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TECHNICAL SPECIFICATIONS FOR GEOTEXTILES AND 

GEOTEXTILE-RELATED PRODUCTS TO BE USED IN CANALS, 

RESERVOIRS, AND DAMS CONSTRUCTED BY THE GENERAL 

DIRECTORATE OF DSİ 

1 INTRODUCTION 

1.1 Scope 
This specification covers geotextiles and geotextile-related products to be used in reservoirs and dams to be 

constructed by the General Directorate of DSİ. 

1.2 Definitions 
The definitions referred to in this specification are given below: 

Administration 

General Directorate of DSİ. 

Contractor 

The company that will carry out the works specified within the scope of the specification. 

Control organization 

Control staff to be appointed by the Administration. 

Hydraulic structures 

Water collection structures such as dams, ponds, diversion weirs. 

Canal 

Waterway designed either for navigation of boats, ships, or barges for commercial or recreational purposes, or for 

the direct conveyance of water from the source to the user. 

Geosynthetic (GSY) 

General term (EN ISO 10318-1 and EN ISO 10318-2) describing a finished product manufactured in sheet, strip, 

or three-dimensional form, of which at least one component is made of synthetic or natural polymer, to be used in 

contact with soil and/or other materials in geotechnical and civil engineering applications. 

Geosynthetic (GSY) 

Permeable Considered impermeable 

Geotextiles (GTX) Geotextile-related products (GTP) Geosynthetic barriers (GBR) 

Nonwoven (GTX-NW) Geogrids (GGR) Polymeric geosynthetic barriers (GBR-P) 

Woven (GTX-W) Geonets (GNT) Clay-filled geosynthetic barriers (GBR-C) 

Knitted (GTX-K) Geomats (GMA) Bituminous geosynthetic barriers (GBR-B) 
 

Geocells (GCE) Geocomposites (GCO) 
 

Geostrips (GST) 
 

 

Geospacers (GSP) 
 

 

Geotextile (GTX) 

Planar, permeable, polymeric (synthetic or natural) textile material, which may be nonwoven, woven, or knitted, 

used in geotechnical and civil engineering applications in contact with soil and/or other materials (EN ISO 10318-
1).    
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1.3 Geosynthetic products 
Symbols and pictograms of geosynthetic and geotextile products are given below: 

 

Symbol Pictogram Product 

GTX 
 

Geotextile 

GBR 
 

Geosynthetic barrier 

GGR 
 

Geogrid 

GCO  Geocomposite 

GNT 
 

Geonet 

GBR-C  Clay-filled geosynthetic barriers 

GCE 
 

Geocell 

GMA 
 

Geomat 
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1.4 Usage areas of geosynthetic products 
The usage areas of geosynthetic and geotextile products are given below: 

Usage area Standard 
Schematic 

representation 

Use case 

Filtration Separation Strengthening Protection Drainage 

Reservoirs and 
dams 

EN 13254 

 

X X X X 

 

Drainage EN 13252 

 

X X 

  

X 

Erosion control EN 13253 

 

X X X 

  

Earth works EN 13251 

 

X X X 

  

Canal EN 13255 

 

X X X X 

 

Tunnels and 

underground 

structures 

EN 13256 

 

   

X 

 

Road EN 13249 

 

X X X 

  

Railway EN 13250 

 

X X X 

  

Solid waste 

disposure 
EN 13257 

 

X X X X 

 

Liquid waste 

storage 
EN 13265 

 

X X X X 
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2 Usage areas of geotextiles and geotextile-related products to be used in 

reservoirs and dams 

 
2.1 General 
The usage areas of geotextiles and geotextile-related products to be used in reservoirs and dams, the characteristics 

related to the areas, and the applicable test standards are given below: 

Characteristic 
Test 

Standards 

Use case 

Filtration Separation Strengthening Protection 

(1) Thickness EN ISO 9863-1 H H H H 

(2) Tensile strength EN ISO 10319 H H H H 

(3) Elongation at maximum load EN ISO 10319 H H H H 

(4) Hardness 2%, 5% and 10% c) EN ISO 10319 - - S - 

(5) 
Tensile strength of 

seams and joints c), d) 
EN ISO 10321 S S S S 

(6) 
Static puncture 

resistance test (CBR) a), b) 
EN ISO 12236 S H H 

See 
No. 

(10) 

(7) 
Dynamic puncture resistance 

(Cone Drop Dynamic Perforation 
Test) a) 

EN ISO 13433 H A H H 

(8) Friction properties 
EN ISO 12957-1 

EN ISO 12957-2 
S S S S 

(9) Tensile creep EN ISO 13431 - - S - 

(10) Damage during placement EN ISO 10722 A A A A 

(11) Protection activity 
EN 13719 

EN 14574 

- 

- 

- 

- 

- 

- 

A 

H 

(12) Characteristic pore size EN ISO 12956 H H - - 

(13) 
Water permeability perpendicular to 

plane 

(rate index) 

EN ISO 11058 H H S - 

(14) Durability b) 
According to 

Annex B 
H H H H 

(15) 
Differential Scanning Calorimetry 
(DSC) thermogram 

According to 
Clause 5 

H H H H 

(16) FTIR spectrum 
According to 

Clause 5 
H H H H 

H  Required for harmonization. 

