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1. INTRODUCTION 

1.1 Scope 

This specification has been prepared in order to be used in projects involving geosynthetic barrier 

applications carried out by the General Directorate of State Hydraulic Works. 

The specification covers the technical properties, marking, storage, transportation, installation, 

inspection, and acceptance criteria for geosynthetic barriers to be used in hydraulic structures. 

 

1.2 Definitions 

The definitions mentioned in this very specification are provided below. 

 

1.2.1 Construction Inspection Officer 

An official or a committee appointed by the Authority to oversee the work, or a natural or legal person 

appointed by the Authority to carry out such work. 

1.2.2 Quality Control 

The effective and planned technical activities carried out to ensure quality, including the materials 

used in all stages of construction, to ensure that a structure is constructed in accordance with its 

intended purpose. 

1.2.3 DSİ Laboratories 

General Directorate of State Hydraulic Works (DSİ), its Regional Directorates, branches and/or 

construction sites where facilities are established, managed by the Authority, and where testing 

procedures are carried out for quality control purposes. 

1.2.4 Contractor 

The party that is awarded the contract and signs the agreement. 

 

1.2.5 Manufacturer 

The manufacturer producing the geosynthetic materials mentioned in this specification. 

 

1.2.6 Specifications 

Documents that outline the general, specific, technical, administrative principles and procedures 

related to the construction work. 

1.2.7 Hydraulic Structures 

Dams, reservoirs, canals, ponds, regulators, loading basins, piped conveyance systems, irrigation 

facilities, collectors, drinking water transmission systems, water storage facilities, pumping stations, 

treatment plants, wastewater collection systems and treatment plants, flood control and riverbed 

regulation facilities, and similar structures. 

 

1.2.8 Lot 

The quantity of geosynthetic material (HDPE, LLDPE, etc.) of different manufacturing with the same 

specifications as specified in the project, delivered to the construction site at the same or different 

times. 

 

1.2.9 Sample 

A sample that possesses the characteristics necessary for testing. 
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1.2.10 Geosynthetic Barrier (GBR) 

A low permeability geosynthetic material used in geotechnical and civil engineering applications to 

reduce or prevent the flow of liquids through structures. Terms related to geosynthetic barriers are 

listed in Table 1.1. 

Table 1.1 Terms and Definitions on Geosynthetic Barriers 

 

Symbol Product 

GBR Geosynthetic barrier 

GBR-P Polymeric geosynthetic barriers 

GBR-C Clay-filled geosynthetic barriers 

GBR-B Bituminous geosynthetic barriers 

 

1.2.10.1 Polymeric Geosynthetic Barrier (GBR-P) 

A material obtained by combining geosynthetic materials in plate form at the factory, where the barrier 

function is primarily provided by polymers. 

• HDPE : High-Density Polyethylene 

• LLDPE : Linear Low-Density Polyethylene 

• EPDM  : Ethylene Propylene Diene Monomer 

• PVC : Polyvinyl Chloride 

 

1.2.10.2 Clay-Filled Geosynthetic Barrier (GBR-C) 

A material obtained by combining geosynthetic materials in plate form at the factory, where the barrier 

function is primarily provided by clay. 

 

1.2.10.3 Bituminous Geosynthetic Barrier (GBR-B) 

A material obtained by combining geosynthetic materials in plate form at the factory, where the barrier 

function is primarily provided by bitumen. 

12
62

65
33

46
56

 - 
12

62
65

33
46

56
 - 

12
62

65
33

46
56

 - 
12

62
65

33
46

56
 - 

12
62

65
33

46
56

 - 
12

62
65

33
46

56
 - 

12
62

65
33

46
56

 - 
12

62
65

33
46

56
 - 

12
62

65
33

46
56

 - 
12

62
65

33
46

56
 - 

12
62

65
33

46
56

 - 
12

62
65

33
46

56
 - 

12
62

65
33

46
56

 - 
12

62
65

33
46

56
 - 

12
62

65
33

46
56

 - 
12

62
65

33
46

56



6  

1.3 Application Areas of Geosynthetic Barriers 

Table 1. 2 Application Areas and Standards of Geosynthetic Barriers 

 

Application Areas Standard Schematic Representation 

 

Characteristics required for use in reservoirs and 

dams (*) 

 

 

TS EN 13361 

 

 

 

Characteristics required for use in canals (*) 

 

 

TS EN 13362 

 

 

 

Characteristics required for use as a liquid barrier 

in tunnels and underground structures 

 

 

TS EN 13491 

 

 

 

Characteristics required for use in liquid waste 

storage sites, transfer stations or secondary 

storage facilities 

 

 

TS EN 13492 

 

 

 

Characteristics required for use in solid waste 

storage and disposal sites 

 

 

TS EN 13493 

 

 

 

Characteristics required for use in transportation 

infrastructure 

 

 

TS EN 15382 

 

 
 

*Within the scope of this standard. 
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2. GENERAL PROVISIONS 

The technical properties of the geosynthetic barrier shall be determined by the project manager during 

the design phase according to the conditions at the application site. 

 

Geomembrane (HDPE, LLDPE, PVC, and EPDM) material with a thickness of less than 1,50 mm 

shall not be designed. 

 

Laminated geomembrane materials shall not be used in DSİ projects. 

Geosynthetic barrier rolls shall be produced as a single piece, with no welds, joints, colour variations, 

or surface defects. 

 

The surface must be smooth (except the weld zones), with no irregularities in texture, and no 

variations in texture height or thickness on textured geomembranes. 

 

In textured geomembranes, weld zones shall be manufactured smooth from the weld line onwards. 

 

The contractor shall perform the manufacturing in accordance with the project, specifications, and 

contract terms. 

 

All necessary tools, equipment, personnel, and testing costs required to verify that the manufacturing 

meets the specified quality standards in the specifications shall be borne by the contractor. 

 

The standard provisions in the specifications shall be valid within the scope of the references made, 

and in case of any discrepancies between the specifications and the standards, the provisions of the 

specifications shall prevail. The latest versions of relevant TS, EN, ISO, ASTM, etc. standards shall 

be used, and in case of withdrawal of the relevant standards, equivalent standards accepted by the 

Authority shall be valid. 

 

In the event of any disputes arising after the tender regarding the project, materials, or construction, 

the Authority's discretion and requests shall be binding, and the contractor shall be responsible for 

addressing them. 

 

The contractor shall deliver samples from the site to the laboratories, at least 60 days before 

commencing construction in sealed form, taking into account the testing processes for the products 

to be tested. 

Product compliance tests will be conducted at DSİ laboratories. The tests that cannot be conducted at 

DSİ laboratories for technical reasons shall be performed at laboratories accredited by TÜRKAK 

(Turkish Accreditation Agency) in accordance with TS EN ISO/IEC 17025, as deemed appropriate 

by the Authority, and independent of the geosynthetic manufacturer, for the tests specified in Tables 

6.3, 6.4, 6.7, 7.1, and 8.1. 

 

Following the Authority’s confirmation of the material, the contractor shall submit the work schedule 

to the Authority for approval and then proceed with implementation. 

