


7. 1.

7.1. 2.

7. pipe laying principles

Pipes used in sewer infrastructure must be
properly designed and installed to ensure
long-lasting and reliable performance.
Kuzeyboru pipes are manufactured to
withstand earth and traffic loads when
buried. Proper field application is essential
to ensure decades of problem-free
operation.

trench

The backfill process after
excavation is critical. Bedding and side-fill
materials must be compacted according
to the specifications. Proper compaction
ensures that external loads are transferred
to the bedding material, preserving the
pipe's structural integrity. Insufficient
compaction can lead to pipe deformation
or failure.

SOIL LOAD CALCULATION (MARSTON THEORY)

The soil load is the weight of the soil cover on the pipe and is calculated using Marston's

Theory.

Marston Formula

W=Ccy-B-H

W: Vertical soil load on pipe (kN/m)

Cc: Marston load coefficient (dimensionless)
Y: Unit weight of soil (kN/m?)

B: Trench width (m) (pipe outer diameter + side clearances)

H: Soil cover height (m)

Marston Coefficient (Cc)

Ce, is determined by the friction angle of the trench sidewalls, soil types and compaction

condition. .
Dar Hendek Kosullari Icin Cc Degeri:
Cc=1-en(-2Ku H/B)

K: Lateral earth pressure coefficient (typically 0.5)

W: Soil-pipe friction coefficient
e: Base of natural logarithm

Note: In practice, Cc values are usually taken from standard tables.
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7. 2. Traffic Load Calculation

Traffic load is the portion of loads from surface vehicles transmitted to the pipe. The effect of

the load on the pipe decreases as the soil cover height increases.
Effective Traffic Load Calculation
The Boussinesqg Theory or Equivalent Soil Cover Height Method is used.

7.2.1
. . . ‘Pﬂ
Equivalent Soil Cover Height Method P=—"7013

2H
(1 + T)
P: Effective traffic load on the pipe (kN) H: Soil cover height (m)
Po: Single wheel load (kN) L: Half-width of the load area (m)

VAPRKY | oad Distribution Angle Approach

-Traffic load is distributed within the soil at a certain dispersion angle.
-Dispersion Ratio: 1.5:1 or 2:1 (vertical)

VAP Effective Load Width (Be)
B,=B+ 2(H xn)
Be: Effective load width (m)
B: Wheel track width (m)

n: Dispersion ratio (e.g., 1.5)
7.3. TOTAL LOAD CALCULATION AND SAFETY FACTOR

Total Load
P

Whotal: W, + E
Wesoi:  Soil load (kN/m)

P/L: Value of traffic load distributed along the pipe (kN/m)

yJACPA Safety Factor
-For corrugated pipes, the safety factor is generally taken as 2.0.

-It is selected considering the material strength, ring stiffness, and long-term performance
of the pipe.

7. 4. DESIGN CONSIDERATIONS

Ring Stiffness (SN) SN = %

E: Elastic modulus of the material (MPa)
I:  Second moment of area of the cross-section (mm#*)

D: Pipe diameter (mm)
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Backfill Material and Compaction

/E®) Trench Width (B)

7. 4. 4,

8.1

Side Backfill Material: Granular materials with good drainage properties should be
preferred.

o

Compaction Rate: Should be at 90% Proctor density.

AR
"&’s’&’g’g’g 'EP kfill
SNININININGY

55

55

Minimum B: Pipe outer diameter (D) + 0.3 m

Maksimum B: Pipe outer diameter (D) + 0.6 m

Soil Cover Height (H)

Minumum H: The minimum value specified by the
manufacturer and standards (generally 0.5 m)

Pipe Outs|de Diameter (OD

Maksimum H: Determined based on pipe design and
material.

