
1 / 43 

 

GENERAL TECHNICAL SPECIFICATION FOR HIGH DENSITY 

POLYETHYLENE (PE100) PIPES AND FITTINGS 
 

Contents 

1.     GENERAL ........................................................................................................... 1 

2.    PROPERTIES OF PIPES AND FITTINGS ......................................................... 3 

2.1.   Properties of PE100 Raw Material ................................................................. 3 

2.2.   Properties of Pipes/Fittings ............................................................................ 5 

2.3.   Marking of Pipes/Fittings ............................................................................... 7 

2.4.   Nominal Pressures .......................................................................................... 8 

3.      GENERAL DELIVERY CONDITIONS FOR PIPES AND FITTINGS ........... 9 

3.1.   Tests to be performed by the Pipe/Fitting Manufacturer ............................... 9 

3.2.   Test and Inspection Principles...................................................................... 10 

4.     CONSTRUCTION OF PIPELINES .................................................................. 14 

4.1.   Transportation and Storage .......................................................................... 14 

4.2.   Joining of Pipes ............................................................................................ 16 

4.3.   Installation of Pipes ...................................................................................... 23 

5.      LEAKAGE TEST OF PIPELINE ..................................................................... 28 

6.      REFERENCED STANDARDS AND/OR DOCUMENTS  ............................. 31 
 
 

1. GENERAL 
 

This specification has been prepared for use in the works carried out by the General 

Directorate of State Hydraulic Works. 

 

In this specification, the technical properties, control and inspection methods, and 

acceptance conditions related to the production of PE100 pipes and fittings to be used in 

drinking water and irrigation water networks for the needs of the General Directorate of State 

Hydraulic Works (the Administration) are defined. 

 

PE100 pipes/fittings shall primarily be manufactured in accordance with the 

principles specified in this specification and its annexes and shall be subjected to tests. In 

this specification, the provisions of standards shall be valid within the framework of the 

references made, and in case of differences between the specification and the standards, the 

provisions of the specification shall be taken into consideration. The current version of the 

relevant TS, EN, ISO standards shall be used, and in case the relevant standards are 

withdrawn, equivalent standards to be accepted by the Administration shall be applied. 

 

The minimum requirements for the pipe/fitting manufacturer (hereinafter referred to 

as the Manufacturer in this specification) are stated below: The Manufacturer shall have; 

(1.1) A valid TS EN 12201-2/3 Standard Conformity Certificate covering the 

diameter and pressure class of the pipe/fitting to be supplied, 

(1.2) TS EN ISO 9001 Quality Management System, TS EN ISO 14001 

Environmental Management System certificates issued by accredited institutions and TS 

ISO 45001 Occupational Health and Safety Management System certificate, issued by 

authorized institutions, 
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(1.3) A laboratory with sufficient capacity to perform the tests stipulated in the 

standards and accredited according to TS EN ISO/IEC 17025 Standard for the tests specified 

in Table 2 of the specification, except for visual inspection, 

(1.4) A conformity certificate obtained from an internationally accredited institution 

or a conformity certificate issued by DSİ TAKK Department, showing that raw materials 

and products are suitable for drinking water at (23 ± 2) ºC in accordance with BS 6920, TS 

EN 12873-1, or equivalent standards. 

 

Each production line of the pipe manufacturer shall be equipped with thickness 

measuring devices based on technological systems such as ultrasonic or laser, capable of 

continuously measuring the wall thickness at least at four points circumferentially and 

longitudinally. 

 

The pipe/fitting manufacturer shall prepare a quality plan based on the raw material 

information sheet provided by the raw material manufacturer and the TSE CEN/TS 12201-

7 standard, and confirm by intermediate inspections that the production is carried out in 

compliance with this quality plan. 

 

The Manufacturer shall have backward traceability. This traceability shall be a 

process including raw material batch number, raw material incoming quality control 

document, production records (work order, production, quality control stages, production 

machine, production date, etc.) and process control test records. 

 

Each pipe/fitting shall be assigned a unique registration number using the production 

date (dd/mm/yy) and sequence number. For each pipe/fitting, a register shall be kept, 

showing the manufacturer’s name, production date, register number, and the results and 

reference values of all tests conducted on the pipe/fitting itself and/or on samples 

representing the group of pipes/fittings. These registers shall be filed, and one copy shall be 

submitted to the Administration along with the progress payment statement on which 

payment will be made. 

 

The construction audit organization shall record the serial number of each pipe and 

fitting laid together with the coordinate information describing the location where it was 

installed. 

 

All workers who will perform the installation of the pipes/fittings on behalf of the 

Contractor shall be subjected to theoretical and practical training for not less than three days 

at the manufacturer’s facilities or on the construction site regarding the basic properties, 

stacking, and installation of pipes and/or fittings, and a document proving that such training 

has been provided shall be submitted to the construction audit officer. The validity period of 

the document issued as a result of the training shall be 3 years. Prior to the training, the 

Administration shall be informed, and a technical staff member of the Administration may 

also attend the training. The cost of this training shall be paid by the contractor. 
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The personnel of the Contractor who will perform the pipe/fitting jointing shall 

possess a welder’s certificate for electrofusion or butt welding depending on the welding 

method. This certificate shall be issued by a certification body providing training in 

accordance with TS EN 13067. The welder’s certificates shall be submitted by the 

Contractor to the construction audit officer before commencing installation, and the 

compliance of the welder with the welding method to be applied shall be evaluated by the 

construction audit officer. 

 

In the Test Reports prepared by accredited laboratories, if the measurement results 

are outside the reference value range specified in the specification, the related measurement 

shall be highlighted in the Test Report with a different font/color/shape. 

 

The manufacturer shall notify the Administration of the planned production start and 

completion dates before commencing manufacture. The Administration may carry out 

inspections at the manufacturer’s facilities at any stage of the production without prior 

notice. 

 

The Administration may, if necessary, have the entire production checked by 

independent inspection companies or by assigning a technical staff member permanently at 

the production facility. 

 

2. PROPERTIES OF PIPES AND FITTINGS 

 

2.1. Properties of PE100 Raw Material 

 

The raw material to be used in the manufacture of pipes/fittings shall be PE100 in 

granule form. 

 

The raw material to be used in the manufacture of pipes/fittings shall be original 

black-colored, in granule form ready for extrusion for pipes and injection for fittings, and no 

additional carbon black, filler material, admixture, or any similar additive shall be introduced 

afterwards. Scrap (recycled) material or PE raw material that has been extruded and then re-

granulated shall not be used in production. 

 

The raw material shall be procured from companies that are members of the PE100 

Plus Association and shall have passed through at least two reactors. 

 

Pipes and fittings manufactured from the raw material shall have a minimum service 

life of 50 years underground. 

 

The properties of the raw material in granule form to be used in the manufacture of 

pipes/fittings shall be as follows: 

- The carbon black content shall be between 2% ~ 2,5% by mass, the arithmetic 
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mean of the carbon black dispersion degree shall be maximum 3, and the ash 

content shall be maximum 0,10% by mass. 

- The melt flow rate (MFR), at 190 ºC under a load of 5,0 kg, shall be (0,20~ 

0,70) g/10min for fittings production, and (0,20~0,35) g/10min for pipe 

production. 

- The oxidation induction time (OIT) shall be at least 20 minutes at 200 ºC. 

- The volatile matter content of the raw material in granule form shall be 

maximum 350 mg/kg. 

- The density of the raw material shall be minimum 950 kg/m³. 

- When subjected to long-term (50 years) strength test in accordance with TS EN 

ISO 9080 and TS EN ISO 12162 standards, the MRS (Minimum Required 

Strength) – circumferential stress resistance shall be at least 10 MPa. 

 

Documents to be provided by the raw material manufacturer: 

- One of the test reports showing that, on a 110 mm diameter SDR 11 pipe 

manufactured from the raw material, according to TS EN ISO 13479 Standard, 

the slow crack growth resistance (SCG) is at least 1.000 hours under 9,2 bar 

pressure at 80 ºC, or according to ISO 16770 Standard, the full circumferential 

notched creep test (FNCT) value is 1.500 hours at 80 ºC under 4 MPa in a 2% 

Arkopal solution, 

- The test report showing that, on a 250 mm diameter SDR 11 pipe manufactured 

from the raw material, according to TS EN ISO 13477 Standard, in the 

determination of resistance to rapid crack propagation (RCP) (S4), the crack 

propagation is arrested at a minimum internal pressure of 10 bar at 0 ºC, 

- For the determination of butt weldability of the raw material, on a 110 mm 

diameter SDR 11 pipe manufactured in the number of samples specified in TSE 

CEN/TS 12201-7 Standard, butt welds prepared according to the parameters in 

the welding quality plan prepared for the production process control shall be 

subjected to tensile, tensile creep, bending, peel, elongation tests according to 

TS EN 12814 standard, and to non-destructive testing according to TS ISO 

13953 standard, and the test reports showing that the raw material has suitable 

weldability; 

shall be submitted by the manufacturer to the Administration. 

 

The manufacturer shall keep records of the source and all properties of the raw 

material to be used. These documents shall be included as annexes to the reports prepared 

by the inspection committees. 

 

The Administration may control the production at every stage and may have the 

material tests repeated when deemed necessary. In cases where the differences between the 

values declared in the raw material certificate and the values found as a result of the tests 

prevent the fulfillment of the requirements specified in the specification, the raw material 

manufacturer shall be put under observation. Pipe/fitting manufacturers shall not procure 

material for a period of 3 years from sheet manufacturers who have been placed under 

follow-up for being defective three times. During inspection and acceptance procedures, if 
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it is determined that the manufacturer used this product, the manufacturer conformity 

certificate shall be revoked. The manufacturer shall be responsible for all consequences 

arising from this situation. 

 

2.2. Properties of Pipes/Fittings 

 

Pipes/fittings manufactured from the raw material specified in Clause 2.1 shall be 

produced under the conditions required by the TS EN 12201-2, 3 standards. 

 

When pipes/fittings are visually inspected without the use of any magnifier; their 

internal and external surfaces shall be smooth and even, free from any pit, crack, void, deep 

scratch, mark, or any other surface defect that may hinder the compliance of the pipe with 

this standard. Pipe ends shall be cut perpendicular to the pipe axis and evenly. 

 

Pipes/fittings shall be black in color, and when visually inspected, the body shall be 

homogeneous in color and appearance throughout. Pipes shall have blue stripes, and these 

stripes shall be applied during production. 

 

Pipes shall be at least 12 meters long; in diameters smaller than 125 mm, coiled pipes 

may be used, provided that the coil inner diameter is not less than 20 DN. Coiled pipes shall 

be uncoiled in the opposite direction of winding by using an unwinding machine so that the 

mechanical properties are not impaired. 

 

The manufacturer shall provide all dimensions and technical drawings of the fittings 

manufactured upon the request of the Administration. 

 

The average outside diameters, ovality, wall thickness, and other properties of the 

pipes shall conform to TS EN 12201-2 standard. Diameter and ovality shall be uniform along 

the entire length of the pipe. The dimensions and tolerances of fittings shall conform to TS 

EN 12201-3 standard. 

