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il NorGeoSpec Background

Nordic system for certification and specification
of geosynthetics is used in

* Norway
* Sweden
* Finland
* Estonia (2014)
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SINTEF NorGeaspeC HiStOry

Nordic system for certification and specification
of geosynthetics

* A Nordic system for specification and control of
geotextiles in roads and other trafficked areas
(2002)



SINTEF NorGeaspeC HiStOry

Nordic system for certification and specification
of geosynthetics

* A Nordic system for the certification and
specification of geosynthetics and geosynthetic-
related products (2012, Rev. 01 in 2016)



SINTEF NorGeaspeC HiStOry

Nordic system for certification and specification
of geosynthetics

* A Nordic system for the certification and
specification of geosynthetics and geosynthetic-
related products (Rev. 2, 01.09.2025)



ikl NorGeoSpec Structure

Quality Product Certification — Part 1

* Certification and control testing of
geosynthetics

* Functions
— Separation and Filtration,
— Filtration in drainage systemes,
— Reinforcement

* The aim is to assess that the products are
fit for purpose

* NGS certification is considered equivalent
to incoming quality control on site

Quality Product Specification — Part 2

* Tools for designers, specifiers and users of
geosynthetics based on justified needs

* Guidelines for the selection of specification
profiles based on the application

* Function reinforcement is not covered
because they are designed to project

* Product specification profiles 1 to 5 for
Separation and Filtration

* Filter- and mechanical profiles for filtration
in drainage systems




Product Specification -
mial Functions Separation and Filtration

Function: Separation and Filtration

* The separation function is always used in
conjunction with filtration. Accordingly,
the separation will never be specified
alone.

* Separation: prevention from intermixing
of adjacent dissimilar soils and/or fill
materials by the use of a geosynthetic
material

* the mechanical parameters of the
geotextile are dominant to ensure primarily
the separation function

* “simple” application cases where the
separation function is dominant and only
small water flow is to be expected

Filtration in drainage systems /Ve W

* Filtration: restraining of uncontrolled
passage of soil or other particles subjected
to hydrodynamic forces, while allowing
the passage of fluids into or across a
geosynthetic material

* filtration characteristics are dominant and
the mechanical parameters have to ensure
the long-term filtration function

* filtration function is dominant due to high
water flow (filter design)




sl Product Specification

Fu nction Sepa ration and FiItration Annex I: Guidelines for selection of specification profile

1. Application roads and trafficked areas: function separation/filtration

* Subsoil
u SOI The selection of specification profile may be based on subsoil conditions, aggregate grain size and a
combination of construction conditions and quality requirements for the road. For conditions not covered by

— SOft, m ed | u m O r fi rm these guidelines, a special evaluation of required specification profile should be done.

The construction conditions and road-quality requirements are combined into traffic classes Normal and High

o CO n Stru Ctio n CO n d itio n S according to the following:

Subsail:

— normal or favourable

The subsoil is divided into two groups, Soft respectively Medium & Firm; these groups can be categorised
according to soil type and shear strength:

Y Tra ffi C » Soft - clay with undrained shear strength ¢, < 25 kPa and peat
» Medium - clay with undrained shear strength 25 < ¢, < 50 kPa
—_ h |g h or |OW s Firm - clay with undrained shear strength = 50 kPa and sand or gravel
Construction conditions:

» Normal - Two or mare of the following conditions: Heavy construction traffic, angular and sharp aggregate
e.g. crushed rock, compaction with heavy and vibrating equipment, construction traffic running on
aggregate layers with a thickness less than 300 mm

* Favourable - For rounded aggregate with maximum grain size < 200 mm and layer thickness > 1,5 x max.
grain size

Traffic:
» High - medium and high-volume roads (> 500 vehicles per day)
» Low - access roads, lightly trafficked roads (= 500 vehicles per day)