 

Materials that fail the tests shall be removed from the construction site by the contractor, accompanied 

by a report signed by the Construction Inspection Officer, laboratory technician/surveyor, and 

contractor/contractor representative and prepared by the Authority. Following the removal of the non-

compliant materials from the construction site, samples shall be taken from the new batch upon its 

arrival. 
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Without the knowledge and approval of the authority, the contractor and the product manufacturer 

shall not deliver materials of different brands and codes to the construction site. 

Even if the contractor has had the tests conducted at an independent accredited laboratory independent 

from the geosynthetic manufacturer, the Authority may collect new samples from each geosynthetic 

barrier batch delivered to the construction site and reconduct the tests at DSİ Laboratories, or at an 

accredited laboratory in compliance with the TS EN ISO 17025 standard, as determined by the 

Authority in an event that the tests cannot be conducted for technical reasons at DSİ Laboratories. 

 

In the event of a request for a test re-run, the tests shall be conducted on the witness samples kept at 

the laboratory. 

 

The contractor firm shall guarantee for a minimum of 50 (fifty) years from the date of provisional 

acceptance of the work against any issues that may arise due to the geosynthetic barrier materials 

used by the contractor failing to perform their function to the extent that they become unusable as a 

result of manufacturing defects or natural conditions (UV rays, ozone, chemical interactions, freezing, 

cold, heat, etc.). The contractor shall be responsible for fulfilling this obligation, and the manufacturer 

or supplier's liability shall be towards the contractor. 

 

The contractor is responsible for the safe distribution, horizontal and vertical transportation, 

unloading, and storage of all equipment and materials specified in the contract and its annexes or the 

ones approved by the Construction Inspection Officer. The contractor shall comply with the 

provisions specified in the technical documents of the geosynthetic barrier manufacturer in regard to 

these matters. 

 

The contractor shall take protective measures (temporary fencing, lighting, etc.) to prevent damage 

to geosynthetic barriers during the construction phase. The contractor is liable for any damage or loss 

arising from the failure to take sufficient safety measures at the workplace and in the perimeter. The 

contractor must take all necessary measures to prevent accidents, damage, and loss, and must comply 

with instructions given by Construction Inspection Officer to reduce the possibility of accidents, 

damage, and loss. 

 

The contractor shall provide training to employees on the procedures and measures to be taken to 

prevent accidents possibly caused by vehicles, equipment, machinery, and explosive materials used 

at the workplace. The contractor shall keep records of the training provided. 

 

Prior to the commencing of installation, the contractor shall submit to the Construction Inspection 

Officer a document/certificate confirming that the welder who will perform the welding operations 

has a certificate in compliance with the welding method to be used and has performed at least 50.000 

m2 welding in a similar-nature work. 

In case of sourcing the geosynthetic materials from abroad, documentation proving that the 

geosynthetic barrier manufacturer has a representative in Türkiye must be submitted to the Authority. 

 

In the reservoirs of dams and ponds, the trenches where the geosynthetic barrier is anchored shall be 

designed above the maximum water level, and above the calculated freeboard in the dam body. 

 

In dams and ponds, necessary design measures shall be taken in the riverbeds with continuous or 

seasonal flow that intersect the trenches where the geosynthetic barrier is anchored, and the necessary 

measures to prevent water from penetrating and damaging the geosynthetic barrier anchored in the 

trenches shall be detailed in the designs, and hydraulic structures shall be constructed to divert 

rainwater to the reservoir without allowing it to enter beneath the geomembrane. 
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In the area where the geosynthetic barrier is constructed in dams and ponds, a drainage project will 

be prepared and constructed to prevent either groundwater or surface water from leaking into the 

geosynthetic material and causing damage to it. 

 

In the event of identification of structures capable of producing gas within geological units in 

reservoirs where geosynthetic barriers will be constructed in dams and ponds, the necessary drainage 

projects shall be prepared and constructed. 

 

Water and gas drainage projects shall be designed in accordance with the DSİ "Technical 

Specifications for Drain and Drainage Works". 

 

During the installation of geosynthetic barriers in dams and ponds, the Construction Inspection 

Officer, the inspection authority, the contractor, and the manufacturer will jointly conduct a detailed 

visual inspection of the geosynthetic material. In the event of detection of any defects (different 

colours, scratches, cracks, etc.) during the inspection, the materials shall be removed from the site 

without proceeding to further operations subsequent to the preparation of a joint official report. 

2.1 Manufacturer 

The geosynthetic barrier manufacturer shall meet the minimum requirements stated below. The 

manufacturer must hold; 

• a Manufacturer Compliance Certificate issued by DSİ; 

• up-to-date TS EN 13361 and TS EN 13362 Standard Compliance Certificates for geosynthetic 

barriers to be supplied; 

• Quality Management System Certificates issued by institutions accredited by TÜRKAK in 

accordance with TS EN ISO 9001; 

• Certificates for the TS EN ISO 14001 Environmental Management System issued by 

institutions accredited by TÜRKAK; 

 

• The Occupational Health and Safety Management System Certificate issued by authorized 

bodies in accordance with TS ISO 45001; 

• Test result report from TÜBİTAK (Scientific and Technological Research Council of 

Türkiye) Marmara Research Centre (MAM) or an internationally accredited institution 

showing that geosynthetic barriers are suitable for drinking water at a temperature of 23 ± 2°C 

in accordance with BS 6920 or equivalent standards; 

• All tests specified in Tables 6.3, 6.4, 6.7, 7.1, and 8.1 are conducted in a laboratory accredited 

by the Turkish Accreditation Agency (TÜRKAK); 

• a CE Certificate and ISO certification acquired in accordance with Law No. 4703 and relevant 

regulations for geosynthetic barriers. 

The manufacturer shall prepare an "Application Manual" (including transportation, storage, laying, 

welding method, and testing, etc.) explaining the application rules and submit it to the Authority 

troughed the contractor. 

 

The product brand, type, and code of the geosynthetic barriers shall be specified, along with the Type 

Test reports (Table 6.5, 6.6, 6.8, 7.2, 8.2) in accordance with TS EN 13361 and TS EN 13362 

Standards and submitted to the Authority along with the products shipped to the construction site. 
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The manufacturer shall notify the Authority of the planned commencement and completion dates of 

production prior to commencing production. The Authority may conduct inspections at the 

manufacturer's facilities at any stage of production without prior notice. 

The Authority may have the entire production inspected by authorized companies in the TS EN 13361 

and TS EN 13362 System 2+ fields or by technical personnel assigned to the facility during the 

production phase. 

The geosynthetic barrier manufacturer shall have thickness measurement devices equipped with 

ultrasonic, laser, or similar technological systems to measure the thickness of the geosynthetic barrier 

continuously along its length at intervals of 1 metre in the production line at the factory. 

 

The geosynthetic barrier manufacturer shall establish a quality plan in accordance with the raw 

material information form provided by the raw material manufacturer and the TS EN 13361 and TS 

EN 13362 standards and shall confirm compliance with this quality plan troughed intermediate 

inspections. 