 

Samples taken from pipes/fittings manufactured from the same raw material (same 

lot), of the same diameter and pressure class, when subjected to internal pressure resistance 

test according to TS EN ISO 1167-1 standard under 5,4 MPa load at 80 °C, shall not fail 

within 165 hours. 

 

The elongation at break, as determined by the test carried out according to TS EN 

ISO 6259-3 standard and measured by extensometer, shall be at least 500%, and no 

fibrillation or delamination shall occur on the sample until this rate is achieved. 

 

The difference between the MFR (Melt Flow Rate) value measured on a sample taken 

from the pipe/fitting according to TS EN ISO 1133-1 Standard and the MFR value declared 

in the analysis certificate provided by the raw material manufacturer for the same lot shall 

not exceed ± 10,0% of the raw material value. If the MFR value measured during the 
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manufacturer’s incoming quality control differs from the certificate value by more than 

±10,0% of the certificate value, then before starting production, the manufacturer shall 

submit to the Administration the test result performed on the raw material sample, the 

delivery note, and the raw material certificate, and request a committee to take a sample. 

 

The samples taken by the committee shall be sealed and sent to the DSİ TAKK 

Department laboratory for the raw material MFR test. According to the test result; if the 

deviation is less than ± 10,0%, the pipe/fitting manufacturer shall be held responsible, if it is 

more than ± 10,0%, the raw material manufacturer shall be held responsible. In both cases, 

the comparison of MFR test results on pipes/fittings shall be based on the result of the DSİ 

laboratory test. If the manufacturer proceeds with production despite having doubts about 

the raw material certificate without following the procedure above, the manufacturer shall 

bear all responsibility for the consequences. The conformity certificate of a manufacturer 

found responsible for defective products three times shall be cancelled. 

 

The oxidation induction time (OIT) shall be at least 20 minutes at 200 °C according 

to TS EN ISO 11357-6 Standard. 

 

The dimensional stability of the pipes produced shall be determined for each lot 

according to TS EN ISO 2505 standard, and the result shall be maximum 3%. 

 

The joints of pipes/fittings to each other or to other components shall meet the 

requirements specified in TS EN 12201-5 Standard. 

 

Pipe fittings shall be classified as follows: elbows for changing the alignment of the 

pipeline, reductions for reducing or enlarging the pipe diameter, equal T / unequal T / 

electric fusion saddle for branching the pipeline, electric-fusion coupler for joining two 

separate pipe sections or a pipe and a fitting or two fittings, flange adapter for making 

mechanical joints of different types of pipes. 

 

Steel flanges to be used in flange adapters shall be protected against corrosion by 

being coated with glass fiber reinforced and UV-stabilized polypropylene coating according 

to ISO 3451 Standard up to 630 mm diameter. The hardness of the polypropylene coating to 

be used shall be 70 ± 5 Shore according to TS EN ISO 868 Standard Shore D. 

 

In fittings with diameters smaller than 710 mm, bursting or fabrication methods shall 

not be used. Fittings with diameters equal to or greater than 710 mm shall be manufactured 

at the manufacturer’s plant under the conditions required by TS EN 12201-3 Standard. 

 

Elbows may be manufactured by extrusion method at a pressure class at least one 

higher than that of the pipe to which they will be welded. 

 

For diameters larger than 400 mm, fittings may be produced by joining a maximum 

of 2 injection parts at the manufacturer’s plant. 
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The wall thickness of the arms of the fitting shall be the same as the wall thickness 

of the pipe to which the welded joint will be made. A transition piece manufactured by 

injection technique, having at least a length equal to the diameter, ensuring the transition 

between the design wall thickness of the fitting and the pipe wall thickness, shall be welded 

to the body and manufactured at the manufacturer’s plant. 

 

A T-fitting made by using an electric-fusion saddle shall be manufactured at the 

manufacturer’s plant by using the same pressure class pipe. Only in commissioned facilities, 

a T-fitting may be manufactured in the field on the laid pipe by using an electric-fusion 

saddle. 

 

The geometric properties of fittings shall conform to TS EN 12201-3 Standard, and 

when visually inspected, the inner and outer surfaces shall be smooth and free from any pit 

or bubble. 

 

No turning or scraping process shall be performed on fittings for the purpose of 

reducing them to nominal diameter. 

 

2.3. Marking of Pipes/Fittings 

 

All pipes shall be marked with the “DSİ” emblem, the name of the Administration, 

the name of the project, the standard number, and, in accordance with the traceability defined 

in TS ISO 12176-4, the manufacturer’s name, pipe diameter, pressure class, SDR value, 

material type, manufacturing date, raw material product code and lot number as specified in 

the raw material certificate, and the pipe registration number. 

 

On fittings, the following shall be indicated: the “DSİ” emblem, manufacturer’s 

name, diameter, pressure class, SDR value, material type, manufacturing date, raw material 

product code and lot number as specified in the raw material certificate, and the fitting 

registration number. 

 

These markings shall be white in color, made during production, permanent, 

continuous along the pipe, and easily legible from 1 meter distance. Markings shall be 

written axially on both sides of the pipe, repeated once every 150 cm continuously. The axial 

distance difference between the first characters of the two opposite inscriptions shall be 50 

cm. The manufacturer’s name, logo or emblem shall not be larger than the DSİ logo. The 

registration number shall be written in 50-point size, once at 50 cm distance from the pipe 

cutting end, and for fittings, at any easily visible location on the product. 

 

The DSİ logo, in its original color, shall be placed on both sides of the pipe/fitting as 

a sticker, scaled 4 units horizontal × 3 units vertical, with a height of at least 70% of the 

minimum diameter. 
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Normal storage conditions, weather conditions, laying and usage processes shall not 

affect the legibility of the markings. The markings shall not cause initiation of cracking or 

similar damage. 

 

The name of the Administration and the project name to be written on the pipe shall 

follow the format below: 

“DSİnn – Project Name a.” 

The Project Name shall be written as stated in the contract or in the investment 

program. 

The purpose of the project shall be shown by the letter “a”: “İ” for drinking water 

works, “S” for irrigation works, “E” for energy works. 

The DSİ Regional Directorates to which the construction audit organization 

responsible for inspecting the work site is affiliated shall be written in the format DSİnn, 

where “nn” is the region number expressed in Arabic numerals. 

Example: “DSİ15 – Mardin Ceylanpınar Ovası S.” etc.). 

All of the above markings shall additionally be affixed on the pipe/fitting as a barcode 

label. 

 

The joining method and welding parameters shall also be included on the barcode 

label affixed on the pipe/fitting. 

 

2.4. Nominal Pressures 

 

The Nominal Pressure of the pipe/fitting is the maximum pressure level calculated 

by the manufacturer based on a 50-year service life at 20 °C. 

 

The nominal pressure of pipes shall be at least 6 bar, and for fittings, at least 10 bar. 

 

Pipes shall be classified according to the following nominal pressure values:  

PN (bar); 6, 8, 10,12,5, 16, 20, 25 

 

Fittings shall be classified according to the following nominal pressure values:  

PN (bar); 10, 16, 20, 25 

 

According to TS EN 12201-2, the relation between PN, S, and SDR values of 

materials assigned with an MRS Class at 20 °C is given in Table 1. 

 

Table 1: Relation between SDR, S, PN of Pipes/Fittings 

SDR (Standard 

Dimension Ratio) 
S (Pipe Series) 

Pipe  

(PN, bar) 

Fitting 

(PN, bar) 
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26 

21 

17 

13,6 

11 

9 

7,4 

12,5 

10 

8 

6,3 

5 

4 

3,2 

6 

8 

10 

12,5 

16 

20 

25 

- 

- 

10 

- 

16 

20 

25 

 

 

 

 

3. GENERAL DELIVERY CONDITIONS OF PIPES AND FITTINGS 

 

The raw material manufacturer shall provide the results of the type tests specified in 

Table 3 of the TSE CEN/TS 12201-7 standard on PE100 raw material to the producer as an 

annex to the certificate, and the producer shall present these documents to the inspection and 

acceptance committees. 

 

The pipe manufacturer shall perform the type tests defined in Table 4 of the TSE 

CEN/TS 12201-7 standard, and the fitting manufacturer shall perform the type tests defined 

in Table 5 of the same standard, for each product code of the raw material, and shall submit 

the results to the inspection and acceptance committees. 

 

The pipe/fitting manufacturer shall have the type tests related to the conformity of 

the raw material and verification of the process performed in laboratories accredited 

according to TS EN ISO/IEC 17025 Standard, and shall submit the results to the inspection 

and acceptance committees. 

 

The raw material and pipe/fitting manufacturers shall carry out all the tests specified 

in the TS EN 12201 Standard series at the specified frequency, and shall provide the test 

results upon request by the inspection and acceptance committees. 

 

The manufacturer shall keep inspection and test records for at least 10 years. 

 

3.1. Tests to be Performed by the Pipe/Fitting Manufacturer 

 

For each product code of the raw material, whose minimum technical properties are 

given in Clause 2.1, the manufacturer shall perform once a year process verification tests 

according to TSE CEN/TS 12201-7 Standard in order to confirm the slow crack growth, 

rapid crack propagation, and butt weldability test results provided by the raw material 

manufacturer. 

 

For each lot, the manufacturer shall perform the tests specified in Table 2 in its own 
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laboratory. 

 

For each lot delivery, the test results related to that lot and the process verification 

test results shall be submitted to the inspection and acceptance committees. 

 

3.2. Test and Inspection Principles 

 

For the inspection of pipes/fittings, the Administration shall establish a three-member 

committee consisting of one construction audit officer and two others from the list of 

Regional Directorates’ Inspection and Acceptance Committees designated by the General 

Directorate of DSİ. This committee shall take samples from the construction site for each 

test specified in the specification by preparing reports, and shall send them to DSİ 

laboratories or to independent laboratories accredited under TS EN ISO/IEC 17025 by 

TÜRKAK, which are specified in Table 2 and approved by the Administration, independent 

from the pipe/fitting manufacturers, and shall have the tests carried out according to the 

technical properties specified in the specification. 

 

For each measurement result obtained in the test, the uncertainty of measurement 

shall be taken into account, lower and upper values shall be calculated, and these values shall 

remain within the tolerance limits specified in the specification. 

 

Even if accredited, inspection tests specified in this specification shall not be carried 

out in the laboratory inside or outside the facility of the pipe/fitting manufacturer from whom 

the pipes/fittings are supplied. 

 

The test report shall state the certificate values of the raw material and the test results 

obtained on samples of pipes/fittings manufactured from the same raw material. The 

conformity assessment of the product shall be carried out by comparing the certificate values 

and the test results. 

 

The committee shall attach the test report that the pipe/fitting complies with the work 

and the annexes of the contract, and the reports shall include the registration numbers of the 

pipes/fittings. 

 

Any batch of pipes/fittings found to have been dragged or damaged shall be rejected 

before the sampling process begins. This situation shall be recorded visually and documented 

by the committee. The Contractor shall immediately remove such materials from the 

construction site. 

