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ID < 500mm   (200, 250, 300, 400mm)
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ID > 400mm   (500 up to 3000 mm)
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Properties of PE pipelines

• High abrasion resistance
• Corrosion resistance (chemical compounds)
• Very good fluid-flow properties
• Non toxic material
• 100% tight joints
• Flexibility
• Light weight
• Reliability
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High Abrasion Resistance

SOURCE: University of Darmstadt (DIN 19534)
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Corrosion Resistance (chemical compounds)

Polyethylene pipes are low-resistant to oxidants and aromatic solvents.
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Concrete & Clay Failures
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Very Good fluid-flow Properties

PE pipes retain low and constant roughness grade k = 0.01 mm.
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Non Toxic Material
Construction of drinking water tanks. Such tanks are made
of PE material approved by the PZH (National Institute of Hygiene) in Warsaw.
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100% Tight Joints
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Joints DIN 16961-1

Push-in Joint With Seal
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Joints DIN 16961-1

Socket For Resistance Welding
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SASMO  3062 / 2009
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Schematic view of connection
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Socket Connections

1) Thoroughly clean all dirt off pipe socket

2) Place seal between two first ridges of the pipe

3) Push the pipe end into socket
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Flexibility
With natural bend radius of R = 50 outside diameters, PE pipes may be 
laid according to variations of the pipeline route and in many cases use of 
expensive fittings can be avoided.
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Light Weight
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Reliability
Failure frequency of PE pipes is much lower than that of rigid pipes 
(Concrete, Clay, GRP).

PE pipes are resistant to changing atmospheric conditions.
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Interaction Between pipe & ground
flexible and rigid pipes

Behavior of the pipe under load depends on its stiffness.

Flexible PE pipes interact with the ground and form stable ground-pipe system. 

Rigid pipes load is mainly taken by the pipe material. When the load exceeds 
permissible value damage of the pipe occurs.
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Ring Stiffness

SN= E I/Dm 
3

Where :
• E = Modulus of material elasticity, in Pa
• Dm = means pipe diameter, in m
• I = moment of inertia, in m4/m
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Moment of Inertia, I

I = S3/12

S: Effective Thickness
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Pipe Profile

De : External Diameter
Di : Internal Diameter
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Ring Stiffness Against Deformation

SR= (0.0186 + 0.025 y/d) F/Ly
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Classification Of Mineral Soil
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Modulus of The Resistance of The 
Ground
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Soil Classification
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Soil Classification
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Deformation Under Load

SPANGLER Equation

Y= 0.083 (p)/(16Sr+0.12Es)
Where :
• Y : Deformation in meters(m)
• P  : Total Load(Ground + Traffic) kN/m2

• Sr : Ring Stiffness in KN/m 
• Es : Secant Modulus of Ground in kN/m2
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Loads Due to Traffic And Static Loads
pt= 3Q De/2π H2, in N/m 
Where :
•Q : Wheel Load in KN, D  : External Diameter in M
•H : Cover height, in M

Class of load Total load
Q, kN

Wheel load
Q, kN

Heavy traffic 600 100

Average traffic 450
300

75
50

Light traffic 120
60

20
20

Cars 30 10
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Loads In Function of Laying Depths
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Ground Modulus against Deformation 
Using pipes with different Ring Stiffness



TECHNO GROUP®



TECHNO GROUP®



TECHNO GROUP®

Trench construction
A. Open trench, sloping walls without boarding

B. Open trench with vertical walls without boarding
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Laying Gravity Pipelines in the Ground

Sectional view of a trench for laying a pipeline

1. Sub-grade (bottom  backfill)
2. Main backfill
3. Upper backfill
4. Top charge
5. Virgin soil
H – Trench depth
b – Trench width
Hz – Cover thickness

Minimum distance between pipe and trench slope depending on pipe diameter
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Method for installation of pipelines in the ground
Preparation of sub-grade Main and upper backfill

Required Granulation of Soil
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Division of trench into zones of virgin soil (2) and the ground around pipeline (1)

Layers of soil with different density
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Recommended minimum stiffness for pipes laid in ground not exposed 
to traffic generated loads
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Recommended minimum stiffness for pipes laid in ground subjected
to traffic generated loads
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Manhole according to DIN 19537
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Manhole according to DIN 19537
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House Connection
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House Connection
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House Connection
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Description Percent Corrugated 
HDPE
Pipes

PVC 
Spiral 

Wound
Pipes

Reinforced 
Concrete

Pipes

GRP
Polyster

Pipes

Asbestos 
Cement 
Pipes

Ductile
Iron

Pipes

Steel 
Pipes

Material cost
Installation cost
Maintenance 
cost
Transportation
Site Waste

25%
45%
17%
10%
3%

20
25
6
8
1

16
32
8
8
2

12
45
17
10
3

18
38
12
8
3

14
40
15
10
3

25
35
10
10
1

22
35
10
10
1

Total Cost 100% 60 66 87 79 82 81 78

Service Life 50 25 15 25 15 25 20

Annual cost 1.2 2.64 5.8 3.16 5.46 3.24 3.90

Cost Comparisons Of Sewer Pipes
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Description Corrugated 
HDPE
Pipes

PVC 
Spiral 

Wound
Pipes

Reinforced 
Concrete

Pipes

GRP
Polyester 

Pipes

Asbestos 
Cement 
Pipes

Ductile
Iron

Pipes

Steel 
Pipes

Chemical resistance Excellent Average Poor Average Poor Poor Poor

Tightness/Joint 
quality

Excellent Average Poor Average Poor Average Average

Soil movement 
strength

Excellent Poor Poor Poor Poor Poor Poor

Service 
maintenance

Too Low Low High Average High Average Average

Service life Excellent Average Low Average Low Average Average

Tensile strength Average Good Poor Poor Poor Excellent Excellent

Abrasion Excellent Average Poor Poor Poor Good Good

Installation Fast Fast Slow Slow Slow Average Slow

Site Waste Low Average High Average High Average Average

Smoothness Excellent Excellent Poor Average Average Average Average

Impact Strength Excellent Poor Poor Poor Poor Poor Poor

Flexibility Excellent Poor Poor Poor Poor Poor Poor

Specification Comparison Of Sewer Piping
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