 

The following records shall be maintained for traceability purposes: raw material batch number, 

acceptance quality control documentation, production records (work order, production, quality 

control stages, production machine, production date, etc.), process control, and performance records. 

 

The contractor shall provide theoretical and practical training to all workers who will do the spreading 

at the manufacturer's premises or construction site for a minimum of 3 (three) days on the basic 

characteristics of the geosynthetic barrier, stacking, spreading, welding, etc., and records of the 

training shall be provided to the Construction Inspection Officer. The validity period of the certificate 

issued to participants by the manufacturer following the training is 3 (three) years. The Authority 

shall be notified prior to the training, and the Authority's technical personnel may also participate in 

the training. 

 

The formulation of materials used in the production of geosynthetic barriers must be submitted to the 

Authority, and production must be carried out using virgin raw materials. Scrap, offcuts, residues, 

and recycled (scrap) raw materials must not be used during production. 

 

3.  LABEL INFORMATION 

The below stated minimum information must be present on the product. This information must be 

printed using an indelible (ultrasonic, laser, etc.) technological method, repeated regularly at intervals 

of 1,5 metres along the front (top) surface of the product, at least 10 centimetres inward from the weld 

line, and in a size that can be easily read from a distance of 1 metre on both sides. 

• Name of the project 

• Standard of the product 

• Type of main polymer (HDPE, LLDPE, EPDM, PVC, etc.) 

• Dimensions of product unit (product width and length in metres) 

• Thickness of the product 

• Unit area mass (in geosynthetic clay barrier) 

• Production date of the product (dd/mm/yyyy) 

• Registration number (written separately for each roll) 

• Name of the manufacturer 

• A continuous white line or a line of a different colour visible from a distance of 1 metre 

above the product, indicating the overlap distance for the welding process.
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4.  CONDITIONS OF SAMPLE COLLECTION AND SUBMISSION  

The Authority shall establish a commission consisting of at least three members, including one 

Construction Inspection Officer, a laboratory technician/surveyor, and the contractor or the 

contractor's representative, for the inspection of geosynthetic barriers. The committee shall collect 

samples from the construction site in accordance with the quantities, dimensions, and conditions 

specified in Table 4.1, and send them to the laboratories specified in Article 2 for the tests required in 

Tables 6.3, 6.4, 6.7, 7.1, and 8.1. 

Table 4.1 Number of Samples to Be Submitted 

 

Quantity of Product Shipped (m²) Number of Samples to Be Collected(n) 

Up to 

2.500 1 

5.000 2 

10.000 3 

10.001 and larger shipments 3 units and an additional 1 unit for every 10.000 m² 

 

Sample sizes and quantities to be collected (for each sample): 

 

Cross-Machine Directions : Entire width of the sample 

Machine Directions    : At least 2 m (The area of each sample collected from geosynthetic 

material less than 3 meters wide shall be no less than 6 m2). 

 

 

 

 

 

Figure 4.1 Sample Collection and Submission Conditions (Machine and Cross-Machine Directions)

(1) Lot 
(2) Sample 
(3) Test sample 
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Samples shall not be collected from the first two layers of the roll. 

Samples shall be cut to cover the entire width of the roll. 

Samples shall be taken from the part of the product that is free from defects caused by manufacturing, 

damage during transportation, crushing, scratching, and welding (except for welding tests), and non-

wavy. For samples where welding tests are required, an additional sample of 1 meter in width and 2 

meters in length shall be submitted in a way that the welding zone centred. Samples must be free of 

dirt, mud, irregularities, holes, etc. 

 

Each sample shall be submitted as a single piece, without being cut or divided. 

 

No more than one sample shall be sealed with the same seal. Each sample shall be sealed individually, 

with the seal affixed to one corner of the sample. Seals shall not be affixed to the middle edges of the 

sample but only to the corners. The samples shall not be wrapped with steel wire for sealing, and the 

outer packaging of the samples shall not be sealed. Upon sealing, the samples shall be packaged 

(wrapped in bubble wrap) to keep them preserved. 

 

The machine and cross-machine directions of the samples, the front (top) and back (bottom) sides 

shall be clearly marked with a coloured, non-erasable pen on the corners of the sample where the seal 

is affixed, and the sample orientations shall be indicated with arrows (machine direction – cross-

machine direction). This information shall not be written on the centre or edges of the samples. 

 

Samples shall be collected from different rolls of geosynthetic material in accordance with the above 

table. 

The samples shall be packaged rolled in a manner that prevents crushing, scratching, or tearing without 

folding and shall be shipped accordingly. 

 

Rolled samples shall not be tied with steel wire or covered with packaging tape. 

 

Samples shall not be taken from geosynthetic clay barriers that have been drenched. 

 

Samples shall be shipped to the laboratory along with the "Construction Site Sample Collection 

Reports" numbered F 0 16 00 56. 

 

5.  SPREADING OF GEOSYNTHETIC BARRIERS 

5.1 General Provisions 

Geosynthetic barriers shall be manufactured in dimensions aligned with the project. 

 

The contractor shall deliver the materials, equipment, and auxiliary devices specified in this 

specification to the site and conduct the tests specified in Tables 6.3, 6.4, 6.7, 7.1, and 8.1. 

 

The contractor shall perform the field tests specified in Table 6.1 at the construction site. 

 

The spreading and assembly of geosynthetic barriers shall be carried out under the supervision of the 

manufacturer's technical personnel. 

 

In cases where geotextile is used together with geomembrane without being laminated for 

conservation purposes, the project manager shall provide the application details in the project to 

ensure that the two materials work together and prevent them from sliding apart. If such details are 

not provided in the project, the contractor will submit a proposal outlining the method to be applied 

and application will proceed in line with the approved proposal by the Authority.
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In cases where geosynthetic barriers are coated with concrete, the project manager shall provide 

detailed cross-sections. 

If specified in the project, geotextile of the type specified in the project shall be spread first on the 

levelled ground in order to ensure impermeability. The quality and characteristics of the materials to 

be used shall comply with the provisions of the Regulation on Construction Materials (305/2011/EU). 

All surfaces to be coated shall be flat and they shall be free of penetrating materials and debris. 

 

An engineering geology map at an appropriate scale, including the geological and geotechnical 

characteristics of the ground, shall be prepared prior to the coating process in the reservoir. If there 

are trees, they shall be cut down, and tree roots and organic materials shall be removed from the 

reservoir area down to the natural ground (if necessary, plant roots shall be dried using agricultural 

chemicals deemed appropriate by the Authority). 

 

Improvement works shall be carried out in the reservoir to ensure waterproofing before spreading the 

geosynthetics. 

 

In cases where the ground is karstic and porous, projects shall be developed to fill existing or potential 

voids in the ground and prevent their reformation over time in order to avoid geomembrane tears. 

Following the improvements made in accordance with the principles specified in the project, 

geosynthetic material spreading shall proceed. 

 

Filling materials shall not contain plant waste or peat-like materials to prevent gas formation. 