 

In cases deemed necessary by the Administration, samples taken from the 

construction site shall be sent both to accredited laboratories and, without the knowledge of 

the accredited laboratory, to DSİ laboratories, and the test results shall be compared by the 

Administration. If there are 3 instances where the test results from any accredited laboratory 

and those from DSİ laboratories differ, no tests shall be performed in the relevant accredited 
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laboratory for a period of 1 year. 

 

The same diameter, same pressure class, and same raw material lot shall constitute 

one lot; samples shall be taken from different lots in the numbers specified in Table 2. The 

inspection and acceptance committees may increase the total number of samples by up to 

two. 

 

Table 2. Number of Samples 

Number of Pipes or Fittings Number of Samples 

≤ 250 3 

251 - 500 4 

501 – 1.250 5 

1.251 – 2.500 8 

2.501 – 5.000 10 

5.001 – 10.000 15 

> 10.000 30 

 

Evaluation shall be carried out on a lot basis. If nonconformity is found in only one 

sample during the tests performed on each lot, the entire lot of pipes or fittings shall be 

rejected. 

 

The inspection and acceptance committees shall evaluate the type test results 

submitted in terms of compliance with the specification, and if these results are found 

noncompliant, the lot shall be rejected. 

 

The barcode label of the pipes cut for sampling shall be reattached onto the final pipe. 

 

Considering the number of witness samples, samples of sufficient length covering all 

the markings on the pipe/fitting shall be taken, sealed, and sent by the Administration to 

laboratories for the tests specified in Table 3. Sealed samples shall be sent to accredited 

laboratories other than DSİ laboratories under the supervision of DSİ personnel. 

The witness sample shall be delivered to the laboratory together with the primary 

sample.  If the witness sample arrives at the laboratory at different times, the tests shall not 

be conducted. 

If the primary and witness samples cut from the same pipe are delivered to the 

laboratory at the same time, and the test report yields an unfavorable result, the 

Administration, if deemed necessary, shall have the test repeated only on the previously 

taken witness sample, and no new sample shall be taken. 
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Table 3. Tests to be Performed on Pipe/Fitting 

 Test Name Test method Requirements 

        1 

 
 

Visual inspection 

ISO 4427-1  

TS EN 12201-1  

TS EN 12201-3 

When visually inspected without any 

magnifier, inner and outer surfaces shall 

be smooth, even, and clean, with no pits, 

cracks, or other surface defects. 

 

   2 

 

Wall thickness TS EN ISO 3126 

Shall conform to TS EN 12201-2 Table 

2. Fittings shall conform to TS EN 

12201-3 Table 3. 

      3 

 

Outside diameter TS EN ISO 3126 

Shall conform to TS EN 12201-2 Table 

1. Fittings shall conform to TS EN 

12201-3 Table 3. 

   4 

 

Ovality TS EN ISO 3126 

Shall conform to TS EN 12201-2 Table 

1. Fittings shall conform to TS EN 

12201-3 Table 3. 

   5 
 

Density 
TS EN ISO 1183 -1 ≥ 950 kg/m3 

   6 
 

Carbon black content 
TS ISO 6964 2% ≤ (by mass) ≤ 2,5% Ash content ≤ 

0,1% (by mass) 

   7 
Carbon black  

dispersion 
TS ISO 18553 ≤ 3,0 

A1, A2, A3 or B 

   8 Volatile matter content 
 

TS EN 12099 
≤ 350 mg/kg (Test specimen shall be 

prepared in granule form) 

   9 Longitudinal stability  
 

TS EN ISO 2505 

For (200 ± 20) mm sample, in pipes with 

wall thickness < 16 mm, dimensional 

stability ≤ 3% 

  10 
Oxidation induction  

time (OIT) 
TS EN ISO 11357-6 ≥ 20 min (200 °C) 

  11 Melt flow rate (MFR) TS EN ISO 1133-1 

At 190 °C, under 5 kg load, in pipes; 

0,20 g/10min ≤ MFR ≤ 0,35 g/10min, in 

fittings; 

0,20 g/10min ≤ MFR ≤ 0,70 g/10min, 

(The difference between raw material 

certificate MFR value and product MFR 

value shall be within (± 10,0%). 

  12 Elongation at break TS EN ISO 6259-3 
≥ 500% (measured with extensometer) 

No fibrosis or exfoliation shall occur on 

the sample until this value is reached. 

  13 
Resistance to internal 

pressure 

TS EN ISO 1167-1, 

TS EN ISO 1167-2 
At 80 °C, under 5,4 MPa stress, no 

failure shall occur within 165 hours. 
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 Test Name Test method Requirements 

  14 
Geometric  

measurement of fitting 
TS EN ISO 3126 Shall conform to TS EN 12201-3 

Standard 

 

Test No. 1 shall be carried out on site by the inspection committee, while the other 

tests shall be performed in the laboratory. Test No. 1 shall be applied to the entire lot, non-

conforming products shall be removed from the construction site by the Contractor. 

 

In Test No. 2, wall thickness shall be measured along the circumference of the pipe 

at a minimum of 6 points by a calibrated ultrasonic thickness gauge or caliper. All measured 

wall thickness values shall fall within the limits specified in TS EN 12201-2 Table 2 and 

Annex 1. 

 

The curvature radius of the jaws of the measuring device in contact with the inner 

and outer surfaces of the pipe shall be equal to or smaller than the curvature radius of the 

pipe. Measurement results of the devices shall be rounded to 0.1 mm increments. 

 

In Test No. 3, diameter measurement shall be carried out using pi-tapes 

(circumference tapes) in the number specified in Table 4, starting at least 20 cm from the 

pipe end. The arithmetic average of the measurements shall be taken as the diameter. This 

value shall remain within the limits specified in the standard. 

 

Table 4. Number of diameter measurements 

Nominal diameter (mm) Number of measurements 

∅ ≤ 110 4 

110 < ∅ < 630 6 

630 < ∅ 8 

 

In Test No. 4, ovality shall be determined by finding the difference between the 

largest and smallest diameters measured during diameter measurement. This value shall not 

exceed the limit specified in the standard. 

 

In Test No. 9, longitudinal stability test shall not be performed on pipes with wall 

thickness of 16 mm and above. 

 

In Test No. 12, the test shall not be performed on fittings manufactured by injection 

method. 

 

Tests No. 13 and 14 shall be performed once for each sample. 

 

If deemed necessary by the Administration, for raw material, only Tests No. 5, 6, 7, 

8, 10 and 11 in Table 3 shall be performed. 

 

If a non-conforming result is obtained in any of Tests No. 2, 3, or 4, the laboratory 
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shall report to the submitting unit the test results obtained up to that point without proceeding 

to other tests. If an unfavorable result is obtained in any of Tests No. 5, 6, 7, 8, 9, 10, 11, or 

12, the laboratory shall report to the submitting unit the test results obtained up to that point 

without proceeding to Test No. 13. In both cases, the Administration shall reject the lot 

represented by the sample with the unfavorable test result. 

 

All tests shall be performed in the same laboratory. 

 

If the test results of a pipe/fitting sample are not in compliance with Table 3, the lot 

represented by that sample shall be rejected, and the Contractor shall remove such material 

from the site free of charge. The Contractor shall be responsible for all consequences of this 

situation. 

 

The conformity certificates/reports of raw material and pipe/fitting to TS EN 12201-

1, 2, 3 Standards, the TS EN ISO 9080 analysis report of the raw material, the drinking water 

suitability certificate of the pipe/fitting, the manufacturer’s TSE and ISO certificates, the raw 

material manufacturer’s ISO certificate, and the conformity assessment test results 

performed according to TSE CEN/TS 12201-7 Standard shall be attached to the payment 

document. 

 

In the Test Reports, if the measurement results are outside the reference value range, 

the relevant measurement shall be indicated in a different font/color/shape in the Test Report. 

 

 

4. CONTRUCTION OF PIPELINES 

 

4.1. Transportation and Storage 

 

All necessary equipment and workmanship for loading, transportation to the site or 

storage place, and unloading shall be provided by the Contractor. 

 

All pipes/fittings at the construction site shall be protected against adverse weather 

conditions and contamination during transportation and storage. Pipes that are not installed 

within 30 days shall be covered with shelter, mesh, etc. against sunlight. The open ends of 

pipes/fittings shall be capped with plastic caps during transportation and storage. 

 

During transportation, the DSİ logo in its original color, scaled 4 units horizontal and 

3 units vertical, with a height of at least 70% of the minimum diameter, shall be placed as a 

sticker on both sides of the pipe/fitting or its packaging. 

 

Pipes/fittings shall be installed within 1 (one) year from the production date, even if 

storage conditions are good. Materials exceeding this period shall be immediately removed 

from the construction site at the Contractor’s expense. 
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All necessary measures shall be taken to prevent any damage to pipes/fittings during 

transportation, loading, and unloading; pipes shall be secured against rolling, sliding, 

bending, and vibration. All responsibility in this regard shall belong to the Contractor. 

 

Pipes/fittings shall be lowered and lifted in a manner that minimizes possible damage.  

Only ropes or rubber slings shall be used for loading and unloading. Chains or steel cables 

shall not be used. In case of visible defects or damages, the pipes/fittings shall be 

immediately removed from the construction site at the Contractor’s expense. 

 

During installation in the field, pipes/fittings shall not be dragged; they shall not be 

pulled in contact with the ground causing scratches, etc. when welding operations are 

performed at the trench edge or when being placed into the trench afterwards. Suitable lifting 

and pulling equipment shall be used for these operations. 

 

Pipes/fittings shall be strictly protected against impacts such as dropping, sudden 

pulling of lifting straps, sudden release, or pipes being dropped rapidly onto the ground or 

other objects. 

 

The pipe/fitting shall be stored in such a way as to prevent entry of soil, mud, 

wastewater, or other contaminants. Caps shall not be removed until welding processes are 

performed.  In stacked pipes, the support height and stacking height shall not exceed 1,5 

meters. Pipes may be transported and stacked up to 1,5 meters (Figure 1). If stacking exceeds 

1,5 meters, a rack system shall be used to provide support from the ground for the pipes 

above 1,5 meters (Figure 2). Pipes/fittings shall be protected against damage or permanent 

deformation. The pipe stack shall be secured to prevent pipes from rolling, and point contacts 

shall be strictly avoided. Pipes shall not be stacked randomly; contact between pipes shall 

be uniform and along their entire length. Pipes shall not be placed directly on the ground; 

for 12 m pipe length, 4 pieces of 10 cm x 10 cm wooden beams shall be placed so that the 

pipes are stacked on top of the beams (Figure 3). 

 

Figure 1: Stacking of pipes 

 

 
 

 

 

 

Soil  
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Figure 2: Case of pipe stacking height exceeding 1,5 meters 

 

 
 

 

Figure 3: Stacking on wooden beams 

 

 

 

 

 

 

             Soil 

 

When pipes are taken from the storage area, the remaining pipes shall be secured 

against slipping. When the storage area is emptied, the Contractor shall clean the site and all 

access roads and restore them to their original condition. 

 

Pipes shall be protected against rolling. 