A  Valid under all usage conditions. 

S   Valid under special usage conditions (must be specified in the project). 

"-" Indicates that the characteristic is not related to that usage area. 

a       Static puncture resistance test may not be suitable for some product types, e.g. GGR, GCO-R, or GST. 
b       The tensile strength and static puncture resistance tests, abbreviated as "H" in this table, shall always be performed 

by the manufacturer. 
c      The strength of the internal structural joints of geocells (GCE) shall be tested according to EN ISO 13426-1. 
d      The strength of the internal structural joints of geocomposites (GCO) shall be tested according to EN ISO 13426-2.  
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2.2 Usage areas of geotextiles and geotextile-related products 
Geotextiles and geotextile-related products used in reservoirs and dams are used in the following four different 

areas: 

1) Filtration 
2) Separation  

3) Strengthening 

4) Protection 

 

 

 

2.2.1 Filtration 
It is the prevention of the passage of soil or other solid particles exposed to hydrodynamic forces, while allowing 

fluid leakage or passage to the other side through the geosynthetic material (EN ISO 10318-1). Its short 

representation is given below: 

 

  
 

 

 

 

The functions of geotextiles used for filtration are as follows: 

• To prevent the movement of fine material into coarse material as a result of water flow in the soil, 

• To ensure water flow in the soil with minimum head (pressure) loss, 

• To prevent the movement of fine material as a result of pumping effects caused by dynamic loads. 

The geotextile to be used for filtration shall not allow clogging, piping, etc. 

2.2.2 Separation  
It is the prevention of the mixing of adjacent different soils and/or fill materials with each other by the use of 

geosynthetic material (EN ISO 10318-1). Its short representation is given below: 

                            
 

The functions of geotextiles used for separation are as follows: 

• To prevent mixing of construction layers (zones), 

• To increase the bearing capacity by preventing loss of material into the subgrade, 

• To improve the compaction properties of the aggregate layer, 

• To ensure the long-term stability of foundation layers,      
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2.2.3 Strengthening 
It is the stress–strain behavior of geosynthetic material to improve the mechanical properties of soil or other 

construction materials (EN ISO 10318-1). Its short representation is given below:  

 

 
 

The functions of geotextiles used for strengthening are as follows: 

• To improve the mechanical properties of soil (such as bearing capacity), 

• To improve deformation/strain resistance, 

• To prevent differential failure on the ground. 

 

 

 

2.2.4 Protection 
It is to limit or prevent partial damage to an element or material through the use of geosynthetic material (EN ISO 

10318-1). Its short representation is given below:  

                          
 

The function of geotextiles used for protection is as follows: 

•  To be placed under geomembranes to prevent possible damage to geomembranes and to increase their service 

life, 

2.3 Selection criteria of geotextiles and geotextile-related products 
The type of geotextiles and geotextile-related products shall be determined at the design stage by the designer 

according to the conditions at the application site. The production, tests, and all other issues of geotextiles and 

geotextile-related products shall comply with EN 13254 and EN 13255. 

2.4 Tests on geotextiles and geotextile-related products 

Initial type tests (ITT-PTD) and factory production control (FPC) records carried out by the manufacturer shall be 
performed in accordance with EN 13254 and EN 13255 and, if requested by the Administration, the records 

(calibrations, maintenance/repair of the testing device(s), training records of the testing personnel, records of the 

testing environment conditions specified in the standard, etc.) shall be submitted. Test frequencies in factory 

production control are given in Annex A. 

3  General provisions 
All works to be carried out under the Contract shall cover the complete execution of all permanent works required 

by the Contract, its annexes, and the written instructions of the Control Organization, in conformity with the 

dimensions, conditions, technical and workmanship rules described in the Contract and its annexes. 

The bidding company/companies shall thoroughly examine the project and specifications during the tender 
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process. After the tender, in case of any disputes arising from the project, material, or construction, the evaluation 

and requests of the institution shall be taken as the basis, and the Contractors shall be obliged to comply with them.  

The Contractor shall be responsible for the safe distribution, unloading, and storage of all equipment and materials 

specified in the Contract and its annexes, or proposed and approved by the Control Organization. For this purpose, 

the Contractor shall comply with the issues specified in the manufacturer’s technical documents regarding 

distribution, transportation, unloading, storage, etc. 

The Contractor, even if not specifically stated in the Contract and its annexes, shall provide all equipment, 

materials, tools, facilities, machinery, devices, fuel, water, energy, timber, office, transportation, personnel, 

foremen, unskilled laborers, etc., necessary for the completion of the works specified in the Contract. 

The Contractor shall be responsible for providing adequate protective measures under its responsibility in the 

Contract, including but not limited to temporary fencing, lighting, first aid equipment, accommodation, nutrition, 

and payment of wages of the workers, covering all expenses arising as a result of the works, and eliminating all 

pollution in the environment. Upon completion of the works, the Contractor shall clean the site and deliver it to 

the Administration. 

The Contractor shall complete the works under the Contract within the time limits given in the work schedule in a 

manner acceptable to the Control Organization and deliver them on the scheduled date. 