Geomembrane anchoring trenches will be excavated at the upper elevation around the reservoir 

coating area. The dimensions of these anchoring trenches shall be designed and determined based on 

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

in the project may be increased or decreased on-site by the Authority. 

During the coating work inside the reservoir, any construction work in the riverbed shall be carried 

out during the low-flow season when river flow is minimal. If deemed necessary, diversion measures 

shall be taken at the construction site. 

 

During construction, water accumulating on the construction site or flowing from slopes shall be 

removed from the construction site by drainage and/or pumping. 

Within the scope of the project, the details of geomembrane transitions and/or connections that will 

come into contact with all hydraulic structures to be manufactured (spillway, sluice-diversion conduit, 

water intake structure, etc.) shall be specified in the project, and the contractor shall supply the 

necessary equipment for the implementation of the manufacturing details, and the relevant 

manufacturing or installation will be carried out with the approval of the Construction Inspection 

Officer. 

 

All excavation and filling work to be carried out during the coating process shall be performed in 

accordance with the DSİ Technical Specifications for Excavation and Filling Works. 

 

At the end of construction, geosynthetic material in the dam/pond body shall be embedded in a 

protective concrete bedding at the crest level and along the crest in accordance with the project. 

 

In areas within the reservoir site that have been prepared for geosynthetic installation following any 

reinforcement, drainage, filling, and grading work, the coating process shall commence after 

obtaining the approval of the Authority. 

The geotextile of the type indicated in the project shall be spread first, if it is specified in the project. 
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A map showing the water structure according to the national coordinate system shall be drawn in 

CAD format, and the construction site shall be divided into appropriate sections, and a geosynthetic 

layout plan shall be drawn and numbered. 

 

Geosynthetic barriers shall be spread in accordance with the laying plan. The reservoir area shall be 

covered with geosynthetic material, including a freeboard above the maximum water level. 

 

The relevant geosynthetic materials shall be spread according to the plan prepared in CAD format, 

with the production serial numbers following each other. 

 

Sketches showing the locations of all repairs and damage tests performed on the geomembrane shall 

be prepared, and the sketches shall include the roll number, panel number, spreading dates, repair 

number, and type of damage (puncture, tear, etc.) for each panel. The actions taken shall be submitted 

to the Authority in CAD format. 

 

The laying plan must be submitted to the Construction Inspection Officer for approval at least 2 (two) 

weeks prior to the scheduled spreading work. Implementation shall begin after the laying plan’s 

approval. 

 

Spreading operations shall not commence until the test results of samples taken from geosynthetic 

barriers delivered to the site are received from the relevant laboratory. 

 

The next layer shall not be spread until each geosynthetic layer is accepted and approved upon 

installation. 

 

Geosynthetic barriers shall be spread long enough to fit into the anchor trench. The geosynthetics 

placed in the anchor trench shall be filled with filling materials according to the project specifications 

to prevent shifting. 

During the spreading of geosynthetics, unauthorised persons shall be prevented from entering the 

work site. All personnel shall work on the geomembrane while wearing special footwear that does 

not damage the geomembrane, and no personnel will engage in any other activities. All necessary 

safety measures will be taken during the work to prevent damage to the geosynthetic (no smoking, 

keeping away the sharp, penetrating, flammable, or explosive materials etc.). 

 

During the geosynthetic spreading process, there shall be no curling or scratching, and the underlying 

geotextile shall not be damaged. 

 

After the geomembrane and geotextile are laid, the concrete casting equipment shall not damage the 

geomembrane during concrete casting. 

 

Geosynthetics shall be spread under conditions where the ambient temperature is between 5°C and 

40°C. They shall not be spread under unfit weather conditions (rain, strong winds, snow, etc.). 

 

Under no circumstances shall an entire roll round down the ramp by gravity or be dragged. 

 

No wheeled or tracked vehicles shall be allowed to drive directly over the geosynthetics. In case of 

necessity, vehicles may only drive through in this area after a soil cover layer of which minimum is 

determined by the project manager, is spread. 

In order to prevent geosynthetic materials from slipping on ramps, panels shall be temporarily 

compressed within trenches or a portion of it will be stabilized. 
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The coating process shall begin with the body and prepared slopes. The reservoir base shall be coated 

upon the coating of slopes. The joints of geosynthetic panels spread on the slopes shall be aligned 

parallel to the slope gradients, and no transverse joints shall be made on the slope. In case of need for 

a transverse extension to be made on a slope steeper than a 1/2 slope ratio, the extension shall be 

embedded in the intermediate anchorage trench. The anchorage trenches shall be covered with soil 

and sealed with a geomembrane piece and welded. 

 

Geosynthetic materials will be spread longitudinally in the reservoir in such a way that they are 

subjected to longitudinal stress. 

 

During the implementation, all concrete and similar-nature surfaces with rough or sharp protrusions 

must be repaired, and proper installation in accordance with the project and specifications must be 

ensured on these surfaces. 

 

During the geosynthetic application, sandbags shall be placed on the panels laid by generating grids to 

protect against wind risk, with 1 (one) sandbag per 10 m2. 

 

Geosynthetics installed in the anchorage trenches around the reservoir shall be filled with soil and 

compacted using a vibrating plate compactor. 

 

5.2  Transportation and Storage at the Construction Site 

Geosynthetic rolls shall be transported to the project site covered with a tarp. However, geosynthetic 

clay liner rolls shall be transported in containers or closed truck beds. 

Geosynthetic materials shall be stored on pallets at least 10 cm high on a dry, and firm surface with 

drainage. 

 

A maximum of 2 (two) rolls shall be stacked on top of each other. 

 

In addition to the protective packaging on the stored rolls, they shall be covered with a plastic sheet 

or tarpaulin. 

 

Geosynthetic clay liners shall be stored in a closed environment. 

 

The label information on the product shall be affixed to the outer packaging of the product using a 

PVC-based label in a manner that cannot be erased. During storage, this label information shall be 

placed in a way which is legible. 

 

The storage area shall have sufficient capacity to store all geosynthetic rolls. 

 

The following equipment shall be used during the unloading of rolls from containers and truck beds: 

 

• Transport/unloading bar; 

• Handling/unloading bar with a construction machine and/or boom-mounted forklift. 

• After transportation and unloading, the packaging of the geosynthetic clay liner rolls shall be 

inspected, and any minor damage on the packaging shall be sealed with water-resistant 

adhesive tape. 
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5.3  Anchorage Trench 

Anchorage trenches shall be excavated and prepared in accordance with the application projects prior 

to the installation of the geomembrane. The minimum trench dimensions shall be 50 cm in width, 50 

cm in height, and 150 cm in top clearance. The corners of the trenches shall be slightly rounded in 

order to avoid sharp bends where the geomembrane meets the trench. Geotextile-lined geomembrane 

shall also be used inside the anchorage trench. The quantities and distances of the weights to be placed 

on top shall be determined by the project manager. 

5.4 Filling of the Anchorage Trench 

 

The anchorage trench shall be filled and compacted in accordance with the details specified in the 

approved project, following inspection by the Construction Inspection Officer. 

In the event of filling the anchorage trench with lean concrete, care must be taken not to damage the 

geosynthetics. 