 

Pipes may be nested with at least two nominal diameter differences for transportation 

at the factory site or construction site, however, they shall not be nested for storage. 

 

4.2. Joining of Pipes 

 

The welding process shall be carried out by an experienced and qualified welder. 

 

Personnel performing butt welding shall hold a welder qualification certificate 

according to TS EN 13067 Standard Table 1, Group 3.4 for diameters 315 mm and smaller, 

and Group 3.5 for diameters larger than 315 mm, and shall have at least three years of 

experience. 

 

Personnel performing electric-fusion welding shall hold a welder qualification 

certificate according to TS EN 13067 Standard Table 1, Group 3.6 for diameters 315 mm 

and smaller, and Group 3.7 for diameters larger than 315 mm, and shall have at least three 

Soil  
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years of experience. 

 

Quality control personnel performing welding inspections shall hold the certificates 

of Group 3.4, 3.5, 3.6, and 3.7 according to TS EN 13067 Standard Table 1. Welding 

personnel shall not perform Welding Quality Control. 

 

The manufacturer shall prepare a Welding Procedure Specification according to ISO 

21307/DVS 2207-1 Standard for butt welding and DVS 2207-1 Standard for electric-fusion 

welding. The Contractor shall perform the welding and inspection in accordance with this 

procedure. 

 

The Welding Procedure Specification shall include at minimum: the criteria 

necessary for compliance of the welding machine with the relevant standard and technical 

specification, the intermediate verification plans and quality records of the welding machine, 

the principles for handling pipes and preparing them for welding, the qualification criteria 

and control of the welder, the procedures for preparing and cleaning the welding surfaces, 

the measurement method and criteria of surface quality, the calibration plan of the equipment 

used in welding, the procedure of performing the welding operation, the inspection and test 

plans of welding, the forms for recording the welding process, and the welding quality 

control plans. 

 

The Welding Procedure Specification shall contain visual photographs or drawings 

to facilitate understanding and implementation. 

 

To demonstrate that the welding operations in the project meet the requirements, the 

Contractor shall submit the following to the construction audit officer before commencing 

production: 

1. The Welding Procedure Specification, 

2. Documents proving that the welding machines comply with the requirements of the 

specification, 

3. Documents proving that the welding machines have sufficient capacity to join pipes 

of the nominal diameters used in the project, 

4. Calibration certificates of temperature, force (kN), and time for the welding 

machines, 

5. Welder qualification certificates issued in accordance with TS EN 13067 Standard 

by organizations accredited according to TS EN ISO/IEC 17024 Standard, and 

documents verifying the welder’s experience obtained from previous workplaces, 

6. For quality control personnel performing welding inspections, non-destructive and 

ultrasonic inspection qualification certificates according to TS EN 13100-1 and TS 

EN 13100-3 Standards, issued by organizations accredited according to TS EN 

ISO/IEC 17024 Standard. Incomplete or inadequate documents shall be rejected. 

 

The Contractor shall provide calibrated thermometers for non-contact measurement 

of welding surface temperature and other auxiliary equipment during the welding process. 
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The butt welding machine shall have the following features: 

1. Certificate of conformity and calibration certificate according to TS ISO 12176-1 or 

DVS 2208 Standards. 

2. CNC controlled, with CNC control system capable of automatic calculation, 

adjustment, and control of welding parameters. 

3. Force (kN), temperature, and time parameters shall be non-modifiable. For different 

pipes/fittings, only the welding machine manufacturer may add parameters 

corresponding to new barcodes. 

4. The welding process shall be viewable graphically in real time on the screen based 

on force (kN), temperature, and time values, and the system shall have the necessary 

features for remote monitoring. 

5. The control unit shall provide a warning when the measured values deviate from the 

adjustable initial values. 

6. The unit systems used during welding shall comply with the unit systems specified 

in ISO 21307 Standard, and no additional tables shall be used for unit conversion. 

7. Cooling time shall be automatically adjustable according to ambient temperature. 

8. The jaws of the welding machine shall not release the pipe/fitting before the pressure-

free cooling time is completed. 

 

The electric-fusion welding machine shall have the following features: 

1. The control device shall continuously monitor and control the power supplied during 

the electric-fusion process, record power interruptions, voltage fluctuations, short 

circuits, breaks, and all process steps at the coil terminals. 

2. The control device shall be able to read all parameters necessary for a welding 

process compliant with ISO 13950 Standard from the fitting’s barcode. 

3. The heater shall read the resistance of the heating wires and automatically calculate 

and set the fusion parameters. 

4. Time, voltage, and fusion duration shall be non-modifiable. For different 

pipes/fittings, only the welding machine manufacturer may add parameters 

corresponding to new barcodes. 

 

The butt welding and electric-fusion welding machines shall also have the following 

features: 

1. Internal memory capacity sufficient to store at least 500 welding records.  

2. USB output for data transfer, with data transferable in PDF format. 

3. Power supply with sufficient capacity to meet the power demand of the pipe/fitting 

welding machine. 

4. Welding machine control device menu shall be in Turkish. 

5. Atmospheric conditions (temperature and humidity) of the welding site shall be 

continuously measured and recorded by the machine. Welding shall not start if 

ambient temperature is below the value defined in the procedure. 

6. Welder’s identification data shall be automatically enterable via the screen in 

accordance with ISO 12176-3 Standard. 

7. Welding number, pipe properties, welding location coordinates, etc. shall be 

enterable, and such data shall be stored and archived according to ISO 12176-4 
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Standard. 

8. Welding parameters shall be automatically transferred to the unit via barcode reader, 

and if the barcode reader fails to read, the barcode numbers may be entered manually. 

 

The welding machine shall be fundamentally equipped to meet the properties of the 

pipes to be welded, and no later modifications shall be made on the welding machine. 

 

During butt welding or electric-fusion welding operations, the Contractor shall 

provide auxiliary equipment including calibrated infrared thermometer for measuring 

welding surface temperature, square for measuring surface perpendicularity, gauge for 

checking concentricity, feeler gauge set, caliper with radius for measuring thickness, caliper 

for measuring ovality, planning tool, cleaning materials, marking pen, measuring tape, etc. 

 

For electric-fusion welding, in addition, there shall be alignment, fixing, and 

clamping devices suitable for the capacity of the pipes/fittings to be welded.  

 

These devices shall be provided separately for each welding operation. If the number 

of welding teams is more than one, the number of these devices shall be at least equal to the 

number of teams. 

 

For cleaning the welding surfaces, 99% pure isopropyl alcohol and lint-free cleaning 

cloths shall be used. Marking pens shall not contain oil or additives that may cause surface 

contamination. 

 

If meteorological conditions are not suitable, welding shall be performed inside a 

portable cabin. 

 

After a maximum of 500 meters of pipes have been joined at the trench edge, the 

pipes shall be lowered into the trench. 

In the case of pipes cut on site according to project needs, the registration numbers 

shall be rewritten in indelible white ink by adding sequential letters to the original pipe 

registration number. 

 

If the welding process is interrupted, the open pipe ends shall be capped. 

 

4.2.1. Joining of Pipes by Butt Welding 

 

Before starting the welding operation, the welder shall join four pipe sections, each 

60 cm in length, from the pipes to be welded, by making two welds using the welding 

machine to be employed in the project, in accordance with the ISO 21307 Butt Welding 

Procedure and Quality Control Plan prepared by the manufacturer according to the welding 

subgroup defined in TS EN 13067 Standard Table 1 and under the supervision of the 

Administration. The prepared sample welds shall be sent to an accredited laboratory or to 

DSİ Laboratories for preliminary qualification control. 
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On the welds made, visual inspection shall be carried out according to TS EN 13100-

1 Standard, bending test according to TS EN 12814 Standard, tensile test according to TS 

EN 12814-2 Standard, peel test according to TS EN 12814-4 Standard, and NDT inspection 

according to TS EN 13100-3 Standard. The test results shall be prepared with the serial 

number of the welding machine included. The welder and welding operation that 

successfully pass all of the above tests shall be accepted as qualified, and the welding 

operation shall then commence. 

 

If requested by the Contractor, preliminary qualification may be obtained from the 

Administration for more than one welder and quality control personnel. 

 

After the above qualification is established, the welder shall apply to the 

Administration with the test result reports and certificates and request a Welding Permit 

Certificate for DSİ Works. With this permit certificate, the welder shall be allowed to 

perform welding for a period of 3 years in other works and construction sites, provided that 

the same type of welding machine is used, without being subjected to a new qualification 

process. 

 

The welding area shall be protected against adverse weather conditions (dust, 

humidity, wind, and temperatures below 5 °C). Direct exposure of the pipe wall to sunlight 

shall be prevented to avoid uneven heating of the pipe wall in the welding area. 

 

The dew point of the pipe to be welded shall be checked, the temperature of the pipe 

and ambient temperature shall be measured, and conditioning shall be applied if necessary. 

 

Before being clamped into the welding machine, the pipes to be welded shall be 

axially aligned, and sufficient number of “V” saddle rollers of suitable size for the pipe 

diameter shall be used to ensure free movement of the pipe. During forward and backward 

movements, the pipe shall not contact the ground and shall move entirely on the “V” saddles. 

 

The surface of the pipe to be welded shall be cleaned from dirt and moisture; before 

welding, the welding surfaces shall be cleaned using PE cleaner and lint-free paper. The 

surface of the pipe to be butt welded shall be planed evenly with a cutting blade having a 

maximum cutting depth of 0,2 mm; after planning, the surface shall be cleaned with pure 

alcohol to ensure no dust or chip residues remain. It shall be checked whether the planning 

blade has properly planed the surface, and the blade shall be replaced if necessary. 

 

The parallelism of the welding surfaces shall be checked according to TS EN ISO 

13920 Standard, shall not exceed the permissible value depending on the pipe diameter, and 

the gap between the two pipes shall be checked with a feeler gauge after the two surfaces are 

brought together before welding. 

 

The butt welding process shall be monitored from the welding machine panel with a 
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pressure-time graph. The pressure-time graph shall be similar to the welding process graph 

shown in Figure 4. 

 

Figure 4: Welding process graph 

 

 
 

The main variables specified in ISO 21307 Standard, pressure (P) and time (T), shall 

be taken from the Welding Procedure Specification provided by the manufacturer and used. 

At time T1, as a result of moving the pipe ends towards the heater, a toe shall form at both 

pipe ends under welding pressure, heating shall continue at pressure P2 and time T2, the 

heater shall be withdrawn at time T3, at time T4 the pressure shall be raised to welding 

pressure (P3) and the two pipe ends shall be joined, at time T5 the welding pressure shall be 

maintained so that the welding toe takes its final shape and cools, at time T6 the pressure 

shall be released to zero and maintained, and at the end of T6 the welding machine shall be 

removed. The jaws of the welding machine shall not release the pipe/fitting before the 

completion of T6. 

 

Each welding operation shall be assigned a traceability number according to ISO 

12176-4 Standard. The welder’s identification shall be entered into the welding machine, the 

type and model of the welding machine, the date and time of welding, the roughness of the 

welding surface, and the ambient temperature shall be read by the machine, the DN and SDR 

of the welded pipes shall be read from the barcode, and these data together with the 

traceability number shall be automatically recorded in the memory of the machine. 

