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Plastics piping systerms for
nNnon-pressure underground
drainage and sewerage.
Made of polvethvyiene (PE)
Accorciinhgto EN 13476
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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

~lexibility

_ight weight

Reliability

TECHNO GROUP®



High Abrasion Resistance

Asbestos pipes

4

30 Glass

o5 |- /ﬂbre pipes
ey P
E 20 A
S 15 _ Concrete pipes
£ Clay pipes
< 10F .

PVC pipes
il /7 e PE pipes

el l l -
0 200 000 400 000 GOOOOD N
Number of cycles during test, N

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 Fallures

_ Demostadt

Fichkardshomme e Dk ZER
18.85.833 14:44 Li88B3, 1m N IB14
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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

Ll Ll II:\ 0 |

71 ER— 1 + 3
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Joints DIN 16961-1

Socket For Resistance Welding
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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.

TECHNO GROUP®



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.

Flexible pipes Rigid pipes
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Ring Stiffness

SN=E I/D,,3
Where
 E = Modulus of material elasticity, in Pa
D, = means pipe diameter, in m
e | = moment of inertia, in m*%/m
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Moment of Inertia, |

| = S3/12

S: Effective Thickness
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Pipe Profile

L
e |

I e/mE
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|

D, : External Diameter
D. : Internal Diameter
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Ring Stiffness Against Deformation

Sr=(0.0186 + 0.025 y/d) F/L,

30 996C . F
ISO 9969 S, = (0,0186 + 0,025 %f;) %N |
d F‘ ﬁ‘)Si{ (qux ) == S!{ Soll | J
T Fma -
Fmi
Fma
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Classification Of Mineral Soll

Marne of soi =ymbol sub-type  [Fraction [mm]

Loarn I =0 002
| Dusty clay | 0002 - 0,006
| Clay E Clay 0,006 - 002

sandy clay 002 -0k
Fine sand 0o0&-02
Sand H Medium sand 02-0k
Coarse sand 05-20
Fine gravel 20-b0
Gravel z Medium gravel| b0O- 200
Coarse gravel | 20,0 - 600
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Modulus of The Resistance of The
Ground

VALUES FOR E

| PROCTOR INDEX

?Cnhem'e greund wiﬂx Iaw granulome
| LL>50 |
Soils with average and iaw plmiy with
' Iass Zﬁ% of coarse partic ,

_ mzﬁmzﬁ% of mecles 1 0.69 | 276 69 | 138
..:s@;;a wzth W gmnﬁlomwy with more i : {

069 | 6% _ )
69 | 207 | 267 | 30.7
£2% . | £2% | 2% [#05%]|
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Soll Classification

(Sroup of sails

TFEEHDf # |Typical description =ymbaol Characteristics Example lse
Gravel aan arainin (GE) [GU] steep grain-size distribution curve, CrlTShEd dstt?ne,h
9309 d domination of ane fraction valley and beac
gravel, glacial gravel
1 el antiwase gedng S5 amoath gram-mze.dmtnhutmn YES
curve, several fractions . .
stepped grain-size curve, cerain scona, volcanic dust
Well graded aggregate (51) [GF reene mleaing
loose Dune sands,
: Steep grain-size distribution curve, |deposited sands,
sand, gap grading (=5 [5U) domination of one fraction sands from valleys
5 and troughs VES
=and, continuous grading, smoath grain-size distribution
[ZW] . .
well graded aggregate curve, several fractions Glacial, terrace and
Well graded aggregate (<l [SP] Step.ped grain-size curve, certain  |shoreface sands
fractions missing
LDE (L, (B2 GrRiet [GM] (G (5ap grained, contains loam fraction [Weathered gravel,
loam aggregate
. — rock waste, clay
Clay gravel, well graded (GC] (GT) (5ap grained, contains fi ne clay el
gap grained loam aggregate fraction 4
loose |3 . YES
Loam sand, gap grained : L Watered sand, clay
: [=M] (5L (5ap grained, contains fi ne loam
sandclay mix sand, sand loess
Clay sand, gap grained [SC] (ST Gap grained, contains fi ne clay Clay sand, alluvial