 

6. HDPE, LLDPE, and PVC geomembranes  

6.1 Geomembrane Field Welding Methods  

1. Double-seam fusion welding 

2. Extrusion welding (except PVC) 

Geomembrane covers shall be overlapped by a minimum of 100 mm for double-seam fusion welding 

and a minimum of 75 mm for extrusion welding. 

 

Welds shall be made as parallel to the slope as possible. Welds perpendicular to the slope shall be 

avoided, and field welds shall be minimised at corners and in geometrically shaped sections. T-welds 

at the base shall not be closer than 1,5 m to the slope toe. No wrinkles or "fish-mouth" shall be present 

after welding. 

 

Welding works shall not be performed in rainy weather or during morning dew. 

 

6.1.1 Welding Equipment and Accessories 

1. Automatic welding machine 

2. Extrusion welding machine 

3. High-speed grinding tool 

4. Hot air blower 

5. Vacuum testing equipment 

6. Field tensiometer and sample cutting equipment for source shear and stripping tests 

7. Equipment for air pressure tests 

8. Roll opening equipment 

9. In sites where the use of a robot is not suitable, the welding process will be performed 

manually using suitable equipment upon the approval from the Authority. 

10. Required electrical cables and other tools. 

 

6.1.2 On-site weld testing 

On-site weld testings shall be performed to verify the compatibility of welding conditions and welding 

equipment. Test welds shall be performed under the supervision of the Construction Inspection 

Officer. 
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Test welding shall be performed in accordance with TS EN 12317-2 and TS EN 12316-2 standards 

(welding length: 3 metres for double-seam fusion welding, 1 metre for extrusion welding) under the 

supervision of the Construction Inspection Officer, including shear and peeling tests. 

 

If the test welds fail to meet the specification values, the welding equipment and/or welder will not 

be accepted, and welding operations will not commence until the deficiencies are corrected and two 

consecutive successful test welds are achieved. 

 

Shear and peeling resistance tests will be conducted on five (5) identical samples at the weld locations. 

The test results of the five (5) identical samples shall meet the values specified in Tables 6.3, 6.4, and 

6.7. The criteria for obtaining five (5) successful test results (test results, machine temperature, 

welding speed, and pressure amount) shall be recorded in a report, and the welding process shall be 

carried out in accordance with these criteria. 

 

 

Figure 6.1 Shear Resistance Test 

 

 

 

Figure 6.2 Peeling Resistance Test 

Extrusion welding rods shall be made of the same basic material used in geomembrane manufacturing. 

 

6.1.3  Field Tests 

The contractor shall subject all field welds to testing. The equipment required to perform the field 

tests specified in Table 6.1, as well as any additional equipment that may be necessary, shall be 

provided by the contractor and made ready at the site. 

Destructive welding tests (shear and peeling resistance tests) shall be conducted in every 200 metres. 

 

Lap 

Tensile Force 

Welded Area Plate 

Tensile Force 
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If deemed necessary by the Authority, samples may be taken from the construction site for the 

geomembrane and geomembrane weld inspections, and re-testing for compliance may be conducted 

at DSİ or independent accredited laboratories. 

Sample cutting equipment and moulds used in conjunction with the tensile testing machine for the 

welding tensile force test to ensure that the required standard samples are of the same size shall be 

kept available in the construction site laboratory. 

Table 6.1 Field Tests 

 

Tests Standards Criteria Values 

Vacuum test ASTM D5641 No leakage 

Air pressure test on double-seam fusion welds 
ASTM D5820 No leakage 

Shear resistance TS EN 12317-2 6.3, 6.4, 6.7, 7.1 

Peeling resistance TS EN 12316-2 6.3, 6.4, 6.7, 7.1 

Spark test (hole inspection on geomembrane 

surface) 
ASTM D7240 

No leakage (no 

holes) 

 

6.1.4  Vacuum Test 

The vacuum test equipment for the double-seam fusion welds and extrusion welds test shall consist 

of the following: 

1. A vacuum box consisting of a cabin, an observation window, a soft rubber seal mounted on the 

bottom, and a vacuum motor; 

2. A plastic bucket and a large-sized brush; 

3. A foamy solution. 

 

Test Procedure 

1. Excess material of the lap will be cut off. 

2. The observation window of the vacuum box and gasket surfaces will be cleaned, and any potential 

leak points will be checked. 

3. The geomembrane will be soaked with the foamy solution in a strip at the dimensions of 

approximately 300 mm x 1200 mm (the length of the box). 

4. The box will be placed on the wetted area and pressed down. 

5. The vacuum motor will be started, and the vacuum box will be pressurised to ≥ 0,3 bar vacuum, 

ensuring that the vacuum is applied to the geomembrane.  

6. For approximately 15 seconds, the presence of bubbles in the foamy solution will be investigated 

through the observation window to check for leaks in the geomembrane sources. 

7. If no bubbles are observed in the 15 second duration, vacuum motor will be turned off and the test 

will be concluded. The test will be repeated sequentially. 

8. All areas where bubbles are observed will be marked, repaired, and subjected to the test again. 

9. In areas where the sources cannot be tested using this method, tests will be conducted using 

alternative methods as determined by the Construction Inspection Officer. 

 

6.1.5 Air Pressure Test (double-seam fusion welds only) 

Equipment required for testing double-seam fusion welds are as follows; 

1. A compressor mounted on a bedding to protect the geomembrane, capable of providing sufficient 

pressure. 

2. A sharp-tipped, channelled needle with a manometer mounted on it, or another approved pressure 

supply device. 
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Test Procedure 

1. One end of the channel to be tested will be closed. 

2. A needle or approved pressure supply device will be inserted into the closed end of the channel 

created using a double-seam fusion weld. 

3. Air will be pressurised using a compressor to ensure that the air channel is completely clean. 

4. The other end of the channel will also be sealed. 

5. Pressure values corresponding to the geomembrane thicknesses shown in Table 6.2 will be applied 

using the compressor, the valve will be closed, and after the pressure inside the channel has 

equilibrated within two minutes, the pressure value will be monitored for approximately five 

minutes. 

6. If the pressure loss exceeds the values shown in Table 6.2 or the pressure does not stabilise, the 

faulty area will be identified, repaired, and tested again. 

7. The needle or approved pressure supply device will be removed. 

8. The length of the welded joint subjected to the test can be 25 metres at most. 

9. Welds shall be made as double seam (2 x ≥ 15 mm) integrated with a control channel (≥ 15 mm) 

left for the air pressure test between them. 

Table 6.2 Pressure Values for the Air Pressure Test 

Geomembrane 

thickness 

 

Minimum 

pressure 

 

Maximum pressure 

 

Permissible pressure loss 

(mm) (psi) (bar) (psi) (psi) (psi) (bar) 

1,50 27 1,9 35 2,4 3 0,2 

2,0 30 2,1 35 2,4 2 0,15 

2,50 30 2,1 35 2,4 2 0,15 

3,00 30 2,1 35 2,4 2 0,15 

6.2  Repair Works 

 

Defective and faulty welded sections shall be re-welded in accordance with the specifications. 