 

After completion of the welding process, the information stored in the memory of the 

machine shall be used to print out the Welding Quality Control Form in Annex 2 from the 

machine. This form shall be signed by the welder, the welding quality control personnel, and 

the construction audit officer. 

 

The welding toe structure formed after all butt weld joints shall be as defined in 

ASTM 2620-06 or DVS 2207 standard. Its conformity to the figures in the visual inspection 
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section of the Welding Quality Control Form shall be checked and recorded on the form. 

 

The toe structure shall be regular on both sides, with a round dimension and shape. 

The toe width shall be between 2 and 2,5 times the toe height. 

 

The welding quality control personnel shall check the conformity of all welds 

according to the Welding Procedure Specification and the Welding Quality Control Form. 

On pipes of diameters specified in the special technical specification, all weld points shall 

also be inspected by one of the non-destructive testing methods according to TS EN 13100 

standard series by the Contractor, and the results shall be submitted to the Administration as 

an annex to the payment order document. 

 

In case a welding defect is detected, the welding process shall be stopped 

immediately, and to determine the cause of the defect, a committee consisting of the 

construction audit officer, the pipe manufacturer, and the welding quality control officer of 

the Contractor shall review the welder’s qualification, the safety of the welding machine, the 

quality of the pipe raw material, and the welding procedure. The detected nonconformity 

shall be immediately corrected by the Contractor, and welding shall continue only after the 

new welding inspection results are found to be acceptable. 

 

For welding inspection, the Administration may employ a third-party observer 

according to TS EN ISO/IEC 17020. 

 

4.2.2. Joining of Pipes by Electric-Fusion Welding 

 

For electric-fusion welding, meteorological conditions shall be within the values 

specified in the Welding Procedure Specification. If necessary to meet the meteorological 

conditions, the welding site shall be protected with a tent. 

 

Before starting the welding process, the welding quality control personnel shall 

record, in the form prepared as an annex to the Welding Procedure Specification, that the 

required meteorological values are appropriate, that dewatering has been performed, etc., 

and shall check the welding equipment.  The welding process shall not commence without 

the approval of the welding quality control personnel. 

 

The welding process shall be carried out according to the Welding Procedure 

Specification. 

 

In sequence: dimensional control, cutting of pipe ends shall be performed at (90 ± 

2)˚ accuracy, marked properly so as not to cause melt loss, cut smoothly using a dry-type 

saw without using an oiled chain saw, burrs remaining on the surface after cutting shall be 

cleaned, and the cutting angle shall be checked with a square to ensure it is within tolerances; 

if out of tolerance, the cutting operation shall be repeated instead of corrected with the saw. 

After cutting, alignment and fixing shall be performed, and after straightness control, 
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marking shall be carried out. 

 

After marking, rough cleaning, scraping, peeling, and cleaning shall be performed in 

order. Scraping shall be done smoothly and evenly with a scraper of at least 0,2 mm, and it 

shall be regularly checked that the scraper’s scraping depth is a maximum of 0,2 mm. Care 

shall be taken that the scraper blade does not leave burrs on the pipe surface, and after 

scraping, the fusion surfaces of both the pipe/fitting shall be cleaned of oil and dirt and dried. 

After these processes, dimensional control shall be repeated, and the pipes/fittings shall be 

made ready for the welding process. Linearity control shall be performed, welding 

parameters shall be read from the barcode, and power cable connections shall be made. After 

this process, the electric-fusion welding process shall begin with the approval of the quality 

control personnel. 

 

The electric-fusion voltage, current, and duration shall be in the values given in the 

Welding Procedure Specification, and after the cooling time is completed, the fixing parts 

shall be removed. 

 

The welding quality control personnel shall visually inspect the welding site and 

record the execution status of the welding according to the Welding Procedure Specification 

in the Welding Quality Control Form in Annex 3. The form shall be signed by the welder, 

the welding quality control personnel, and the construction audit officer. 

 

During assembly and electric-fusion operation, necessary measures shall be taken to 

prevent water ingress to the welding surface. 

 

Saddle welding shall also be performed according to the Welding Procedure 

Specification. The saddle shall be subjected to the peel test to determine adhesion strength 

according to TS ISO 13956 Standard. 

 

4.3. Installation of Pipes 

 

4.3.1. Trench Excavation 

 

The Contractor shall excavate the trench suitable for the soil material and take the 

necessary supporting measures. In unsupported trench excavations, the trench walls shall be 

sloped at a safe angle and local occupational safety regulations shall be observed. 

 

Excavation works shall be carried out as described in the DSİ Excavation Works 

Technical Specification. 
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Figure 5: Trench excavation sections (3 different types) 

 
The minimum trench width (B) shall be according to Table 5. 

 

Table 5: Minimum Trench Width 

Pipe nominal 

diameter (mm) 
Minimum trench width (mm) 

Parallel Pipe Spacing 

(mm) 

110 – 600 Outside Diameter of Pipe + 300 150 

601 – 1.600 Outside Diameter of Pipe + 600 300 

 

If the trench depth is greater than 150 cm, the minimum trench width shall be 80 cm. 

 

Water inside the trench shall be drained to a level below the trench bottom elevation. 

 

The section of trench excavated along the pipeline route shall be at most 2.000 m 

ahead of the section where pipe installation is carried out. 

 

Pipes shall be placed into the trench after the trench bottom is completely leveled, 

haunching material is laid and compacted. 

 

4.3.2. Trench Backfilling 

 

In soils not requiring foundation improvement, not rocky, and capable of forming a 

smooth and ripple-free surface in the pipe trench, a 15 cm bedding layer shall be prepared. 

 

If the trench foundation is unstable, loose, decayed, etc., and a smooth surface cannot 

be formed, foundation improvement shall be performed. A trench foundation of not less than 

20 cm thickness shall be formed by placing rock or rock fines under the bedding layer. 

 

Backfill material shall be placed properly without voids (Figure 6). 

 

 

 

  

 
Angle of repose 
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Figure 6: Bedding support

 
 Correct Bedding Support    Incorrect Bedding Support 

 

The haunching fill material shall be tamped with a wooden rod (such as a shovel 

handle) to eliminate any voids (Figure 7). 

 

Figure 7: Haunch rodding 

 
Proper Bedding                     Improper Bedding 

 
 

The bedding, haunching, and initial backfill material shall be sand-gravel or crushed 

stone containing silty sand or clayey sand. The material sizes shall not exceed the grain sizes 

given in Table 6. The material at the maximum grain size shall not exceed 5% of the fill 

volume. 

 

Table 6: Grain sizes of bedding, haunching, and initial backfill material 

Pipe nominal 

diameter (mm) 

Grain size 

(mm) 

(sand-gravel) 

Grain size 

(mm) 

(crushed stone) 

∅ ≤ 110 ≤ 10 ≤ 5 

110 < ∅ ≤ 200 ≤ 25 ≤ 10 

∅ > 200 ≤ 38 ≤ 16 

 

Backfill material shall be placed in 15 cm layers and compacted with a mechanical 

compactor to 85% of standard Proctor density. In street and road crossings, compaction shall 

be 95% of standard Proctor density. 

 

 

 

 

 

Butt Weld Butt Weld 
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Figure 8: Trench Typical Section 

 
 

H1: Trench depth (mm), H2: Distance between pipe crown and natural ground (cm) 

Pipe inside diameter (cm), 2α: Bedding angle (degrees), y: Bedding height (cm), B: Trench 

width (mm) 

 

The initial backfill surrounding the lower part of the pipe and extending at least 15 

cm above the pipe shall be constructed as compacted backfill. 

 

The final backfill need not be of the same quality as the initial backfill. However, in 

this backfill, excavated material free from large rocks, organic materials and rubble, frozen 

materials, construction debris, wood pieces, roots, and other materials larger than 10 cm shall 

be used in order to reduce the upper loads imposed on the pipe and to prevent possible 

damage to the pipe. 

 

The use of excavated material in the final backfill shall be subject to the approval of 

the Administration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(EXCEPT AT ROAD CROSSINGS AND AREAS  

SUBJECT TO TRAFFIC LOADS) 

Haunching Layer (Compacted Backfill) 

Bedding Layer (Compacted Backfill) 

TRENCH FOUNDATION (COMPACTED BACKFILL) 

(IF THE SOIL IS LOOSE OR WEAK: Crushed stone, 

rock, or rock fines) 

Compacted Initial Backfill 

FINAL BACKFILL LAYER 

(UNCOMPACTED) 
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Figure 9: Trench typical section in case of two pipes in the same trench 

 
 

Table 7: Minimum Trench Width 

 

Pipe Nominal 

Diameter (mm) 

Minimum Trench Width 

(mm) 

Parallel Pipe Spacing 

(mm) 

110 – 600 D1 + D2 + C + 300 150 

601 – 1.600 D1 + D2 + C + 600 300 

 

Figure 10: Trench typical section in case of intersecting pipelines 

 

 
 

Burying Depth: (f ≥ 450 mm) up to 4 m                               f ≥ (D1 + D2) / 6 

       for more than 4 m                               f ≥ (D1 + D2) /  

 

FINAL BACKFILL LAYER 

(UNCOMPACTED) 

(EXCEPT AT ROAD CROSSINGS AND AREAS  

SUBJECT TO TRAFFIC LOADS) 

Compacted Initial Backfill 

Haunching Layer (Compacted Backfill) 

Bedding Layer (Compacted Backfill) 

TRENCH FOUNDATION (COMPACTED BACKFILL) 

(IF THE SOIL IS UNSTABLE OR WEAK; CRUSHED 

STONE, ROCK, OR ROCK FINES) 

FINAL BACKFILL LAYER 

(UNCOMPACTED) 

(EXCEPT AT ROAD CROSSINGS AND AREAS  

SUBJECT TO TRAFFIC LOADS) 

Compacted Initial Backfill 

(IF THE SOIL IS UNSTABLE OR WEAK; CRUSHED 

STONE, ROCK, OR ROCK FINES) 

Haunching Layer (Compacted Backfill) 

Bedding Layer (Compacted Backfill) 

TRENCH FOUNDATION (COMPACTED BACKFILL) 

Concrete Slab; C 20 

(Thickness: 15 cm, Width (mm): B+300) 
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4.3. 3. Field Control of Trench Excavation, Backfilling, and Pipe Installation 

 

In the work of PE100 pipe installation according to the project typical cross section, 

for the processes of trench excavation, preparation and compaction of the bedding backfill, 

lowering of the pipe into the trench after jointing, preparation and compaction of the initial 

backfill, and complete filling of the trench with backfill material, the report in Annex 4 shall 

be prepared and attached to the payment order document. This report shall be prepared for 

every 500 m of construction. 

 

5. LEAKAGE TEST OF PIPELINE 

 

The leakage test shall be performed at regular intervals during installation between 

two line shut-off valves, not exceeding 2.000 meters. There shall be no pipes of different 

pressure classes in the section to be tested. 