The Contractor shall transport to the site the materials, equipment, and auxiliary devices specified in this Technical 

Specification and in the project, perform the installation, tests, and laying of the geotextiles and geotextile-related 

products, and deliver them laid. All these works shall be performed in accordance with the Construction Drawings 

and Technical Specification, and the relevant manuals shall be prepared and delivered to the Administration. 

The Contractor shall submit the brands, types, models, product codes, technical specifications, catalogues, and 

brochures of the geotextiles and geotextile-related products, all equipment, and auxiliary devices to be used in the 

field application program. The technical specifications shall include, without limitation, the technical properties 
and minimum requirements of the materials, equipment, and auxiliary devices specified in this Technical 

Specification and project. In the documents showing the technical specifications, the name of the supplier and/or 

manufacturer from which the materials, equipment, or auxiliary devices will be procured shall be clearly indicated. 

When writing the name of the supplier and/or manufacturer, the phrase "equivalent" or any equivalent wording 

shall not be used. The supplied materials, equipment, and auxiliary devices shall not be accepted if they do not 

meet the properties specified in this Technical Specification and project. 

Before supplying materials, equipment, and auxiliary devices during the implementation stage, the Contractor shall 

prepare technical specifications (with brochures and catalogues) including the product brand, product type, and 

product codes, and shall submit three sets to the Control Organization for review and approval. No materials, 

equipment, or auxiliary devices shall be procured without the approval of the Control Organization. 

The materials shall comply with the criteria required in the technical specification. In issues not specified in the 

specification, the selection shall be made according to the request of the Administration. The Contractor shall 

comply with the specification and project principles in all productions. 

Before preparing the work program after the contract, the Contractor shall obtain written approval from the 

Administration regarding the geosynthetics to be used in the production and the implementation team that will 

perform the production. For this purpose, the following documents shall be attached to the written approval 

applications to be submitted to the Administration: 

a) Certificates showing that the geotextile products to be supplied are certified by TSE according to EN 13254 

and EN 13255 standards, 

b) Test reports of geotextile products according to EN 13254 and EN 13255 standards performed in DSİ TAKK 

Department Laboratories or other accredited laboratories, 

c) Authorization certificates of personnel to be employed in this work in accordance with the “Regulation on 

the Registration of Construction Contractors, Site Managers and Certified Masters” published in the Official 

Gazette dated December 16, 2010 and numbered 27787, 

d) Originals or certified copies of updated CE and ISO certificates and documents (including technical 

documents and annexes) obtained in the name of the product in accordance with Law No. 4703 and its 

regulations, 
e) A document approved by the manufacturer company stating the content and basic properties of the geotextiles 
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and geotextile-related products, the number of different productions if any, which material is offered, where 

and according to which standard the quality control tests of the manufactured materials are performed, along 

with an “Application Manual” explaining the application rules, 

f) A test report obtained from authorized institutions in Türkiye (e.g., Ministry of Agriculture, Ministry of 

Health) showing that the geosynthetic to be used has no adverse effects on living beings, 

g) If geotextiles and geotextile-related products are supplied from abroad, a document showing that the 

geotextile and geotextile-related product manufacturer has a representative in Türkiye shall also be attached. 

Following the determination of compliance with the required criteria by the Administration, the Contractor shall 

prepare the work program according to the approved materials and submit it to the Administration.   

Materials not approved by the Administration shall be replaced with other materials having the required properties 

and the application shall be renewed. 

The results of “Factory Production Control” specified in EN 13254 and EN 13255 Standards for geotextiles and 

geotextile-related products shall be submitted to the Administration upon request, with the product brand, product 

type, and product codes indicated (see Annex A). 

The product brand, product type, and product code of the products (geotextiles, geotextile-related products, and 

other materials) to be shipped to the construction site shall be indicated on the product itself, on the delivery note, 

and on the invoice. Products without brand, type, and code shall not be shipped to the construction site. Documents 

containing the product brand, product type, and product codes shall also be delivered to the Administration together 
with the product. No shipment of materials in different brands and codes shall be made to the construction site by 

the Contractor and the Product Manufacturer without the knowledge and permission of the Administration. 

Provided that the product brand, product type, and product codes of the geotextiles and geotextile-related products 

are specified, the report of test results of Factory Production Control conducted by the Manufacturer according to 

EN 13254 and EN 13255 Standards shall be delivered by the Contractor to the Administration with each shipment 

made to the construction site. 

When deemed necessary by the Administration, tests may be repeated in DSİ TAKK Department Laboratories for 

each batch of geotextiles and geotextile-related products delivered to the construction site. 

All products sent to DSİ TAKK Department Laboratories shall bear the product brand, product type, and product 

codes on the product or indicated in the test request letter. Test of product samples sent without specifying the 

product brand, product type, and product codes shall not be performed in DSİ TAKK Department Laboratories. 

Unless otherwise stated in any mutually signed specification, contract, or project, all tests of products in DSİ 

TAKK Department Laboratories shall be carried out at the fees specified in the “DSİ Laboratory Test Unit Price 

List”, and the test costs shall be covered by the Contractor. 

The Contractor shall deliver the products to be tested in DSİ TAKK Department Laboratories sufficiently in 

advance, taking into account the testing processes. 