All holes, tears, etc., larger than the tip opening of the extrusion welding machine shall be repaired 

with extrusion welded patches. Small holes shall be repaired by covering them with extrusion weld, 

and a patch will be applied in case that the hole is larger than 4 mm. 

 

Tears shall be repaired by patching. If the tear is on a slope or in a stress zone and has a sharp edge, 

the sharp edge will be rounded before patching in order to prevent further damages. 

 

Defective geomembranes shall not be spread. Large holes, irregularities caused by poor spread of raw 

material, and areas contaminated by foreign matter shall be patched. 

 

The geomembrane surface to be patched must be cleaned and grinded at least 10 minutes before 

repair. During grinding, no more than 10% of the thickness shall be removed. 

 

Welding shall be started from the point where the grinding begins and shall overlap the previous weld 

by at least 50 mm. The overlap directions on the base and slope surfaces must be strictly in the flow 

direction. If an extrusion weld is to be applied over an existing extrusion weld, the old weld surface 

will be grinded. 

 

Patches shall be round or oval in shape and extend at least 150 mm beyond the edge of the defective 

area. All patches shall be of the same thickness and structure as the geomembrane used, grinded with 
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an angled grinding tool to create a tapered edge before being placed on the geomembrane and applied 

using approved methods. 

 

6.2.1 Inspection of Repairs  

In cases where the Construction Inspection Officer does not request a destructive test from the 

repaired weld, a non-destructive test (spark test, etc.) will be performed at each repair area. 

6.2.2 Recording of Results 

The contractor shall provide the Construction Inspection Officer with documents showing the results 

of all tests conducted daily. These documents shall identify all sources that initially failed the test and 

include evidence that these sources have been repaired and successfully passed the test again. 

6.2.3 Documentation 

Documentation for all repairs shall be prepared as follows:  

• Name of the Project 

• Number of the Repair  

• Location of the Repair  

• Date of the Repair 

• Date of the Test  

• Result of the Test 

• Person who Performed the Repair 

• Persons who Approved: (Construction Inspection Officer, laboratory technician/surveyor, and 

contractor/contractor representative) 
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7. EPDM GEOMEMBRANE 

7.1  Seaming of EPDM Geomembrane 

1- Cold seaming 

2- Hot seaming 

 

Geomembrane panels prepared according to the project specifications shall be spread side by side 

with a 40 mm overlap for hot seaming and a 200 mm overlap for cold seaming. If the ground prevents 

the seaming machine from moving smoothly, a temporary layer of hard, flat material such as thin 

plywood shall be placed under the areas to be seamed. 

 

7.2  Seaming for testing purposes 

Test seaming shall be performed on-site to verify the suitability of the seaming conditions and 

seaming equipment. Test seaming shall be carried out daily under the supervision of the Construction 

Inspection Officer for all seaming equipment used that day. 

The test sample shall have a hot and cold seaming length of 2 m in accordance with TS EN 12317-2 

and TS EN 12316-2 standards. Shear and peeling tests shall be conducted using a tensiometer under 

the supervision of the Construction Inspection Officer. 

 

The welding shear and peeling tests shall be performed on five (5) identical samples. The individual 

results of the five samples shall not be below the value specified in the specification. For both welds, 

any tear occurring at the source or at the source-geomembrane joint indicates that the source process 

is failed. Weld values shall comply with the weld values specified in Table 7.1 (EPDM). 

 

7.3 Cold Seaming 

EPDM geomembrane panels shall be overlapped by at least 200 mm along the edges. 

 

The surfaces of the EPDM geomembranes shall be cleaned by wiping to remove any dirt and then 

dried. 

 

The special primer paint (adhesive) shall be applied to the lower part of the geomembrane above the 

overlap and the upper part of the geomembrane below the overlap until the surface turns a dark colour, 

using back-and-forth movements. 

 

Once the primer paint is dried sufficiently, the special adhesive tape shall be applied to the lower 

geomembrane along the overlap area with a minimum width of 75 mm. During this process, the 

adhesive tape must extend at least 15 mm and no more than 30 mm beyond the overlap joint. 

 

Primer paint shall be applied again to the inner side of the remaining geomembrane and carefully 

seamed over the adhesive tape on the upper geomembrane (the protective layer on the tape must be 

removed during sealing of the upper geomembrane and should not be removed beforehand). 

 

The top of the joint shall be rolled with a cylinder to a thickness of 100 mm to ensure that air bubbles 

are removed from the seaming gap and particles adhere. 

If the tape applied along the joint ends, the new tape will be overlapped by 100 mm onto the old tape, 

and the application will continue. 

In case there are remaining air bubbles, the affected area will be punctured to release the air, and the 

hole will be repaired with EPDM patches, leaving a minimum of 75 mm margin around the hole. 
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Special EPDM patches shall be applied to the 3 or more joints of the geomembranes. 

The perimeter of each patch shall be sealed with a geomembrane-compatible adhesive recommended 

by the manufacturer. 

 

7.4 Hot Seaming 

For hot seaming of EPDM geomembrane, a thermal tape compatible for the width decided by the 

Construction Inspection Officer and the contractor shall be used. 

It shall be seamed using hot air or automatic wedge welder. 

 

The surfaces of EPDM geomembranes shall be cleaned and dried to ensure no dirt remains. Organic 

solvents such as thinner must not be used for cleaning. 

 

The thermal tape along the edge of the geomembrane shall be heated to a temperature close to its 

melting point using hot air. Seaming will be ensured by applying pressure with a roller to the bonding 

surfaces. 

 

For hot air seaming, a hot air nozzle shall be used. In areas where the hot bonding machine cannot be 

used on-site, a blow dryer suitable for manual seaming shall be used. Both devices shall have a hot 

air adjustment mechanism. 

 

The hot seaming process shall be applied continuously. 

 

The width of the hot air nozzle of the hairdryer shall be compatible with the width of the thermal tape. 

7.4.1 Hot Seaming with the Hot Seaming Machine  

The hot seaming applicator shall be adjustable in speed. 

 

The hot air nozzle shall be at least 40 mm wide and positioned so that it can enter between the lapping 

surfaces. 

 

The pressure roller shall be at least 40 mm wide. The seaming temperature and machine speed shall 

be adjusted to be compatible with each other, ensuring no seaming gap or material deformation. 

 

All seaming joints at T-junctions shall be secured with an EPDM geomembrane-compatible seaming 

paste. 

 

7.4.2  Inspection of the Geomembrane Welded on Site 

1. A vacuum test will be applied to all field-seamed joints of the geomembrane. 

2. The vacuum test will be performed at least 6 hours after the seaming process. 

3. All necessary equipment for the vacuum test will be available on-site (plastic bucket and wide-

brushed brush, foamy solution, chamber, transparent observation window, vacuum pump, and 

vacuum box with a soft rubber gasket mounted on the bottom, etc.). 

4. Excess material of the lapping will be trimmed. 

5. The sealing surfaces of the vacuum box's observation window and gasket will be cleaned, and leaks 

will be checked. 

