not use where water conditions in trench prevent proper placement and compaction.
• Difficult to achieve required soil stiffness. Do not use where water conditions in trench prevent proper placement and compaction.
• Foundation Suitable for replacing over-excavated and unstable trench bottom as restricted above.
• Suitable for replacing over-excavated and unstable trench bottom as restricted above. Install and compact in 12 in. (300 mm) maxi-
mum layers if project specifications are not given.
• Suitable for replacing over-excavated trench bottom as restricted above. Install and compact in 6 in. (150 mm) maximum layers.
Not suitable
• Pipe Zone Embedment
• Suitable as restricted above. Work material under pipe to provide uniform haunch support.
• Suitable as restricted above. Difficult to place and compact in the haunch zone.
• Embedment Compaction
• Required density typically achieved by dumped placement. Place and work to ensure all excavated voids and haunch areas are 
filled. Use vibratory or impact compactors.
• Minimum density 85% standard Proctor. Use hand tampers, vibratory, or impact compactors.
• Minimum density 90% standard Proctor. Use hand tampers or impact compactors. Maintain moisture content near optimum to 
minimize compactive effort.
• Minimum density 95% standard Proctor. Use hand tampers or impact tampers. Maintain moisture content near optimum to mini-
mize compactive effort.
• aSC5 materials are unsuitable as embedment, but they may be used as final backfill as permitted by the engineer. Minimum density 
based on achieving an E’ of 1,000 psi (6,895 kPa). 
• Reprinted with permission from the Annual Book of ASTM Standards, Copyright ASTM, 100 Barr Harbor Dr., West Conshohocken, 
PA 19428-2959.
• GUIDELINES FOR UNDERGROUND INSTALLATION OF FIBERGLASS PIPE 79
Copyright (C) 1999   American Water Works Association   All Rights Reserved

Backfilling & Compaction

Backfilling and compaction of installed pipes must be accomplished so as to avoid induced bending stresses both as a 
result of the backfilling itself and from differential settling of fill materials subsequent to the backfilling operation. Ad-
ditionally, care should be taken to avoid mechanical damage to the pipe from the fill material itself. Attention to careful 
emplacement, filling and compaction procedures will prevent such induced stresses and mechanical damage. Pipes 
installations should be continuously supported beneath their entire lengths by clean and firm backfill materials (no rocks).  
Intermittent blocking should not be used to support pipe-excavated sections. 

Relatively compactable and clean fill materials should be used to bed newly installed pipe with particular attention to 
filling voids beneath transition connections. Side-fill compaction should be utilized to develop lateral passive soil forces 
when backfilling larger diameter thin wall pipes. The first layer of fill material around and about 12 inches over the pipe 
should be free from rocks or frozen chunks, which could damage the pipe. This layer should be well compacted by hand.  
Successive layers should be spread uniformly to fill the trench completely. Large rocks, frozen earth and decomposable 
debris such as wood should not be included in the backfill. Heavy rollers and large mechanical tampers such as hydro 
hammers should only be used to consolidate the final backfill and even then there should be a minimum of 24 inches of 
layered and previously compacted cover.

Minimum Cold (field) Bending Radius (long-term) Reference: PE Pipe – Design and Installation M55 AWWA

• Observe the minimum cold bending radius for a distance of about 5 times the pipe diameter on either side of the fitting 
location.

Tighter bends down to 10 times the pipe diameter can be made if they are temporary, such as in the plowing or the 
insertion method of installation.

Backfilling & Compaction
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Management Commitment 
• Saudi Hepco is a leading manufacturer and distributor of GRP/FRP/GRV/GRE/uPVC and HDPE pipe and fittings 
systems. We supply innovative technical solutions for the transportation of fluids, energy and data for applications in 
infrastructure development, utility, agriculture, mining and building industries. 

• Saudi Hepco is committed to processes and products that comply with all relevant statutory and regulatory require-
ments. Quality of our products and services from our processes shall meet customer requirements, and where applicable, 
relevant SASO and International Standards. 

• Executive management and senior management are responsible for integrating quality requirements into all areas and 
situations of the work environment by reviewing product risk, technical developments, scientific advancements, people 
skills, customer needs and expectations.

• Saudi Hepco is committed to continual improvement through a systematic risk evaluation process, internal controls 
and company objectives to effectively and efficiently satisfy customer requirements and improve all processes and 
associated resources.
 
• All employees are responsible for managing their activities in accordance with the Saudi Hepco company procedures 
and internal controls and are encouraged to contribute towards the achievements of set objectives. 

• Saudi Hepco mission is to timely supply the highest value products at a competitive cost through a competent and 
optimized work force, while maintaining safety, reliability and environmental protection to a degree at which a set of 
inherent characteristics fulfills requirements

• Saudi Hepco LLC reserves the right to modify products without prior notice, as part of its program of 
continuous improvement. 

• The content of this publication is for general information only and it remains the users’ responsibility to 
determine the suitability of any product contained therein for the intended application. 

• Whilst every effort is taken to ensure the accuracy of the information contained within the brochure, the 
details are offered in good faith and Hepco accepts no liability for matters arising as a result of errors and/
or omissions. 

• The product range displayed in this catalogue does not automatically indicate stock availability. Please 
contact our Sales Office for specific details. 

• A PDF version of this Technical & Product Guide is available from our website at www.saudihepco.com 

• Reproduction of this publication, or any part, is not permitted without the written consent of Saudi Hepco 

• Please contact our Marketing info@saudihepco.com or Tel: +966 (014) 321 1711 for further information. 

• Saudi Hepco LLC is part of Al-Saady Group of Companies. CR Number: 4700007637

Management Commitment 
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