Due to the nature of the work and the importance of the project, ensuring homogeneity and quality standard in 

materials and application is mandatory. It is essential to ensure homogeneity within the same batch. For this 

purpose, each test result shall meet the relevant criteria for the specified property. 

A service life of 25 years has been taken as the basis for geotextiles and geotextile-related products subject to this 

specification, and the criteria have been prepared accordingly. All geotextiles and geotextile-related products to 
be delivered under the specification shall have a minimum service life of 25 years and shall be delivered by the 

Contractor to the Administration and the relevant site. 

For geotextiles and geotextile-related products applied, the manufacturer shall guarantee for at least 25 years from 

the date of provisional acceptance of the work against any problem arising from the deterioration of the 

geosynthetic due to manufacturing defect or environmental conditions to the extent that it cannot perform its 

function. 

Geotextiles and geotextile-related products shall be manufactured from the materials specified in EN 13254 and 

EN 13255. In addition, the use of “recycled material” shall be within the conditions and limits given in EN 13254 

and EN 13255. 
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The Contractor company shall be responsible for fulfilling this obligation of the manufacturer or supplier company 

towards the Administration. 

During the application stage, the Contractor company shall submit the warranty certificate to the Administration. 

The most recent editions of the EN and ISO standards specified in this specification shall be taken as the basis. 

At the same time, they shall be resistant to damage during placement and no damaged product shall be used. 

Each roll shall bear a label containing the name of the manufacturer, the product name, and information about the 

roll dimensions. 

4 Scope of works to be carried out 

4.1 General provisions 
All works to be carried out under the Contract shall be executed completely in conformity with the dimensions, 

conditions, technical and workmanship rules described in the Contract, its annexes, and the written instructions of 

the Control Organization, and in compliance with the Contract and its annexes.  

The Contractor shall be responsible for the safe distribution, unloading, and storage of all equipment and materials 

specified in the Contract and its annexes, or proposed and approved by the Control Organization. 

Even if not specifically stated in the Contract and its annexes, the Contractor shall provide all equipment, materials, 
tools, facilities, machinery, devices, fuel, water, energy, timber, office, transportation, personnel, foremen, and 

unskilled laborers necessary for the completion of the works specified in the Contract. 

Geotextiles and geotextile-related products shall be laid in accordance with the laying plan. The laying plan shall 

be submitted to the Control Organization at least two (2) weeks prior to the envisaged laying works for opinion 

and/or approval. The laying plan shall cover the laying of all geotextiles and geotextile-related products. The laying 

plan shall specify the sequence of laying of these layers relative to each other and the schedule of delivery of the 

material to the site. 

The Contractor shall transport to the site the materials, equipment, and auxiliary devices described in the Technical 
Specification, perform the installation and tests of geotextiles and geotextile-related products, and deliver the 

material laid. All these works shall be performed in accordance with the Construction Drawings and Technical 

Specification, and the relevant manuals shall be prepared and submitted to the Administration. 

Before commencing the laying works, all geotextiles and geotextile-related products, either in full or in the period 

and quantities specified in the technical schedules provided for approval or in the application plan and laying plan, 

shall be present on site. If any of these materials are missing or insufficient, the laying works shall not be allowed 

to start. Laying and installation works shall be performed under the same atmospheric conditions. Without 

acceptance and approval of each geotextile and geotextile-related product layer after installation, the upper layer 

shall not be applied partially or completely. During installation of geotextiles and geotextile-related products, the 

manufacturer’s control specialist shall continuously be present at the site together with the Control Organization, 
conduct inspections, and provide opinions to the Control Organization on whether the installation of materials is 

carried out in accordance with proper technique. All expenses of this specialist shall be borne by the Contractor. 

In cases where geotextiles are used together with geomembranes for protection purposes, the designer shall specify 

in the project the method of joining (such as joining the geotextile to the geomembrane in the factory or on site) 

to ensure the two materials work together and to prevent sliding separation. If not specified in the project, the 

Contractor shall submit its proposal regarding the method to be applied, and the application shall commence 

following the approval of the project by the Administration. 

4.2 Laying of geotextiles and geotextile-related products 

4.2.1 General provisions 
The designer shall specify in the project the form, type, properties, and application method of the geotextiles and 

geotextile-related products to be used. 

Before geotextile application, the geological and geotechnical characteristics of the exposed ground shall be 
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identified. The part of the ground to be laid shall be compacted at least 95% to a depth of 250 mm. Weak or 

collapsible parts that cannot be sufficiently compacted shall be removed and filled appropriately. All surfaces to 

be covered shall be flat, free from foreign and organic materials, sharp objects, and debris. No water ponds or 

excessive moisture shall be allowed. 

Geotextiles and geotextile-related products shall be manufactured from original material and shall not be 

manufactured from recycled (scrap) material. The manufacturer of geotextiles and geotextile-related products shall 
possess a valid CE / G marking issued in the name of the product. Each roll shall bear a label containing the 

manufacturer’s name, product name, product type and product code, CE / G mark and number, thickness, and roll 

dimensions. 

Before the improvement works, the following preliminary works shall be carried out: 

1) Before the coating works in the reservoir, trees within the reservoir area shall be cut, and roots shall be 

removed from the reservoir area. All organic materials within the reservoir area shall be cleaned down to the 

natural ground (if necessary, plant roots shall be dried using agricultural chemicals deemed appropriate by 

the Administration). 