6. Foamy solution will be applied in strips to the geomembrane joint areas. 

7. A vacuum of 15 kPa will be applied for 15 seconds, and the observation window will be checked 

for the formation of any air bubbles. 

8. All areas where air bubbles are observed during the test will be marked, repaired, and subjected to 

verify the weld. 
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35  

7.4.3  Repair Steps 

1. Tears will be repaired by patching. If the patch is on a slope or in a stress area, the ground will be 

levelled before patching. 

2. The areas of the EPDM geomembrane to be repaired will be cleaned with a sanding machine, and 

then patching tape will be applied using either hot seaming or cold seaming methods. 

3. Patches will be round or oval in shape, with edges extending at least 150 mm beyond the repaired 

area. Additionally, the adhesive joints around the patch edges will be reinforced using an EPDM 

geomembrane-compatible adhesive paste. 

4. The maximum patch size will be determined. If the size exceeds this limit, the entire roll will be 

removed. 

 

Documents showing the results of all tests shall be recorded daily. 
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8. GEOSYNTHETIC CLAY (FILLED) BARRIER 

8.1 General Provisions 

The geosynthetic clay barrier shall contain natural sodium bentonite. 

 

Geosynthetic clay barrier rolls shall be supplied as single pieces, without any welds, joints, or seams. 

 

The geotextile layers on the top and bottom sides shall be secured to each other using the needle-

punching method. 

 

Technical specifications shall comply with the values specified in Table 8.1. 

 

The upper layer shall be a non-woven geotextile, while the lower layer shall be a woven geotextile. 

8.2 Packaging at the Factory, Transportation, and Unloading 

Geosynthetic clay cover rolls shall be stored horizontally in a closed, dry storage area at the 

factory. 

The rolls shall be transported within the factory using a forklift with a boom attachment. 

All necessary measures shall be taken to prevent damage to the material during transportation and 

shipping. 

 

All rolls shall be packaged and labelled in UV-resistant packaging to withstand photodegradation 

caused by UV radiation. 

8.3  Equipment and Personnel for Spreading 

At least the following equipment shall be available for spreading geosynthetic clay covers; 

• Excavator or crane, 

• Loader – Transport/spreading bar, 

• Power source, 

• Spreading and/or installation personnel shall be thoroughly informed by the manufacturer's 

specialist technical personnel about the work to be carried out prior to spreading. 

8.4  Conditions of Spreading 

The geosynthetic clay cover shall be spread in accordance with the manufacturer's instructions. 

 

Spreading work shall be carried out in accordance with the laying plan prepared by the Contractor 

and approved by the Control Authority. 

 

A map showing the water structure according to the national coordinate system shall be drawn in 

CAD format, and the area where the geosynthetic clay barrier to be installed shall be divided into 

appropriate sections, and the layout plan of the geosynthetic clay barrier shall be drawn and 

numbered. 

 

The geosynthetic clay barrier shall be laid out in accordance with the laying plan. The laying plan 

must be submitted to the Construction Inspection Officer for approval at least 2 (two) weeks prior 

to the scheduled spreading work. Application will commence upon the approval of the laying plan. 

 

The geosynthetic clay barrier shall be laid out according to the CAD-prepared plan, with the 

production serial numbers of the relevant geosynthetic clay barriers following each other. 

Spreading and installation works shall be carried out under the same atmospheric conditions. 
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No further work shall be carried out until each geosynthetic clay barrier cover is accepted and 

approved after installation. 

 

The geosynthetic clay barrier shall be covered with the fill or geomembrane material specified in the 

project on the same day, and a work schedule shall be prepared accordingly. 

 

The spreading of geosynthetic clay covers shall be carried out under dry weather conditions; 

spreading shall not be performed in windy conditions. 

 

Geosynthetic clay cover rolls shall be transported within the site using a carrier bar.  

 

Site surface preparations shall be carried out in accordance with the project specifications. 

 

No machinery shall move over the rolls after they are spread. 

 

No wheeled or tracked vehicles shall be allowed to drive directly over the geosynthetics. In case of 

necessity, vehicles may only drive through in this area after a soil cover layer of which minimum is 

determined by the project manager, is spread. 

 

In dry and hot climates, the clay cover shall be moistened according to the manufacturer's 

recommendations immediately before being covered with filling material or geomembrane. 

 

Loading areas shall be protected with sandbags or similar-nature weights (in a way that does not 

damage the clay cover). 

 

Clay barrier joints, unless otherwise specified in the project, shall have an overlap width of at least 

30 cm. For the overlap process, the overlap area shall be filled with at least 0,5 kg/m of bentonite 

powder/granules between the two geosynthetic clay cover layers, with the overlap distance set at 30 

cm inward. 

 

On slopes, the overlap areas of the rolls shall be parallel to the slope direction, and the rolls shall 

be laid side by side. In areas where slope lengths exceed the roll lengths (typically slopes longer 

than 25 m), intermediate flat sections shall be created, and the clay cover shall be spread and 

anchored to the anchorage points in these flat sections. 

 

Anchoring and transition (pipe) points must strictly comply with project details and manufacturer 

instructions. 

 

Completed sections shall be inspected by the construction inspection officer. This inspection will 

verify compliance with the laying plan, the smoothness of the spreading surface, the accuracy of 

the overlap sections, and any potential punctures, damage, or repairs made. 
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9. SAFETY AND SECURITY 

9.1 Fence and Gate Application 

1) A wire fence shall be constructed around the dam/pond reservoir perimeter for life security and 

the integrity of the geomembrane cover, with details and lengths specified in the project. 

2) The wire fence use shall continue along the entire length of the crest outside the protective wall 

and shall be connected in such a way as to prevent passage between the protective wall and the 

crest. 

3) A foundation made of C20/25 concrete with dimensions of 500 x 500 x 500 mm shall be 

constructed under each post, and the structure shall be supported by braces with the same properties 

as the posts every 10 metres in order to ensure the stability of the 2-metre-high installation. 

4) The helical razor-blade stainless steel wire application on the wire fence shall be carried out 

according to the detailed project. 

5) Warning signs of dimensions and number approved by the Authority shall be affixed to the wire 

fence for safety reasons. 

9.2 Construction of a Protection Wall against Rockfall  

After the completion of the geomembrane spreading application, the wire cage shall be built around 

the reservoir as shown in the project and details, following the completion of the filling and levelling 

of the anchorage trenches. 

 

The wire cage shall be manufactured from double-twisted hexagonal galvanised steel wire in the 

dimensions and cage size specified in the project. 

 

9.3 Technical Properties of the Material 

1. Galvanised steel wire thicknesses shall be as follows; 

• Mesh wire 3,0 mm; 

• Edge wire: 3,9 mm; 

• Binding wire 2,4 mm. 

2. The galvanised coating thickness of the wires shall be at least 275 g/m². 

3. All wires and binding wires used in the manufacture of wire mesh shall have a tensile force in 

accordance with TS EN 10223-3, and the galvanised coating of the wires shall comply with TS 

EN 10244-2 standards. 

