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••• VOCE DI CAPITOLATO
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••• TENDER SPECIFICATION

GEONETS AND GEOCOMPOSITE DRAINAGE
1. The core of the Geocomposite Drainage Layer shall be manufactured by extruding three sets of high density polyethylene strands to form a triaxial void maintaining structure consisting of a thick vertical rib with diagonally placed top and bottom ribs. Under no circumstances shall the drainage core be formed either by the extrusion of a bi-planar net or the moulding or other process of cuspated cores.

2. The geotextile shall be non-woven needle-punched and thermo-calendared without resins or glues and manufactured from 100% polypropylene. The material shall be UV resistant and predicted to be durable for more than 25 years in natural soils with 4<ph<9 and soil temperature < 25°C (ENV 12224). When tested in accordance with PrEN ISO 13438 for Oxidisation, EN 14030, Chemical Resistance and EN 12225, Microbiological Resistance, the geotextiles shall retain a tensile strength greater than 90%.
3. The Geocomposite Drainage Layer rolls shall be identified in accordance with ISO 10320 Standard and manufactured in accordance with ISO 9001 Quality Assurance System. The Geocomposite shall be certified “CE MARKING” in accordance with the requirements of the following standards:

EN 13249 Characteristics required for use in the construction of roads and other trafficked areas

EN 13250 Characteristics required for use in the construction of railways

EN 13251 Characteristics required for use  in earthworks, foundations and retaining structures

EN 13252 Characteristics required for use in drainage system

EN 13254 Characteristics required for use in the construction of reservoirs and dams

EN 13255 Characteristics required for use in the construction of canals

EN 13257 Characteristics required for use in solid waste disposal
EN 13265 Characteristics required for use in liquid waste containment projects
4. The Geocomposite drainage layer shall comply in full with the following specification:
	TECHNICAL CHARACTERISTICS
	TEST METHOD
	UNIT
	TENDRAIN

750/2
	TENDRAIN

1000/2
	TENDRAIN

1300/2
	NOTES

	THICKNESS 
	ISO 9863
	mm
	6.0
	7.0
	7.5
	a

	HYDRAULIC FLOW RATE 
	
	
	
	
	

	i=1  (v =    20 kPa
	ISO 12958
	l/m/s
	1.30
	1.40
	1.50
	min

	i=1  (v =  100 kPa
	ISO 12958
	l/m/s
	1.10
	1.20
	1.30
	min

	i=1  (v =  200 kPa
	ISO 12958
	l/m/s
	0.95
	1.10
	1.20
	min

	i=1  (v =  500 kPa
	ISO 12958
	l/m/s
	0.65
	0.80
	0.90
	min

	TENSILE STRENGTH
	ISO 10319
	kN/m
	20.0
	25.0
	28.0
	min

	ELONGATION AT PEAK 
	ISO 10319
	%
	50
	60
	60
	min


	GEOTEXTILE CHARACTERISTICS
	TEST METHOD
	UNIT
	TENDRAIN

750/2
	TENDRAIN

1000/2
	TENDRAIN

1300/2
	NOTES

	MASS PER UNIT WEIGHT
	ISO 9864
	g/m²
	120 – 140
	120 – 140 
	120 – 140 
	mean

	OPENING SIZE
	ISO 12956
	mm 
	0.08
	0.08
	0.08
	mean


5. Creep reduction factor RFcr is determined from 10,000 hour compressive creep data. When the manufacturer of an alternative product is unable to supply such long term test data then an additional 
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 of 1.5 will be applied to the values in table1.


Table 1:
Extrapolated and Experimental Reduction Factor 
[image: image2.wmf]CR

RF

 from Compressive Creep Tests on Tenax GNT geonet (drainage core of Tenax Tendrain geocomposite series)
	Product

Core drainage
	Pressure

(kPa)
	Reduction Factor for Creep (
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) at 10000 hours (1 year)
	Reduction Factor for Creep (
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) at 30 years (extrapolated)
	Reduction Factor for Creep (
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) at 50 years (extrapolated)

	TENAX GNT 750
	100
	1.23 
	1.3
	1.31

	TENAX GNT 750 
	200
	1.06
	1.11
	1.12

	TENAX GNT 750 
	500
	1.07
	1.24
	1.26

	TENAX GNT 1300 
	200
	103
	1.07
	1.08

	TENAX GNT 1300 
	500
	1,2
	1.3
	1.32


Table 2:
Extrapolated and Experimental Residual Thickness at 10’000 hours and 30 years from Compressive Creep Tests on Tenax GNT geonet (Core drainage of Tenax Tendrain geocomposite series)
	Product

Core drainage
	Pressure

(kPa)
	Residual Thickness  

at 10000 hours

(1 year)

(%)
	Residual Thickness 

at 30 years 

(extrapolated)

(%)

	TENAX GNT 750
	100
	87.50
	86.20

	TENAX GNT 750 
	200
	82.60
	81.50

	TENAX GNT 750 
	500
	70.70
	68.10

	TENAX GNT 1300 
	200
	91.00
	90.60

	TENAX GNT 1300 
	500
	81.00
	79.50


6. For both MQC and CQA, transmissivity tests shall be conducted at the frequency of 1 test every 12,000 m². The normal compressive load shall be 20 – 100 – 200 – 500 kPa at a hydraulic gradients of 1.0 Testing boundary conditions from the top to bottom shall be: Upper steel load plate / Geomembrane / Geocomposite / Geomembrane / lower load plate.
7. Manufacturers claiming equivalency using other manufacturers’ product test data shall not be approved.

8. The Geocomposite Drainage Layer shall be inert to all chemicals naturally found in soils and shall have no solvents at ambient temperature. It shall not be susceptible to hydrolysis, shall be resistant to aqueous solutions of salts, acids and alkalis.

9. An approved supplier is Tenax SpA, Italy or their designated representative.

10. The submittal packages for alternate Geocomposite Drainage Layer materials must include:
a) A list of 10 comparable projects that are similar in terms of size and application, and where the results of using the specific alternate material can be verified after a minimum of 5 years of service life.
b) A sample alternate geocomposite material and independent certified specification sheets.
c) A verified design, including drawings and calculations, prepared by a Registered Professional Civil Engineer, using the material reduction factors described above.
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