2) In cases where the ground is karstic and cavernous, the application of geotextiles and geotextile-related 
products shall be carried out after improvement works according to the principles specified in the project. 

3) Fill materials such as waste rock, clay, and silt shall not contain plant wastes or peat-like materials due to the 

risk of gas formation. 

4) Large, sharp rock fragments in the reservoir shall be removed. The reservoir area shall be leveled in 

accordance with the requirements specified in the reservoir project. 

5) Parts unsuitable for coating due to topography shall be excavated or filled as required until the desired surface 

is achieved, and the surfaces shall be regulated, compacted, and leveled in accordance with technical 

specifications to be made ready for geotextile laying.  
6) Drainflex surrounded with geotextile shall be placed in the trench, filled with permeable material (sand-

gravel), and the filled part shall be covered with geotextile. Then the surrounding area shall be filled with 

clay fill and compacted with a compactor. 

7) If there are concrete structures within the reservoir area to be covered with geotextiles and geotextile-related 

products, they shall be repaired with special repair mortars, and the cleaned and dried surfaces shall be 

prepared for coating. 
8) The laying of geotextiles and geotextile-related products in the reservoir area shall be carried out by qualified 

personnel approved by the Administration, using equipment in accordance with the specification, and the 

results of on-site tests (thickness, mass per unit area, etc.) of the joining process shall be recorded. 

9) Anchorage trenches for fixing geotextiles and geotextile-related products shall be excavated at the crest level 

around the reservoir coating area. The dimensions of these anchorage trenches shall be determined by 

anchorage calculations. If deemed necessary by the Administration, the trench widths and depths specified 

in the project may be increased by site determination. 

10) During the coating works to be carried out in the reservoir, the productions to be carried out in the stream 

thalweg shall be performed during seasons outside the flood period when the stream flow is low. If necessary, 

diversion measures shall be taken in the work area. 

11) During construction, accumulated water on the site or water from slopes shall be removed from the 

construction site by drainage and/or pumping. 
12) All excavation and fill works during the coating works shall be carried out in accordance with the DSİ 

Excavation and Fill Works Technical Specification. 

13) For all concrete-reinforced concrete structures (spillway, sluice outlet-diversion conduit, intake structure, 

etc.) to be produced within the project and in contact with geotextiles, the Contractor shall provide the 

necessary equipment to implement the production details specified in the project for the passage and/or 

connection of geotextiles. The production or installation of the relevant connection details shall be carried 

out with the approval of the control engineers of the Administration during production or installation. 

Attention shall be paid to avoiding sharp corners on concrete surfaces in contact with geotextiles and 

geotextile-related products. 

14) In areas prepared for geotextile and geotextile-related product coating after all strengthening, filling, and 

leveling within the reservoir area, coating works shall commence after the approval of the Administration. 
15) At the end of construction on the dam/pond body, the geotextile material shall be embedded in a protective 

concrete cushion at the crest elevation and along the crest in accordance with the project. 

After the project site has been prepared for coating or after the completion of staged works, geotextile coating shall 

commence. Firstly, the slopes shall be covered, and the reservoir area shall be covered last. 
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4.2.2 Geotextile coating application 
Unless otherwise stated by the Administration, all geotextiles of every thickness and dimension to be used in the 

coating shall be of the same brand or from the same manufacturer. The thicknesses and dimensions of the 

geotextiles to be used (bearing capacity, consolidation/settlement, swelling, soil problems, wave effect) shall be 

as specified in the project. 

To ensure impermeability, geotextile of the type specified in the project shall be laid on the leveled ground. The 

quality and properties of the materials to be used shall comply with the Construction Materials Regulation 

(89/106/EEC). 

Geotextiles shall be manufactured in panels (suitable for transportation and laying), and when joining is required 

on site, the method of joining shall be implemented after approval by the Administration. 

Transport and storage of geotextiles and geotextile-related products under suitable conditions shall be under the 

responsibility of the Contractor, and if storage on site prior to installation is required, the Contractor shall ensure 

that the materials are stored in a manner that prevents exposure to outdoor conditions. If deemed necessary, the 
Administration may request that the required tests be carried out on samples taken from the material in accordance 

with EN 13254 and EN 13255 standards. 

Only materials that have met the relevant test and compliance standards and are approved for shipment shall be 

brought to the construction site. 

Anchorage trenches shall be excavated at the edges to fix the geotextile. Anchorage trenches shall be excavated in 

accordance with the detailed project and parallel to the geotextile coating works. The contact surfaces of the trench 

with the geotextile shall be leveled and smoothed, and the trench corners adjacent to the geotextile shall be slightly 

rounded to avoid sharp bends where the geotextile joins the trench. 

During geotextile laying, the following procedures shall be applied: 

1) The geotextile shall be laid as flat as possible, and wrinkles shall be corrected. 

2) During application, geotextiles shall overlap by at least 250 mm. However, if the geotextiles are stitched, the 

overlap shall be at least 100 mm, and the stitching shall be performed using polypropylene thread. For this 

issue, the manufacturer’s technical documents shall be consulted. For different applications, the 

Administration’s approval shall be obtained. 