4. The rocks to be used in the wire mesh filling shall be clean, hard, durable, undamaged, minimally 

abrasive, non-porous, and resistant to all weather conditions (freezing, thawing, etc.). 

5. The material to be used for the wire mesh filling shall comply with the riprap specifications 

outlined in the Natural Building Materials Specifications. 

6. The dimensions of the rocks used shall not be smaller than the mesh aperture diameter of the wire 

mesh and shall not exceed 2,5 times the aperture diameter. 

 

To prevent deformation and swelling, the filling of the gabions shall be carried out in stages. After 

filling with stones, tensioning wires shall be stretched between the vertical faces of each visible outer 

cell using binding wires to prevent deformation of the wire mesh. 
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10. LIST OF REFERENCED STANDARDS 

Table 10.1 List of Referenced Standards 

No. No. of the Standard Name of the Standard 

1 TS EN ISO 9863-1 Method C Geosynthetics - Determination of thickness at specified 

pressures - Part 1: Single layers 

2 TS EN 1849-2 Flexible sheets for waterproofing - Determination of thickness and 

mass per unit area - Part 2: Plastic and rubber waterproofing sheets 

3 TS EN ISO 12236 Geotextiles and geotextile-related products - Static puncture test (CBR 

test) 

4 TS EN 12317- 

2:2010 

Flexible sheets for waterproofing - Adhesive joints 

Determination of shear resistance - Part 2: Plastic and rubber sheets 

for roof waterproofing 

5 TS EN 12316-2 Flexible waterproofing sheets - Determination of resistance to 

peeling at joints - Part 2: Plastic and rubber sheets for roof 

waterproofing 

6 TS EN 14150 Geosynthetic barriers - Determination of liquid permeability 

7 TS EN ISO 1183-1 Plastics - Determination of density of non-cellular plastics - Part 1: 

Immersion method, liquid pycnometer method and titration method 

8 TS ISO 6964 Polyolefin pipes and fittings - Determination of carbon black content 

by calcination and pyrolysis - Test method 

9 TS EN ISO 1133-1 Plastics - Determination of the mass flow rate (mfr) and volume flow 

rate (mvr) of molten thermoplastics - Part 1: Standard method 

10 TS EN ISO 11357-6 Plastics - Differential scanning calorimetry (DSC) - Part 6: 

Determination of oxidation induction time (isothermal OIT) and 

oxidation induction temperature (dynamic OIT) 

11 TS ISO 18553 Pigments in polyolefin pipes, pipe fittings and compounds 

or test method for the evaluation of the degree of carbon black 

dispersion 

12 TS EN 1107-2 Flexible sheets for waterproofing - Determination of dimensional 

stability - Part 2: Plastic and rubber sheets for waterproofing roofs 

13 TS EN 495-5 Flexible sheets - Waterproofing - Determination of foldability at low 

temperatures - Part 5: Plastic and rubber sheets for roof waterproofing 

14 TS EN 14576 Geosynthetics - Test method - Polymeric geosynthetic 

barriers against environmental stress cracking 

15 TS ISO 34-1:2015 Rubber, vulcanised or thermoplastic - Determination of tear resistance 

- Part 1: Pant, angle and crescent test samples 

16 TS EN 12224 Geotextiles and geotextile-related products - Determination of 

resistance to outdoor conditions 

17 TS EN 12225 Geotextiles and geotextile-related products - Method for determining 

microbial resistance by burial test 

18 TS EN 14414 Geosynthetics - Screening test method for the determination of 

chemical resistance in fillings 

19 TS EN 14415 Geosynthetic barriers - Test method for determining resistance to 

leakage 
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20 TSE CEN/TS 14416 Geosynthetic barriers - Test method for determining resistance to root 

penetration 

21 TS EN 14575 Geosynthetic barriers - Screening test method for determining 

resistance to oxidation 

22 TS EN 12311-2 Flexible sheets for waterproofing - Determination of tensile 

properties - Part 2: Plastic and rubber sheets for waterproofing roofs 

23 TS EN ISO 11357-1 Plastics - Differential scanning calorimetry (DSC) - Part 1: 

General principles 

24 TS EN ISO 9863-1 Geosynthetics - Determination of thickness at specified pressures 

- Part 1: Single layers 

25 TS EN 14196 Geosynthetics - Determination of unit area mass of geosynthetic 

clay liners 

26 TS EN ISO 10319 Geosynthetics - Tensile test covering the entire width 

27 TS EN 16416 Geosynthetic clay barriers - Determination of the water flow index 

- Flexible wall permeameter method at a constant level 

28 TS EN ISO 12957-1 Geosynthetics - Determination of friction characteristics - Part 1: 

Direct shear test 

29 TS EN ISO 12957-2 Geosynthetics - Determination of friction properties - Part 2: 

Inclined plane test 

30 TS EN ISO 13438 Geotextiles - Test method for determining the resistance of 

geotextiles and geotextile-related products to oxidation 

31 ASTM D696 – 16 Standard Test Method for Coefficient of Linear Thermal 

Expansion of Plastics Between −30°C and 30°C with a Vitreous 

Silica Dilatometer 

32 ASTM D7466 / 

D7466M 

10(2015)e1 

Standard Test Method for Measuring Asperity Height of Textured 

Geomembranes 

33 ASTM D5641 Standard Practice for Geomembrane Seam Evaluation by Vacuum 

Chamber 

34 ASTM D5820 Standard Practice for Evaluating Dual-Seamed Geomembranes 

Using a Pressurised Air Channel 

35 ASTM D7240 Standard Practice for Electrical Leak Location Using 

Geomembranes with an Insulating Layer in Intimate Contact with 

a Conductive Layer via Electrical Capacitance Technique 

(Conductive-Backed Geomembrane Spark Test) 

36 ASTM D6496 Standard Test Method for Determining Average Bonding Peel 

Strength Between Top and Bottom Layers of Needle-Punched 

Geosynthetic Clay Liners 

37 ASTM D5890 Standard Test Method for Swell Index of Clay Mineral Component 

of Geosynthetic Clay Liners 

38 ASTM D6141 Standard Guide for Screening Clay Portion and Index Flux of 

Geosynthetic Clay Liners (GCL) for Chemical Compatibility with 

Liquids 
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The samples specified above were collected on site and in accordance with the relevant 

procedures and delivered to…………………………………... for the necessary tests to be 

performed on them. This report was drawn up in triplicate on............... 

Contractor/Contractor                              Laboratory Technician/Surveyor                   Construction  

            Representative                                                                                                           Inspection Officer 

 

 

 

 

 

 

 

 

 

 

     

Notes: 

1) The Site Supervisor and the Building Inspection Officer shall sign the report in their capacity as administrative officials. 

2) The laboratory technician, surveyor, etc., who personally took the sample, signs the report. 

3) This record shall be prepared in triplicate with wet signatures; one copy shall be delivered to the laboratory along with 

the sample taken, one copy shall be retained by the relevant construction inspector, and one copy shall be retained by 

the site supervisor. 

Order no.                   Sample Type       Number of 

       Samples         Quantity  EXPLANATIONS 
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