8. useful information

POLYETHYLENE RAW MATERIAL

Polyethylene is a thermoplastic material  The ethylene molecule (C;H4) consists of
used in a wide range of applications and  two CH, groups connected by a double
takes its name from the monomer bond (CH2=CH,). Polyethylene is formed
ethylene. It is produced by polymerizing  through polymerization, a chemical
ethylene and is commonly abbreviated as  reaction in which monomer units are
PE in the plastics industry. bonded to form polymer chains.
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High-Density Polyethylene (Hdpe)
Raw Material Tests

Property

Typical Value (*) Test Method

Resin Properties

Melt Flow Rate 190°C/2.16

> 0.05 g/10 min ASTM D1238
ka)
Melt Flow Rate (190°C/5 kg) > 0.20 g/10 min ASTM D1238
Density at , 23°¢ > 0.930 glem?® ASTM D1505
(Dgf:‘?';n”fhpe‘;it”;g) 131 °C ASTM D3418
Oxidation Induction Time 2 20 min TS EN 728
Volatile Content <350 ma/kg TS EN 12099
Moisture Content <300 ma/kg TS EN 12118
Carbon Black Content 225 % ISO 6964
e N N R
Tensile Strength at Yield 24 MPa ASTM D638
Tensile Strength at Break 31 MPa ASTM D638
Elongation at Break 875 % ASTM D638
Flexural Modulus at, 23°C 950 MPa TSEN ISO 178
Notcheq Izod Impact 380 3/ ASTM D256
Resistance at
Hardness (Shore D) 63 - ASTM D2240
Environmental Stress > 3000 et ASTM D1693

Crack Resistance poigepal, Fso)

Therms! properties ___

Vicat Softening Point,10 N 122 °C ASTM D1525

Material Characteristics

The material used is polyethylene (PE). Additives are incorporated to facilitate the
production of components in compliance with TS EN 13476-3. Type B spiral pipes may
include a support profile made from polymers other than PE.
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Material Properties of Pipes and Fittings
Polyethylene (Pe) Material

Melt Flow Index (MFI) at 190°C,

TS EN ISO 1133-1 9/10 dk <16
5Kg
Density TS ENISO 1183-1 Kg/m’ =930
Hardness TS ENISO 868 Shore D 63

heating time No delamination, cracks,
Heat Resistance at, (150+2) °C TS 1SO 12091 or blisters for: wall thickness

e <3 mm30dk

Mechanical and Performance Properties of PE Pipes and Fittings
Polyethylene (Pe) Material

Ring Stiffness, SN 4 TS ENISO 9969 KN/m? 24

Ring Stiffnessi, SN 16 TS EN I1SO 9969 kN/m? 216

Ring Stiffness (SN): Kuzeyboru corrugated pipes meet the SN4 and SN16 ring stiffness
classifications as defined in TS EN 13476-3, verified through testing in accordance with ISO
9969.

Ring Flexibility: Kuzeyboru corrugated pipes are tested in accordance with TS EN ISO
13968. The pipe is subjected to external compression causing a 30% increase in diameter
without permanent deformation, cracking, or breakage.

Impact Resistance: Tested to TS EN ISO 3127, Kuzeyboru corrugated pipes conditioned at
0°C withstand the impact of falling weights appropriate to their diameter without
fracturing.

Leak Tightness: Systems comprising elastomer-sealed pipes and fittings are tested to ISO
13259. The system maintains watertight integrity for 15 minutes under 0.5 bar pressure.

B
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Chemical Resistance Chart

Hdpe Pel00 - Chemical Resistance Table

tance at zooc

Acetate, butyl

Acetone

Acid, acetic (10%)

Acid, acetic (100%)

Acids, aromatic

Acid, benzoic*

Acid, boric*

Acid, butyric

Acid, carbonic

Acid, chromic
(80%)

Acid, citric

Acetaldehyde

Acid, sulpho-
chromic

Acid, sulphurous

Acid, sulphuric
(50 %)

Acid, sulphuric
(98 %)

Acid, tartaric
Acid,
trichloroacetic (50
%)

Acid,
trichloroacetic

(100 %)

Acrylonitril

Acrylonitri, allyl

Acrylonitri, ally

Acrylonitri. benzyl

Acid, stearic
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Acetate, buty!