 

Before starting the test, while keeping the welded joints of the section to be tested 

exposed, the pipe shall be stabilized by backfilling as specified in clause 4.3 of the 

specification to prevent axial movements. 

 

The tightness of the pipe shall be ensured by attaching blind caps to the open ends, 

and the pipe shall be supported over the blind caps to prevent movement on the horizontal 

axis. The valves of the diversion structures on the line shall be in the closed position; if the 

valve installation has not been completed, the ends shall be closed with blind caps. 

 

The pipeline shall be secured in place and correctly anchored with a thrust block or 

other anchors. 

 

At the test location, soil and water temperature shall be above +4 °C. 

 

Before water is supplied into the line, it shall be checked that the air valves are 

open and the discharge and intake valves are closed. 

 

The pipeline prepared for the test shall be filled with water at a flow rate not 

exceeding 1/10 of the line flow rate. During the filling of the pipeline with water, it shall be 

checked whether all air in the line can escape through the air valves; if any non-functioning 

air valve is detected, water supply to the line shall be stopped, the malfunctioning air valves 

shall be made operational, and then water filling of the line shall resume. 

 

Two calibrated glycerin-filled manometers with 0,10 bar sensitivity shall be installed 

at the location (lowest elevation point) where the highest pressure value in the test section 

of the pipeline can be read. When both ends of the pipe are closed with blind caps, a 

discharge ball valve shall be installed on the blind caps at the upper end of the pipe to release 

the air trapped inside the pipe. 
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Time(min) 

10 minutes 

30 minutes 60 minutes 30 minutes 

Pressure 

 

Pressurization shall be achieved with a pump at the required pressure value. In order 

to measure the flowrate during pressure reduction/increase, flow meters with 2% 

measurement accuracy shall be installed on the delivery and discharge lines. 

 

The leakage test pressure shall be applied as P = 1,5 × PN in accordance with TS 

EN 805 Standard. 

 

The leakage test shall consist of three stages as shown in Figure 11: preliminary test 

during period T1, pressure reduction during period T2, and main test during period T3. 

 

Figure 11: Leakage Test Curve 

 

 

 

 

 

 

 

 
 

 

   

 

 

After the pipe is filled with water and the isolation valves of the air valves are 

closed, the line shall be pressurized to the test pressure within 10 minutes (T0). The test 

pressure shall be maintained by continuing the pressurization process at short intervals for 

30 minutes (T5). During this period, it shall be checked that no leakage occurs. 

 

Afterwards, without any re-pressurization, the pressure drop shall be monitored for 

1 hour and the amount of pressure drop shall be determined. If the pressure drop exceeds 

30% of the test pressure, the test shall be terminated. The fault causing the excessive 

pressure drop shall be rectified. Once the cause of the fault is found, the line shall be 

depressurized and the test shall be restarted after at least 60 minutes. 

 

If the pressure drop is less than 30%, the test shall proceed to the second stage of 

the test, namely the pressure reduction stage. 

 

In the pressure reduction stage (T2), a sudden pressure drop of 10–15% of the 

leakage test pressure value shall be applied through the discharge valve. The discharged 

water shall be measured accurately with a flow meter. 

 

The allowable water volume (ΔVmax) shall be calculated using the following 

equation: 



30 / 43 

  
 

ΔVmax  : allowable water loss (liters), 

V : volume of the pipeline section under test (liters) 

Δp : allowable pressure loss (kPa) 

Ew : bulk modulus of water (kPa) 

D : pipe inside diameter (m) 

e  : pipe wall thickness (m), 

ER : modulus of elasticity of the pipe wall in the circumferential direction as reported 

by the manufacturer (kPa), 
 

1,2 : tolerance factor for effects such as air content during pressure test 

 

If the discharged water volume (ΔV) is greater than ΔVmax, the test shall be stopped, the 

pipeline shall be depressurized, air shall be discharged again, and the test shall be repeated. 

 

If ΔV is equal to or less than ΔVmax, the test shall proceed to the main test stage. 

 

Due to the sudden pressure drop, contraction occurs in the pipes. As a result of this 

contraction, a slight increase in pressure is observed. In the main test stage, after this 

increase, the pressure shall be monitored and recorded for 30 minutes. If the pressure does 

not decrease and shows a tendency to increase during these 30 minutes, the test shall be 

deemed successful. 

 

If there is any doubt about the test, the main test stage shall be extended to 90 minutes. 

In this case, for the test to be considered successful, the maximum permissible pressure drop 

is 25 kPa. 

 

If the pressure drop exceeds 25 kPa, all mechanical joints shall first be checked. If 

no leakage is detected, welded joints shall be inspected and necessary repairs carried out. 

 

For this test to be considered acceptable, there shall be no water leakage in the pipes, 

fittings, armatures, or any type of joints. 

 

If any water leaks (dripping, seepage, etc.) are detected during the test, the test shall 

be paused, and the pipeline shall be gradually drained to ensure no water remains. The 

section of the pipeline to be tested shall be divided into shorter segments, and after all leaks 

are completely repaired, the test shall be repeated. 

 

At the end of the test, the “Leakage Test Report” in Annex 5 shall be filled and 

attached to the payment document. 

 

After the pressure zones of the pipelines have each successfully passed the above-

max 
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defined pressure test separately, the blind caps, measuring systems, and other temporary 

blanking connections and supports installed for the test shall be removed, and the 

connections of the water control elements shall be made according to the project. The entire 

pipeline shall then be filled very slowly at a flow rate less than 1/10 of the operating flow 

rate, and the air shall be discharged from the system. 

 

After this process, the entire pipeline shall be pressurized to operating pressure for at 

least two hours, and any component introduced into the system and the control elements 

shall be visually inspected for leakage. 

 

The leakage test shall not be performed with air. 

 

The Contractor shall be directly responsible for all damages that may occur during 

the test process and for all repair works on the section that fails the test. 

 

6. REFERENCED STANDARDS AND/OR DOCUMENTS  

 

In this technical specification, references are made to other standards and/or 

documents. These references are indicated at the appropriate places in the text and listed 

below. For dated references, only the edition cited applies. For undated documents, the latest 

edition of the referenced document (including all amendments) shall apply. 

 

Standard no. Turkish Name Original Name 

DVS 2207-1 Termoplastiklerin kaynağı –  

Polietilen boru ve parçaları 

Welding of thermoplastics - Heated 

element welding of pipes, piping parts 

and panels made out of polyethylene 

DVS 2208-1 Termoplastiklerin kaynağı - Borular, 

borulama parçaları ve amd panellerinin 

ısıtmalı alet kaynağı için makine ve 

cihazlar 

Machines and devices for the heated 

tool welding of pipes, piping parts 

amd panels 

ISO 3451 Plastikler – Kül tayini Plastics - Determination of ash 

ISO 12176-3 Plastik boru ve ek parçaları - Füzyon 

birleştirme polietilen sistemleri için 

donatım - Bölüm 3: Operatör rozeti 

Plastics pipes and fittings --

Equipment for fusion jointing 

polyethylene systems -- Part 3: 

Operator's badge 

ISO 12176-4 Plastik boru ve ek parçaları - Füzyon 

bağlantı polietilen sistemleri için 

donatım - Bölüm 4: İzlenebilirlik 

kodlaması 

Plastics pipes and fittings --

Equipment for fusion jointing 

polyethylene systems -- Part 4: 

Traceability coding 

ISO 13950 Plastik borular ve bağlantı parçaları -

Elektrofüzyon bağlantıları için 

otomatik tanıma sistemleri 

Plastics pipes and fittings --Automatic 

recognition systems for electrofusion 

joints 

ISO 16770 Plastikler çevresel stres çatlama (ESC) 

- Polietilen Tam çentik sünme testi  

Plastiyerler - Détermination de la 

fissuration sous contrainte dans un 
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Standard no. Turkish Name Original Name 

 (FNCT) çevre koruma (ESC) du 

polyethylene -Essai sur éprouvette 

entièrement entaillée (FNCT) 

ISO 21307 Plastik boru ve ek parçaları - Gaz ve 

su dağıtım sistemlerinin yapımında 

kullanılan polietilen (PE) boru ve ek 

parçaları için füzyon birleştirme 

yöntemleri 

Plastics pipes and fittings -- Butt 

fusion jointing procedures for 

polyethylene (PE) pipes and fittings 

used in the construction of gas and 

water distribution systems 

ISO 4427-1 (PE) boru sistemlerinin (şebeke ve 

servis boruları) genel kullanım 

amaçları ve arıtmadan önce ham su 

dahil genel özelliklerini belirtir. 

Ayrıca, başvurduğu test yöntemleri 

için test parametrelerini belirtir. 

Plastics piping systems --

Polyethylene (PE) pipes and fittings 

for water supply -- Part 1: General 

TS EN 12099 Plastik boru sistemleri-Polietilen 

boru malzemeleri ve elemanları-

Uçucu madde muhtevasının tayini 

Plastics piping systems-Polyethlene 

piping materials and components-

Determination of volatile content 

TS EN 12201‑1 Basınç altında içme ve kullanma 

suyu, kanalizasyon ve drenaj suyu 

için plâstik boru sistemleri -

Polietilen(PE) - Bölüm 1: Genel 

Plastics piping systems for water 

supply, and for drainage and 

sewerage under pressure -

Polyethylene (PE) - Part 1: General 

TS EN 12201‑2 Plastik boru sistemleri - Basınçlı 

içme ve kullanma suyu, drenaj ve 

pis su için - polietilen (PE) - Bölüm 

2: Borular 

Plastics piping systems for water 

supply, and for drainage and 

sewerage under pressure -

Polyethylene (PE) - Part 2: Pipes 

TS EN 12201‑3 Basınç altında içme ve kullanma 

suyu, kanalizasyon ve drenaj suyu 

için plastik boru sistemleri -

Polietilen(PE) - Bölüm 3:Ekleme 

parçaları 

Plastics piping systems for water 

supply, and for drainage and 

sewerage under pressure -

Polyethylene (PE) - Part 3: Fittings 

TS EN 12201‑5 Basınç altında içme ve kullanma 

suyu, kanalizasyon ve drenaj suyu 

için plâstik boru sistemleri -

Polietilen(PE) - Bölüm 5: Sistemin 

amacına uygunluğu 

Plastics piping systems for water 

supply, and for drainage and 

sewerage under pressure -

Polyethylene (PE) - Part 5: Fitness 

for purpose of the system 

TS EN 12814-1-2-3-4 Yarı mamul termoplastik 

malzemeler-Kaynaklı bağlantıların 

deneyleri - Bölüm 1: Eğme deneyi, 

Bölüm 2: Çekme deneyi, Bölüm 3: 

Çekme sünmesi deneyi, Bölüm 4: 

Sıyırma deneyi 

Testing of welded joints of 

thermoplastics semi- finished 

products- Part 1: Bend test, Part 2: 

Tensile test, Part 3: Tensile creep 

test, Part 4: Peel test 

TS EN 12873‑1 Malzemelerin içme ve kullanma 

suyuna etkisi - Göç nedeniyle etki 

-Bölüm 1: Organik veya camsı 

(porselen/camsı emaye) 