3) At slope crests, the geotextile shall be anchored into the slope and then laid downward.  
4) The geotextile shall be anchored first into the anchorage trench and then laid downward on sloped surfaces. 

After completing the sloped surfaces, horizontal surfaces shall be laid. 

5) The geotextile laying program to be submitted by the Contractor shall be approved by the Administration. 
However, depending on environmental conditions, wind, etc., this program may be modified with the 

Administration’s approval. 

6) During application, geotextile laying shall be carried out carefully, and sandbags shall be placed on the 

material at necessary points for weighting.  

7) Application shall not be carried out in windy weather without taking the necessary precautions. If necessary, 

the work shall be suspended. 

8) The minimum roll width of the geotextile to be used shall be determined by the designer. 

During application, rough and sharp protrusions on all concrete and similar surfaces shall be repaired, and 

installation shall be carried out in accordance with the project and specification. 

During geotextile application, sandbags shall be placed every 10 m² on the laid panels in a grid pattern to prevent 

risks from wind. These bags shall be placed in such a way as not to damage the geotextile material or reservoir 

lining. Subsequently, measures shall also be taken against vacuum and wind effects when water levels decrease. 

Geotextiles placed in anchorage trenches around the reservoir shall be filled with soil and compacted with a 

vibrating roller. 

4.2.3 Anchorage trench 
Anchorage trenches shall be excavated before geotextile laying as shown in the application projects. The necessary 

design shall be carried out for the anchorage trench and the dimensions determined. However, trench dimensions 

shall not be less than a base width of 500 mm, a top opening of 1500 mm, and a height of 500 mm. Trench corners 

shall be slightly rounded to avoid sharp bends where the geotextile joins the trench. 
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4.2.4 Placement method 
The installer shall be responsible for the following: 

1) The factory-made geotextiles shall be produced in special-sized panels according to the project details. 

2) No equipment or tool shall damage the geotextile during transportation, handling, or for any other reason. 

3) On the map showing the hydraulic structure according to the national coordinate system, the area to be 
constructed shall be divided into suitable sections in CAD environment, and the large panel layout plan shall 

be drawn and numbered. 

4) The panel center coordinates specified in the project shall be applied to the site. The relevant geotextile panel 

shall be placed at its designated location. Placement shall be carried out with a forklift or mobile crane, with 

the unrolling direction facing north. The panels shall be opened in accordance with the unrolling instructions 

indicated on them and laid in a way that facilitates easy assembly with the adjacent completed coating. After 

laying, no horizontal shifting shall be done. 

5) Geotextile panels shall be extended to be laid into the anchorage trench to be constructed at the reservoir 

edges. Geotextiles placed in the anchorage trench shall be anchored at the edges as specified in the project. 

6) During geotextile laying, entry of unauthorized persons into the work area shall be prevented. No personnel 

shall wear shoes that may damage the geotextile or engage in other activities while working on the geotextile. 

All safety precautions shall be taken during works, smoking or approaching with fire shall be strictly 
prohibited in the application area and near geotextile material, and utmost care shall be taken especially when 

working with flammable, explosive, and mastic materials. 

7) Application personnel shall be present on site with all work clothing worn before entering the site. Unless 

otherwise decided, this work clothing shall consist of at least a helmet, vest, and shoes with soles that will 

not damage the geotextile. 

8) The method used to unroll the panels shall not cause tearing or folding of the geotextile. 

9) During subsequent stages after geotextile laying, necessary care and precautions shall be taken to prevent 

concrete casting machines from damaging the geotextile during concrete pouring. 

10) Geotextile laying during rainfall and morning dew shall only be carried out with permission from the 

Administration. 

11) Sufficient weights (sandbags or similar weighting materials that will not damage the geotextile) shall be used 
to prevent wind from lifting the geotextile. In strong winds, continuous weights shall be placed along panel 

edges to prevent the wind from entering under the panels. 

12) Areas where walking on the geotextile is mandatory shall be appropriately protected. Direct contact of 

wheeled or pallet vehicles with the geotextile shall be prevented. 

13) Auxiliary machinery shall not damage the geotextile. Rolls and panels shall be lifted using slings. 

14) Under no circumstances shall an entire roll be dropped down a ramp by gravity. Rolls shall be cut in advance 

into panels of the required length. 

15) To prevent bending, abrasion, or damage on the surface, panels shall not be dropped from ramps higher than 

1000 mm. 

16) To prevent sliding of geotextile materials on ramps, panels shall be temporarily compacted in trenches or 

partially fixed. 

   
4.2.5 Filling of anchorage trench 
The anchorage trench shall be filled and compacted in accordance with the project details and as approved by the 

Control Engineer. During canal concrete casting, necessary measures shall be taken to prevent the geotextile from 

slipping down the slope. Care shall be taken not to damage the geotextile during trench filling. If any damage 

occurs, it shall be repaired before completion of the filling process. 

4.2.6 Acceptance of geotextile application 
Acceptance of the geotextile by the Administration shall only be made when the following conditions are met: 

1) The application is completed, 

2) Verification is completed that all site joints and repairs have been carried out adequately together with the 

relevant tests. 