sand-clay mix

TECHNO GROUP®

clay, marl




Soll Classification

Sroup of sails

TFEDE”Df # |Typical description =ymbol Characteristics Example Lse
lnorganic loam, fi ne sand, [ML] (UL Pu:unr_stal:ulltj,f,_ql__llck mechanical Losss, sand clay
stone dust, clay and loam reaction, plasticity zero to small
CONRTENE e ahie e Rl et hih | oAy ey |Sbiiny mediim fovery:gond, . fes
s mechanical reaction not very fast, |Alluvial marl, clay
plasticity Thd kA :
plasticity poar to medium
Multi-fractional loose soil HEEgiEDlE R npn-vegetahle Hurmus, chalk
: [CDK] matter, putrefactive stench, low
with hurmus ; : : : sand, tuff
volumetric weight, high porosity
organic | 5 |Qrganic loam and arganic inlEaitn siabili g, mechidhigl MO
f d : d [OL] (O reaction slow to very fast, Sea chalk, humus
clay-loam mix i .
plasticity low to medium
Crganic clay, clay with High stability, no mechanical : .
organic matter R reaction, plasticity medium to high Sk HaUiREs fodm
Feat, and other highly Decomposing peat, ti brous,
organic soils [Pt] (AN) (R2) colours from brown to black Peat
organic | B Sludge deposited at the bottom of MO
Silt [H] water-course, often mixed with Silt

sand/clay/chalk, very soft
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Deformation Under Load

SPANGLER Equation

Y= 0.083 (p)/(16Sr+0.12Es)
Where :

e Y : Deformation in meters(m)

e P :Total Load(Ground + Traffic) KN/m?
e Sr: Ring Stiffness in KN/m

e Es : Secant Modulus of Ground in kN/m?
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Loads Due to Traffic And Static Loads

p=3Q D./2x H? in N/m
Where :

*Q : Wheel Load in KN, D : External Diameter in M
*H : Cover height, in M

Class of load Total load Wheel load

Q, kN Q, kN

Heavy traffic 600 100
Average traffic 450 75
300 50
Light traffic 120 20
60 20
Cars 30 10

TECHNO GROUP®



Loads In Function of Laying Depths

H, m 0.5 1 2 3 4 | 5§ 6 7
Py, kN 6.5 12 23 31 37 43 | 47 | 51
P, kN 153 38 10 22 124 | 15 | 1.1 108
P, kKN 159 51 32 35 40 44 | 48 | 52

180,0
160,0
140,0

120,0

2 100,0 —\

£ 80,0
60,0

40,0

20,0 \

0,0 P p—

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Cover, m
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Ground Modulus against Deformation
Using pipes with different Ring Stiffness

Short term deformation, E' for Ecopal pipe
De 800 mm, SERIE 4-8-16 (
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Ground modulus, N/mm
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as the shortening of the vertical diameter can be simply kept within
reasonable limits by fairly slight compaction, provided that the filling
around the pipe consists of unfrozen friction material, Under such con-
ditions as a rule, only 75 - 80% Modihed Proctor packing is required
which is generally artainable by mere foot tramping of the fill. An

excellent exa W 1al, which does nor
need very much of compaction is a single size gravel, type pea gravel,

commonly used in UK alc-:un:lmg, to British Code of Practice. Thus,

the mechanical compaction energy needed for achieving a dense soil
around the pipe is rare. Pea gravel is therefore particularly suitable for
supporting pipes with low ring stiffness values significantly below 4
kIN/m?, as then the compaction work itself will not contribute so very
much to the otherwise easily occurring local "wild” deflections.
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Trench construction

A. Open trench, sloping walls without boarding

Permissible slope in open trench without boarding
Type of soil Max. slope H:x
Highly cohesive 2.1
Rocky 1:i
Other cohesive soils 1:1.25
Mon-cohesive 11,5

B. Open trench with vertical walls without boarding

Permissible depth of vertical wall trench without
boarding

Type of soil

Max. trench depth

Solid rocky ground without

4.0m,
cracks
Cohesive soils 1.5 m,
Other soils 1.0 m.