Influence of materials on water 

intended for human consumption -

Influence due to migration - Part 

1: Test method for factory- made 
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Standard no. Turkish Name Original Name 

 malzemelerden veya bunların bir 

araya getirilmesiyle yapılmış 

fabrika yapımı ürünler için deney 

yöntemi 

products made from or 

incorporating organic or glassy 

(porcelain/vitreous enamel) 

materials 

TS EN 13067 Plastik kaynağı yapan personel-

Kaynakçı nitelik testleri-

Kaynaklanmış termoplastik 

kademeler 

Plastics welding personnel -

Qualification testing of welders -

Thermoplastics welded 

assemblies 

TS EN 13100‑1 Yarı mamul termoplastik 

malzemeler-Kaynaklı 

bağlantıların 

tahribatsız deneyleri- Bölüm 1: 

Gözle muayene 

Non destructive testing of welded 

joints of thermoplastics semi-

finished products - Part 1: Visual 

examination 

TS EN 13100‑3 Termoplastik yarı mamullerin 

kaynaklı birleştirmelerinin 

tahribatsız muayenesi- Bölüm 3: 

Ultrasonik muayeneler 

Non destructive testing of welded 

joints in thermoplastics semi-

finished products - Part 3: 

Ultrasonic testing 

TS EN ISO 1133-1 Plâstikler - Erimiş 

termoplâstiklerin kütlesel akış 

hızının (mfr) ve hacimsel akış 

hızının (mvr) tayini -

Bölüm1:Standard yöntem 

Plastics - Determination of the 

melt mass-flow rate (MFR) and 

melt volume-flow rate (MVR) of 

thermoplastics - Part 1: Standard 

method 

TS EN ISO 11357-6 Plastikler- Diferansiyel taramalı 

kalorimetri (DSC) - Bölüm 6: 

Oksidasyon indüksiyon süresi 

(izotermal OIT) ve oksidasyon 

indüksiyon sıcaklığının (dinamik 

OIT) belirlenmesi 

Plastics - Differential scanning 

calorimetry (DSC) - Part 6: 

Determination of oxidation 

induction time (isothermal OIT) 

and oxidation induction 

temperature (dynamic OIT) 

TS EN ISO 1167-1 Termoplastik borular, ekleme 

parçaları ve takımlar - 

Akışkanların taşınmasında 

kullanılan - İç basınca direncin 

tayini - Bölüm 1: Genel yöntem 

Thermoplastics pipes, fittings and 

assemblies for the conveyance of 

fluids - Determination of the 

resistance to internal pressure - 

Part 1: General method 

TS EN ISO 1167-2 Termoplastik borular, ekleme 

parçaları ve takımlar - 

Akışkanların taşınmasında 

kullanılan - İç basınca direncin 

tayini - Boru deney parçalarının 

hazırlanması 

Thermoplastics pipes, fittings and 

assemblies for the conveyance of 

fluids - Determination of the 

resistance to internal pressure - 

Part 2: Preparation of pipe test 

pieces 

TS EN ISO 11833-1 Plastikler - Plastikleştirilmemiş 

Polivinil Klorürü Levhalar - 

Tipler, Boyutlar ve Özellikler - 

Bölüm 1 : 1 mm'den Daha Küçük 

Kalınlıkta Olmayan Levhalar 

Plastics. Unplasticized poly(vinyl 

chloride) sheets. Types, 

dimensions and characteristics. 

Sheets of thickness not less than 1 

mm 
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Standard no. Turkish Name Original Name 

TS EN ISO 12162 Termoplastik malzemeler - Basınç 

uygulanan durumlarda kullanılan 

boru ve ekleme parçaları için -

Sınıflandıma ve işaretleme -Toplam 

servis (tasarım) katsayısı 

Thermoplastics materials for pipes 

and fittings for pressure 

applications -Classification, 

designation and design coefficient 

TS EN ISO 13477 Termoplâstik borular- Akışkanların 

taşınmasında kullanılan- Hızlı 

çatlak ilerlemesine mukavemetin 

tayini (rpc) - Küçük ölçekli kararlı 

hal deneyi (S4 deneyi) 

Thermoplastics pipes for the 

conveyance of fluids - 

Determination of resistance to 

rapid crack propagation (RCP) - 

Small-scale steady-state test (S4 

test) 
TS EN ISO 13479 Poliolefin borular - Sıvıların 

taşınmasında kullanılan - Çatlak 

ilerlemesine karşı koyan 

mukavemetin tayini - Çentikli 

borular üzerinde yavaş çatlak 

ilerlemesi deneyi (çentik deneyi) 

Polyolefin pipes for the 

conveyance of fluids - 

Determination of resistance to 

crack propagation - Test method 

for slow crack growth on notched 

pipes (notch test) 

TS EN ISO 14001 Çevre yönetim sistemleri - Şartlar 

ve kullanım kılavuzu 

Environmental Management 

Systems – Requirements With 

Guidance For Use 

TS EN ISO 2505 Termoplastik borular -

Uzunluğundaki değişim - Deney 

metodu ve parametreler 

Thermoplastics pipes - 

Longitudinal reversion - Test 

method and parameters 

TS EN ISO 3126 Plastik boru sistemleri - Plastik 

elemanlar - Boyutların tayini 

Plastics piping systems - Plastics 

components - Determination of 

dimensions 

TS EN ISO 6259-3 Termoplastik borular – Çekme 

özelliklerinin tayini – Bölüm 3: 

Poliefin borular 

Thermoplastics pipes -

Determination of tensile 

properties -Part 3: Polyolefin 

pipes TS EN ISO 9001 Kalite yönetim sistemleri - Şartlar Quality Management Systems -

Requirements 

TS EN ISO 9080 Plastik boru ve kanal sistemleri 

termoplastik boru malzemelerinin 

uzun süreli hidrostatik 

mukavemetinin extrapolasyon 

yöntemiyle tayini 

Plastics piping and ducting 

systems -Determination of the 

long-term hydrostatic strength of 

thermoplastics materials in pipe 

form by extrapolation 

TS EN ISO/EIC 17020 Çeşitli tipteki muayene kuruluşların 

çalıştırılmaları için genel kriterler 

Conformity assessment -

Requirements for the operation of 

various types of bodies 

performing inspection 

TS EN ISO/IEC 17024 Uygunluk değerlendirmesi - 

Personel belgelendirmesi yapan 

kuruluşlar için genel şartlar 

Conformity assessment – General 

requirements for bodies operating 

certification of persons 
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Standard no. Turkish Name Original Name 

TS EN ISO/IEC 17025 Deney ve kalibrasyon 

laboratuvarlarının yetkinliği için 

genel gereklilikler 

General requirements for the 

competence of testing and 

calibration laboratories 

TS ISO 12176-1 Plastik boru ve ekleme parçaları-

Ergitme bağlantılı polietilen 

sistemleri için donanım- Bölüm 1: 

Alın kaynağı 

Plastics piping and fittings-

Equipment for fusion jointing 

polyethylene systems- Part 1: Butt 

fusion 

TS ISO 12176-4 Plâstik boru ve ekleme parçaları -

Eritme bağlantılı polietilen sistemleri 

için donanım-Bölüm 4: Uygunluk 

kodlaması 

Plastics pipes and fittings -

Equipment for fusion jointing 

polyethylene systems - Part 4: 

Traceability coding 

TS ISO 13953 Borular ve ekleme parçaları -

Polietilen (pe) - Alın kaynaklı bir 

bağlantıdan alınan deney 

parçalarının çekme mukavemetinin 

ve hasar tipinin belirlenmesi 

Polyethylene(PE) pipes and 

fittings -Determination of the 

tensile strength and failure mode 

of test pieces from a butt-fused 

joint 

TS ISO 18553 Poliolefin borular, boru bağlantı 

parçaları ve bileşiklerde pigment 

veya karbon siyahı dağılımı 

derecesinin değerlendirilmesi için 

deney yöntemi 

Method for the assessment of the 

degree of pigment or carbon black 

dispersion in polyolefin pipes, 

fittings and compounds 

TS ISO 45001 İş sağlığı ve güvenliği sistemleri -

Şartlar ve kullanım kılavuzu 

Occupational health and safety 

management systems - 

Requirements with guidance for 

use TS ISO 6964 Poliolefin borular ve bağlantı 

elemanları - Kalsinasyon ve piroliz 

ile karbon siyahı tayini - Deney 

metodu ve ana özellikler 

Polyolefin pipes and fittings --

Determination of carbon black 

content by calcination and 

pyrolysis -- Test method and basic 

specification 

TSE CEN/TS 12201-7 Plâstik boru sistemleri - İçme ve 

kullanma suyu için - Polietilen (pe) -

Bölüm 7: Uygunluk değerlendirme 

kılavuzu 

Plastics piping systems for water 

supply, and for drainage and 

sewerage under pressure -

Polyethylene (PE) - Part 7: 

Guidance for the assessment of 

conformity 

 
 



36 / 43 

ANNEX-1 

DIMENSIONAL INFORMATION 
 

Wall Thickness (mm) Outside 

diameter 

(mm) 

(<) 

Ovality 

(mm)  

( ≥ ) 
SDR→ 7,4 9 11 13,6 17 21 26 

PN→ 25 20 16 12,5 10 8 6 

DN↓ emin emax emin emax emin emax emin emax emin emax emin emax emin emax 

16 2,3 2,7 2,0 2,3 - - - - - - - - - - 16,3 1,2 

20 3,0 3,4 2,3 2,7 2,0 2,3 - - - - - - - - 20,3 1,2 

25 3,5 4,0 3,0 3,4 2,3 2,7 2,0 2,3 - - - - - - 25,3 1,2 

32 4,4 5,0 3,6 4,1 3,0 3,4 2,4 2,8 2,0 2,3 - - - - 32,3 1,3 

40 5,5 6,2 4,5 5,1 3,7 4,2 3,0 3,5 2,4 2,8 2,0 2,3 - - 40,4 1,4 

50 6,9 7,7 5,6 6,3 4,6 5,2 3,7 4,2 3,0 3,4 2,4 2,8 2,0 2,3 50,4 1,4 

63 8,6 9,6 7,1 8,0 5,8 6,5 4,7 5,3 3,8 4,3 3,0 3,4 2,5 2,9 63,4 1,5 

75 10,3 11,5 8,4 9,4 6,8 7,6 5,6 6,3 4,5 5,1 3,6 4,1 2,9 3,3 75,5 1,6 

90 12,3 13,7 10,1 11,3 8,2 9,2 6,7 7,5 5,4 6,1 4,3 4,9 3,5 4,0 90,6 1,8 

110 15,1 16,8 12,3 13,7 10,0 11,1 8,1 9,1 6,6 7,4 5,3 6,0 4,2 4,8 110,7 2,2 

125 17,1 1,0 14,0 15,6 11,4 12,7 9,2 10,3 7,4 8,3 6,0 6,7 4,8 5,4 125,8 2,5 

140 19,2 21,3 15,7 17,4 12,7 14,1 10,3 11,5 8,3 9,3 6,7 7,5 5,4 6,1 140,9 2,8 

160 21,9 24,2 17,9 19,8 14,6 16,2 11,8 13,1 9,5 10,6 7,7 8,6 6,2 7,0 161,0 3,2 

180 24,6 27,2 20,1 22,3 16,4 18,2 13,3 14,8 10,7 11,9 8,6 9,6 6,9 7,7 181,1 3,6 

200 27,4 30,3 22,4 24,8 18,2 20,2 14,7 16,3 11,9 13,2 9,6 10,7 7,7 8,6 201,2 4,0 

225 30,8 34,0 25,2 27,9 20,5 22,7 16,6 18,4 13,4 14,9 10,8 12,0 8,6 9,6 226,4 4,5 