3) The acceptance does not remove the responsibilities specified in Clause 3 General provisions. 

4.2.7 Storage at the construction site 
For ease of installation, it is preferable that geotextile rolls have overlap lines along the roll, located 75 mm or 100 

mm inward from the roll edges. Geotextile rolls shall be properly packaged to avoid damage. Geotextiles and 
geotextile-related products shall be stored in such a way that they are protected from puncture, dirt, oil, water, 

moisture, mud, mechanical abrasion, excessive heat, and other damages. 
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4.3 Application of wire fence and gate for safety 

1) For safety of life and security of the geotextile coating, wire fence and 3 double-wing gates shall be 
constructed around the dam/pond reservoir as shown in the project details and lengths. 

2) The wire fence application shall continue along the entire crest outside the retaining wall and shall be joined 

to the retaining wall without leaving a passage. 

3) To ensure stability of the 2 m high application, a C20/25 concrete foundation of (500 x 500 x 500) mm shall 

be constructed under each post, and every 10 m the system shall be supported with braces having the same 

properties as the posts. 

4) Barbed razor stainless steel wire shall be applied on the wire fence (including above the 3 gates) in accordance 

with the detailed project. 

5) Warning signs of dimensions and numbers approved by the Administration shall be hung on the wire fence. 

6) All materials, including wire fences, shall comply with standards. 

4.4 Construction of retaining wall against rockfall 
Following the completion of geotextile laying and subsequent filling and leveling of anchorage trenches, the 

gabion box application shall be started around the reservoir as shown in the project and details. 

Gabion boxes shall be manufactured from double-twisted hexagonal galvanized steel wire with the dimensions 

and mesh openings specified in the project. 

4.4.1 Material technical specifications 

1) Galvanized steel wire thicknesses: 

a) Mesh wire 3,0 mm, 

b) Edge wire 3,9 mm, 

c) Binding wire 2,4 mm. 

2) The amount of galvanizing coat on the wires shall be at least 275 g/m². 

3) All wires and binding wires used in the manufacture of gabion boxes shall comply with EN 10223-3 for tensile 

strength and EN 10244-2 for galvanizing coating. 

4) The rocks to be used in filling the gabion boxes shall be clean, hard, durable, unweathered, non-porous, 

resistant to all weather conditions (such as freezing), and in the form of stones or rock pieces. 

5) The material to be used for gabion box filling shall have riprap properties as specified in the Natural 

Construction Equipment Provision Specification. 

6) The size of the rocks to be used shall not be smaller than the mesh opening and shall not exceed 2,5 times the 
mesh opening. 

 

 

 

4.4.2 Gabion box application (if deemed appropriate by the Administration) 

1) Methods of assembling, stretching, aligning, wiring, and filling of gabion boxes shall vary depending on the 

application site. Gabion boxes shall be delivered to the application area folded, and these folded boxes shall 

be properly opened, with mesh steel plates and diaphragms erected and tied along the corners with binding 

wires to form the gabion box.  
2) After forming the gabion box, it shall be filled with stone, and after filling is completed, the cover shall be 

closed, and all boxes shall be tied together along the corners of their contact surfaces with binding wires. 

3) Care shall be taken to ensure that the visible faces of the gabion boxes are formed, using only selected stones 

of suitable size, prepared in advance to provide a good appearance for these faces. 
4) To prevent deformation and swelling, the filling of the boxes shall be carried out in stages. After filling with 

stone, tie bands of binding wires shall be stretched between the vertical faces of each external cell to prevent 

deformation of the gabion cages. The boxes shall be filled up to just below the level of the tie bands, and 

afterwards the bands shall be twisted to provide tension. 

4.5 Other tests and controls 
Manufacturer’s documents proving that the geotextiles and geotextile-related products have the required properties 

shall be checked by the Administration. For this purpose, the Contractor shall submit the evidence obtained from 

the manufacturer for review and approval of the Control Organization. 
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4.6 Defects, repairs, and assessment 
The Control Organization shall inspect the geotextile for defects, holes, irregularities caused by poor distribution 
of raw material, and contamination from any foreign material. During inspection, the geotextile surface shall be 

clean. Dust or mud on the geotextile surface shall not be at a level that prevents inspection. To facilitate inspection, 

the Control Organization shall decide whether the geotextile needs replacement. 

Parts found unsuitable during testing shall be marked by the Control Organization and shall be replaced or repaired 

by the Contractor as appropriate. 

4.7 Repair works 
1) Faulty and defective joint sections that do not hinder field application shall be replaced or repaired. 

2) Tears shall be repaired by patching. If the tear is on a slope or in a stress area and has a sharp tip, the sharp 

tip shall be rounded before patching to prevent the damage from spreading. 

3) Large holes, irregularities caused by poor distribution of raw material, and areas contaminated by foreign 

material shall be patched. 

4) Surfaces to be patched shall be cleaned no more than 10 minutes before repair. 

Patches shall extend at least 150 mm beyond the edge of the defective area. All patches shall be of the same 

thickness and structure as the geotextile used. Patches may only be applied using approved methods. 

4.8 Verification of repairs 
The Control Organization shall verify each repair site on site. The verification result shall be positive. 