Acetone

Acid, acetic (10%)

Acid, acetic (100%)

Acids, aromatic

Acid, benzoic*

Acid, boric*

Acid, butyric

Acid, carbonic

Acid, chromic
(80%)

Acid, citric

Acetaldehyde

Acetate, buty!l

Acetone

Acid, acetic (10%)

Acid, acetic (100%)

Acids, aromatic

Acid, benzoic*

Acid, boric*

Acid, butyric

Acid, carbonic

Acid, chromic
(80%)

Acid, citric

Acid, sulpho-
chromic

Acid, sulphurous

Acid, sulphuric
(50 %)

Acid, sulphuric
(98 %)

Acid, tartaric
Acid,
trichloroacetic (50
%)

Acid,
trichloroacetic

(100 %)

Acrylonitril

Acrylonitri, allyl

Acrylonitri, ally

Acrylonitri. benzyl

Acid, stearic

Acid, sulpho-
chromic

Acid, sulphurous

Acid, sulphuric
(50 %)

Acid, sulphuric
(98 %)

Acid, tartaric
Acid,
trichloroacetic (50
%)

Acid,
trichloroacetic

(100 %)

Acrylonitril

Acrylonitri, allyl

Acrylonitri, ally

Acrylonitri. benzyl

27



Acetaldehyde

Chlorine (liquide

and gas)

Chlorobenzene

Chloroethanol

Chloroform

Chloride,
aluminium"

Chloride,

ammonium*

Chloride,
antimony*

Chloride, calcium-

Chloride, ferric*

Chloride,

magnesium*

Chloride,

mercury*

Chloride,
methylene

Chloride,
potassium*

Chloride, sodium

Chloride, sulfuryl

Chloride, thionyl

Chloride, zinc

Compote

Copper salts*

Cresol

Cydohexane

Cyclohexanol

Acid, stearic

Glycol

Glycol, buty!

Glycol, methyl

Hydrogen
chloride gas (dry,

wet)

Hydrogen.
peroxide(30%)

Hydrogen,
peroxide (100%)

Hydrogen
sulphide

lodine tincture

Isoctane

Mercury

Metallic

sulphates

Methylethyiceton
e

Molasses

Morpholine

Naphta (heavy
petrol)

Naphtalene

Nickel salats*

Nitrogen dioxide
gas

Qils, essential

Qils, mineral

Qils, paraffin

Qils, silicone
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Cyclohexanone

Decaline

Detergents

Dibutyl phthalate

D,
dichlorobenzene

Dichloroethane

Dichlomethylene

Diethyl ether

Dioxane

Ether

Fluorine

Formaldehyde
(40%)

Fruit juice

Gasoline

Gelatin

Clycerin

Glycerin
chlorohydirin

Silver nitrate

Sodium benzoate

Sodium borate

Sodium

carbonate (lyes)

Sodium chloride
(50%)

Sodium
hydroxide (lye)

Qils, vegetable
and animal

Olleum

Ozone

Petroleum

Petroleum ether

Phenols

Phosphates*

Phosphorus

oxychloride

Phosphorus

pentoxide

Phosphorus
trichloride

Photographic

developers

Polyglycols

Potassium
bichromate (40%)

Potassium
hydroxide

Potassium

permanganate

Pyridine

Sea water

Sulphur

Tallow

Tetrahydrofuran

Tetralin

Thiophone

Toluene
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Sodium

) X Trichloroethylene X
hypochlorite*
Sodium nitrate X Triethanolamine X
Sodium silicate* X Turpentine X
Sodium sulphide* X Vaseline X
Sodium
X Yeast X
thiosulphate
Sugar syrup X Xylene X

CODES

A Resistant no indication that serviceability would be impaired.

B Variable resistance, depending on conditions of use.

C Unresistant, not recommmended for service applications under any conditions.
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THE NATION'S PREFERRED BRAND!
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