250 34,2 37,8 27,9 30,8 22,7 25,1 18,4 20,4 14,8 16,4 11,9 13,2 9,6 10,7 251,5 5,0 

280 38,3 42,3 31,3 34,6 25,4 28,1 20,6 22,8 16,6 18,4 134 14,9 10,7 11,9 281,7 9,8 

315 43,1 47,6 35,2 38,9 28,6 31,6 23,2 25,7 18,7 20,7 15,0 16,6 12,1 13,5 316,9 11,1 

355 48,5 53,5 39,7 43,8 32,2 35,6 26,1 28,9 21,1 23,4 16,9 18,7 13,6 15,1 357,2 12,5 

400 54,7 60,3 44,7 49,3 36,3 40,1 29,4 32,5 23,7 26,2 19,1 21,2 15,3 17,0 402,4 14,0 

450 61,5 67,8 50,3 55,5 40,9 45,1 33,1 36,6 26,7 29,5 21,5 23,8 17,2 19,1 452,7 15,6 
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Wall Thickness (mm) Outside 

diameter  

(mm) 

(<) 
 
 

503.0 

Ovality 

(mm) 

 ( ≥ ) 
 
 

17.5 

SDR→ 7.4 9 11 13.6 17 21 26 

PN→ 25 20 16 12.5 10 8 6 

 DN ↓ emin emax emin emax emin emax emin emax emin emax emin emax emin emax 

500 - - 55,8 61,5 45,4 50,1 36,8 40,6 29,7 32,8 23,9 26,4 19,1 21,2  503,0 17,5 

560 - - 62,5 68,9 50,8 56,0 41,2 45,5 33,2 36,7 26,7 29,5 21,4 23,7 563,4 19,6 

630 - - 70,3 77,5 57,2 63,1 46,3 51,1 37,4 41,3 30,0 33,1 24,1 26,7 633,8 22,1 

710 - - 79,3 87,4 64,5 71,1 52,2 57,6 42,1 46,5 33,9 37,4 27,2 30,1 716,4 24,9 

800 - - 89,3 984 72,6 80,0 58,8 64,8 47,4 52,3 38,1 42,1 30,6 338 807,2 28,0 

900 - - - - 81,7 90,0 66,1 72,9 53,3 58,8 42,9 47,3 34,4 38,3 908,1 - 
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ANNEX-2 

WELDING QUALITY CONTROL FORM  

(For Butt Welding)  

1/2 

Project Name  :  

Contractor :  
Welding Machine  : 

Brand/Model: Type : Serial No: 

Capacity: Auxiliary Equipment: 

 

 

Where is the weld performed?           Exposed /         In Trench  

Heater surfaces checked  

The gap amount between welding surfaces (WS) is suitable   

  
 

Weld 

Number 
 
 

Date - 

Time 
 

 

Pipe 

dimensions 

DN x s  

(mm) 

 

P1 

 

P2 
 
 

 

P3 
 
 

 

T1 
 
 

 

T2 
 
 

 

T3 
 
 

 

T4 
 
 

 

T5 
 
 

 

T6 
 
 

 

°C 
 
 

 

WC 
 
 

 

PM 
 
 

 
  

               
               
               
               
               
               
               
               
               
               
               
               
               

 
    

 Welder Quality Control Personnel Construction Audit Engineer 

Name:    

Doc No:    

Document 
 Issued by  

 
 

  

 

Registry: Pipe/fitting registry number, 

P1: Approach pressure (bar), P2: Heating pressure (bar), P3: Joining pressure (bar) 

T1: Approach time (seconds), T2: Heating time (seconds), T3: Heater withdrawal time (seconds), 

T4: Welding time (seconds), T5: Cooling time under pressure (seconds), T6: Cooling time without 

pressure (seconds), °C: Ambient Temperature 

WC (Weather Conditions) = 1: Sunny, 2: Dry, 3: Rainy or Snowy, 4: Windy. If more than one 

condition applies, two digits shall be written together. (Example: Rainy and Windy condition shall 

be written as 34) 

PM (Preventive Measures Taken) = 1: No Preventive Measure, 2: Only Sun Protection Umbrella, 3: 

Sun and Rain Protection Tent, 4: Protection Against Sun, Rain and Cold with Heating 

DN ≤ 355 WS≤ 0,50 mm 

400 < DN ≤ 630 WS ≤ 1,00 mm 

630 < DN ≤ 800 WS ≤ 1,30 mm 

800 < DN ≤ 1.000 WS ≤ 1,50 mm 

< 1.000 DN WS ≤ 2,00 mm 
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WELDING QUALITY CONTROL FORM  

(For Butt Welding)  

2/2 
Weld Shape Codes: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 

Weld 

Number 

 
 
 

Weld 

Shape 

Code 

 
 

Toe Height (H)  

(mm) 

Toe Width (mm) Notch Height  

(mm) 

Visual Inspection Welding Status 

Required Measured 

 

Required 

 

Measured 

 

Required 

 

Measured 

 

Compliant 

 

Not 

Compliant 

 

Compli
ant 

 

Not 

Compliant 
 

          

            

            

            

            

            

            

 
ANNEX-3 

Pipe Outside 
Diameter, Ø (mm) 

Hmin 

(mm) 

Ø < 60,3 0,80 

60,3 ≤ Ø ≤ 89 1,60 

89 < Ø ≤ 219 4,75 

219 < Ø ≤ 323 6,35 

323 < Ø ≤ 610 9,52 

610 < Ø ≤ 914 11,10 

914 < Ø ≤ 1.651 14,30 

    

 Welder Quality Control Personnel Construction Audit Engineer 

Name:    

Doc No:    

Document 

Issued by: 

 
 

 
 

 
 

  

 

Correct weld 

 

 

Excessive pressure and narrow toe 

width 

 

 

Crack on weld surface – Low 

temperature or long changeover time 

 

Excessive heating time and/or weld 

with different heating temperature 

 

 

Low pressure and small toe height 

Centering error 

 

Insufficient heating time and temperature 

 

 

 

Eccentricity, excessive pressure and 

narrow toe width 

 

Different wall thickness and 

inappropriate pressure and temperature 

Pipe Welding Area 

 

 
Toe Height 

 Toe Width 

Uniform toe size and application 

method on the pipe 

Pipe (Section View) 
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WELDING QUALITY CONTROL FORM 

(For Electric-fusion Welding) 
 
Project Name   :  

Contractor  :  
Welding Machine : 

Brand/Model: Type: Serial No: 

Capacity: Auxiliary Equipment: 

 
Where is the weld performed? (Exposed / In Trench)    : 
 
 

Weld  

number 

Date -

Time 

Pipe 

dimensions 

DN x s 

(mm) 

Welding wire 

resistance 

(Ohm) 

Weld voltage 

(Volt) 

Voltage 

application 

time 

(seconds) 

Cooling 

time 

(seconds) 

°C WC PM 

N G 

           
           
           
           
           
           
           
           
           
           
           
           
           
           
 
    

 Welder Quality Control Personnel Construction Audit Engineer 

Name:    

Doc No:    

 Document 

Issued By: 

 
 

 
 

 

 
 

N: Network, G: Generator, °C : Ambient Temperature 

WC (Weather Conditions) = 1: Sunny, 2: Dry, 3: Rainy or Snowy, 4: Windy. If more than one 

condition applies, two digits shall be written together. (Example: Rainy and Windy condition shall 

be written as 34) 

PM (Preventive Measures Taken) = 1: No Preventive Measure, 2: Only Sun Protection Umbrella, 3: 

Sun and Rain Protection Tent, 4: Protection Against Sun, Rain and Cold with Heating 
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ANNEX -4 

PIPE INSTALLATION REPORT 
 

Report number :  

Report date :  

Name of the Work :  

Contractor’s name : 
 
 

In the section below; trench excavation, haunching backfill preparation, lowering of 

the pipe into the trench after jointing, preparation and compaction of the initial backfill, and 

complete filling of the trench with backfill material have been carried out in compliance with 

the specification. 
 

The following pipes have been laid from upstream to downstream: 
 
 Pipe/Fitting (Upstream side) Pipe/Fitting (Downstream side)  

 Registry 

Number 

Properties DN, 

PN, SDR 

Length 

(m) 

Registry 

Number 

Properties DN, 

PN, SDR 

Length 

(m) 

Weld 

Number 

1        

2        

3        

4        

5        

6        
 

It has been determined that the compaction ratios of the initial backfill of the above 

pipes are at the following values and comply with the specification. 
 

 Pipeline name Start km End km Net Distance 

(m) 

Compaction 

Ratio (%) 

1      

2      

3      
 
 

Contractor Representative  Construction Audit Engineer         

 

 

 

 

 

 

Construction Audit Supervisor 
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ANNEX – 5 

LEAKAGE TEST REPORT 
 
 

Report Number  :  

Employer’s name :   

Contractor’s name : 

Name of the Work  :  

Tested section’s  ; 

Pipeline Name :  

Start, km :  

End, km :  

Length (m) : 

Material of Manufactured Pipe :  

Name of the pipe manufacturer :  

Nominal Diameter of Pipe Used for Test Pressure Selection :  

Nominal Pressure of Pipe Used for Test Pressure Selection : PN 

Test pressure value 1,5 × PN : 

Welding type of the pipes: Number of pipe joints :  

Type and Number of Armatures : 

Type and Number of Fittings : 

Location of Manometers (Distance from start), Km : 

Location of Lowest Point in Tested Section (Distance from start), Km :  

Sketch of Pipe Section to be Subjected to Internal Pressure Test; 
 
 
 
 
 
 
 
 
 
 
 

 
Period 

 

Date 

 

Hour 

Ambient 
Temperature 

(°C) 

Water 
Temperature 

(°C) 

Measured 
Pressure 

bar/kPa 

Differential 
Pressure 

bar/kPa 

 

 Compliant 

 

Not 

compliant 

 
Test 

Repeat 

PRELIMINARY TEST    
10 minutes          
30 minutes          
60 minutes          

PRESSURE REDUCTION TEST    
          

MAIN PRESSURE TEST    
30 minutes          
90 minutes          
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Evaluation: 
 
 

Test Conducted By: 
 
 

Name Surname Title Signature 

Administration   

Administration   

 
 

Contractor’s Representative 

  

 
This report, consisting of 2 (two) pages, was prepared in 5 (five) copies on … /…  /…  (date). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