4.9 Recording of results 
The Contractor shall provide the Control Organization with documents showing the results of all tests carried out, 

on a daily basis. These documents shall also specify the repairs and their results. 

4.10 Documentation 
Documentation for all repairs shall be prepared as follows: 

• Project Name 

• Repair Number 

• Repair Location 

• Repair Date 

• Test Date 

• Test Result 

4.11 Daily report 
The Contractor shall keep a daily report containing at least the following information: 

• Date 

• Weather Conditions 

• Personnel on Site 

• Equipment Used 

• Installed Material and Tools 

• Progress of Installation 

• Remarks 

• Installation Hours 
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Annex A 

 
Test frequencies in factory production control (FPC) 

 

 
Table A.1 - FPC test frequency specified in EN 13254 and EN 13255 

Characteristic properties Test Method Minimum Test Frequency 

Tensile strength EN ISO 10319 Each batch and once a week 

Elongation at maximum load EN ISO 10319 Each batch and once a week 

Static puncture resistance (CBR) EN ISO 12236 Each batch and once a week 

Dynamic puncture resistance (Cone Drop Perforation Test) EN ISO 13433 Once every 6 months 

Protection activity EN 14574 Once a year 

Characteristic pore size EN ISO 12956 Once a year 

Water permeability index perpendicular to plane EN ISO 11058 Once a year 

Durability According to Annex B Every 5 years 

 

Tests shall be performed by the manufacturer or in a laboratory accredited according to EN ISO/IEC 17025. 

 
Factory production control test results shall be submitted to the Control Organization with each batch.  
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Annex B 

 
Durability 

 

1 Exposure to weather conditions 
All geotextiles and geotextile-related products shall be subjected to the weathering test according to EN 12224, 

and the remaining strength ratios after this test are given in Table B1. The service life of the products shall be 

taken as 25 years. 

 

Table B1 - Duration of exposure (maximum time) 

Application 
Remaining strength 

ratio after weathering test 

Exposure duration 

after placement 

(maximum time) 

Test 

Standard 

Reinforcement or other 

applications where long-term 
strength is an important 

parameter 

> 80 % 1 month a EN 12224 

60 % - 80 % 2 weeks EN 12224 

< 60 % 1 day EN 12224 

Other applications 

> 60 % 1 month a EN 12224 

20 % - 60 % 2 weeks EN 12224 

< 20 % 1 day EN 12224 

a     Depending on the season and the geographical location of the placement site, exposure durations up to 4 

months may be acceptable. 

Tests shall be performed by the manufacturer or in a laboratory accredited according to EN ISO/IEC 17025. 

Factory production control test results shall be submitted to the Control Organization with each batch. 
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2 Applications with a service life of 25 years 
The tests applied and compliance criteria for materials requiring a service life of at least 25 years are given in 

Table B.2. 

 

Table B2 – Materials and tests to be performed a 

Material Name of tests 
Conformity 

criteria 

Test 

standard 

Polyester (PET) 

Carboxyl end group content (CEG content) 30 meq/g ASTM D 7409 

Average molecular weight (Mn) 
25.000 

g/mol 
ASTM D 4603 

Remaining strength ratio after the test for resistance to 

hydrolysis in water 

(After test at 80 °C and 14 days) 

50% 

strength 

ratio 

EN 12447 

Polypropylene (PP) 
and Polyethylene 

(PE) 

According to Method A According to Method C 

50% 
strength 

ratio 

EN ISO 13438 

According to EN 13254 and EN 

13255; remaining strength ratio 

after being subjected 

to test for resistance 

to oxidation 

Test temperature 90 °C (oven) 

and after 56 days of testing 

According to EN 13254 

and EN 13255; 

remaining strength ratio 

after being subjected 
to test for resistance 

to oxidation 

Test temperature 80 °C 

(water), oxygen pressure 

30 bar and after 28 days 

of testing 

Polyamide (PA) 

and Aramid (AR) 

Oxygen resistance 

(PA-6, PA-6.6 or AR) 

According to Method B 

Hydrolysis resistance 

(PA-6 or PA-6.6 or AR) 

50% 

strength 

ratio 

EN ISO 13438 

and 

EN 12447 

According to EN 13438, 

remaining strength ratio after 
being subjected to test for 

resistance to oxidation 

Test temperature 100 °C (oven) 

and after 28 days of testing 

According to EN 12447, 

remaining strength ratio 

after being subjected to 
test for resistance to 

hydrolysis in water 

Test temperature 95 °C 

(water) and after 28 

days of testing 

Polyvinyl Alcohol 
(PVA) 

Oxygen resistance 
According to Method C 

Hydrolysis resistance 

50% 
strength 

ratio 

EN ISO 13438 
and 

EN 12447 

According to EN 13438, 

remaining strength ratio after 

being subjected to test for 

resistance to oxidation 

Test temperature 70 °C (oven) 

and oxygen pressure 30 bar, 

after 28 days of testing 

According to EN 12447, 

remaining strength ratio 

after being subjected to 

test for resistance to 

hydrolysis in water 

Test temperature 70°C 

(water) and after 56 

days of testing 

Tests shall be performed by the manufacturer or in a laboratory accredited according to EN ISO/IEC 17025. 

Factory production control test results shall be submitted to the Control Organization with each batch.  
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