TECHNO GROUP®
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Laying Gravity Pipelines in the Ground

1. Sub-grade (bottom backfill)
2. Main backfill

3. Upper backfill

4. Top charge

5. Virgin soil

Sectional view of a trench for laying a pipeline

Hz H — Trench depth
L b — Trench width
H Hz — Cover thickness
Minimum bs values
; de [mm] bs [mm]
. de < 300 200
Bottom reinforcement 200 < de < 900 300
{if required) 900 < de < 1600 400
: b I 1600 < de < 2400 500
2400 < de < 3000 a00

Minimum distance between pipe and trench slope depending on pipe diameter

TECHNO GROUP®



Method for installation of pipelines in the ground

Preparation of sub-grade Main and upper backfill

MO SO0
.LHJ, C_QMWW uu

1AL R

Nominal Maximum particle

diameter of pipe size
DN = 100 15
100 < DN = 300 20
Required Granulation of Soil 300 <D = 400 A
300 < DN = &00 30
600 < DN = 1600 40
1600 < DN < 3000 50

TECHNO GROUP®



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

top charge

Lpper

Layers of soil with different density | backfil

main

backfill

subgrade
(bottom backfill)
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Recommended minimum stiffness for pipes laid in ground not exposed

to traffic generated loads

Pipe stiffness [kN/m?]
BREECHE G G| ) 1 m < Thickness of cover < 3 m
[Group] Class of density =
@ @ Virgin soil group

1 2 3 q 5* 6*
M 4 4 4 4 =} =}
7 W 4 4 4 2 8
M 4 4 =) =} =}
3 W 4 8 2 8
il (2] 3] (3] il

, W g g
4 I‘.".,'l Wk Wk &

3 m < Thickness of cover < 6 m

1 W 4 4 4 4 2 g
I 4 4 4 =) =} =}
2 W 4 4 8 g B
M 2 = 2 2 ok

3 W E. r:a. E.
r,lﬂ W W Wl * W
'l"li'|l|' W W * W
4 r,”,1 Wk ok wh

*1In grounds with low carrying capacity, pipe foundation should be reinforced e.qg. with geotextiles (see paragraph 8.12.)
**) Static calculations are necessary for determination of geometry of trench and pipe stiffness.
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Recommended minimum stiffness for pipes laid in ground subjected
to traffic generated loads

Backfill material Pipe stiffness [kN/m?]
[Group] ) 1 m < Thickness of cover < 3 m
Class of density —
@ @ Virgin soil group

1 i i 3 4 i B*
| W 4 3 8 5 o
2 W 2 2 g o ok
3 A g "k " * ok
4 W ww o L

3 m =< Thickness of cover < 6 m

1 W 4 4 4 8 8 &8
2 W 4 4 g 8 8
3 W 8 8 8 itk
4 W W *k *

*3In grounds with low carrying capacity pipe foundation should be reinforced e.q. with gectextiles (see paragraph 8.12.)
**) Static calculations are necessary for determination of geometry of trench and pipe stiffress.

In addition, when pipeline is laid under unsurfaced road (particularly if depth is small) pipeline may be covered with reinforced slabs for greater
safety.
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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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Cost Comparisons Of Sewer Pipes

Description Percent | Corrugated PVC Reinforced GRP Asbestos | Ductile | Steel
HDPE Spiral Concrete | polyster | Cement Iron Pipes
Pipes Wound Pipes Pipes Pipes Pipes
Pipes
Material cost 25% 20 16 12 18 14 25 22
Installation cost 45% 25 32 45 38 40 35 35
Maintenance 17% 6 8 17 12 15 10 10
cost 10% 8 8 10 8 10 10 10
Transportation 3% 1 2 3 3 3 1 1
Site Waste
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
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Specification Comparison Of Sewer Piping

Description Corrugated PVC Reinforced GRP Asbestos | Ductile Steel
HDPE Spiral Concrete | polyester | Cement Iron Pipes
Pipes Wound Pipes Pipes Pipes Pipes
Pipes
Chemical resistance | Excellent Average Poor Average Poor Poor Poor
Tightness/Joint Excellent Average Poor Average Poor Average | Average
quality
Soil movement Excellent Poor Poor Poor Poor Poor Poor
strength
Service Too Low Low High Average High Average | Average
maintenance
Service life Excellent Average Low Average Low Average | Average
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
Tensile strength Average Good Poor Poor Poor Excellent | Excellent
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