Based on these input parameters, the selection of relevant specification profile can be made according to
Table 10



sl Product Specification

Function Separation and Filtration

* Subsoil
o SOft, medium or flrm Table 10: Selection of relevant specification profile
¢ CO n Stru Ctlo ncon d |t|0 ns Subsoil Cg::;z:gtri‘gn Traffic Maximum grain size (dmax) in aggregate (mm)
— normal or favourable r
Amax £ 63] 63 < dmax =200 200 < dmax £500| dmax > 500
e Traffic ( Normal ] High 3 4 5 5
Low 3 4 4 5
— high or low Soft -
Favourable EE& g g
* Based on these input parameters @ ~ — ; . : )
.r: . . orma ig
the relevant specification profile vediuma | Low 2 2 3 3
is selected in Table 10. M| Favowabe | Foh |2 2




sl Product Specification

Function Separation and Filtration

* Based on the selected profile the
product requirements are defined
in Table 7

Function: separation and filtration (Roads and other trafficked areas)

Required ?° values corresponding to
95% confidence limit

Characteristic Testing Unit Maximum
standard tolerance " Product Specification profiles
1 2 3 4 5
Min. tensile strength E:{;I;?;) kN/m -10% 6 10 15 20 26
Vin. tensile strain ace % -20% 15 | 20 | 25 | 30 | 35
m:; e‘i‘;?e drop Ef; Jg’? mm +25% 44 38 28 | 22 13
Min. energy index 2 kN/m 1.2 2.1 3.2 4.5 6.5
Min. water permeability
nomma 1o ;2‘?5;?3;}( M oes mis 30% | 0.003 | 0.003 | 0.003 | 0.003 | 0.003
index VHSO)
gfl';g 8';:‘“ Opening E1|\219|§é) um +30% 200 | 200 | 200 | 150 | 150
Max. tolerance for mass EN ISO 5
per unit area 9864 g/m +10%
Max. tolerance for static EN ISO
puncture strength 12236 kN -10%
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Filtration in drainage systems

Filtration function is dominant due to

high water flow (filter design). Filtration
drainage trench geotextile

Applications are:

* drainage trench
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sl Product Specification

Filtration in drainage systems

Filtration function is dominant due to
high water flow (filter design).

Applications are: Filtration

drainage mattress

drainage mattress

 drainage trench

Embankment on soft soil

[ filtration T I I longitudinal

geotextile collector drain

 drainage mattress under
embankment on soft soil
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sl Product Specification

Filtration in drainage systems

Filtration function is dominant due to
high water flow (filter design).

Ap p I |Cat|0 n S a re . ikrais sealed ditch, set back from the slope
Hration
° d ra | N age tre nc h drainage mask on slope ? draining mask
. Water table s:%i'ﬁ " / longitudinal
* drainage mattress under i, }td
embankment on soft soil seotextile < A
. draining mask
* drainage mask on slope geotestife

Ij : ...- , ; P .
W W
"\ s : : Lo ".‘*;Y " A
R R T e
longitudinal collector

towards outlet drain
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sl Product Specification

FiItration in d rainage systems Annex I: Guidelines for selection of specification profile
P rOd u CtS use d fo r fl It rat | on | N 2. Function: filtration in drainage systems
. . The products used for filtration in drainage systems are defined by the combination two components:
d ra I n a ge SySte m S a re d efl n e d by « one or more of the six “Filter” profiles (Fp) (Table 8)
th e CO m b | n at | O n tWO CO m po n e nts : « and one of the four “Mechanical” profiles (Mp) (Table 9)

* Filter profile (Fp)
— considering in-situ soil conditions
-Fp1,23,4,5,6

* Mechanical profile (Mp)

— considering installation
-Mp2,3,4,5



SINTEF

Filtration in drainage systems

Step 1:

Classification of in-situ soil
conditions.

Based on the in-situ soil
conditions:

 granularity
* hydraulic properties

Note: Step 1 is always the same for all
applications

Product Specification

Table 11: Soil granularity classes

/VeW

G1 G2 l( G3 G4
medium to well uniformly graded to
graded 28 poorly graded 22
Clean sand & : 30 Mixed soils Mixed soils
2g Fine soils
gravels [; Cu=5 Y Cu<?d
Table 12: In-situ soil hydraulic classes
H1 H2 f H3 \ H4
Very permeable Permeable Low permeable Very low permeable

ks: 102 to 104 m/s

ks: 104 to 10°® m/s

ks: 10°to 10® m/s

ks: 10°° to 1012 m/s

Gravel

Sand

\_

jlt

Clay




Filtration W
drainage trench geotextile

sl Product Specification

Filtration in drainage systems

Step 2:
. . . Table 13: selection of “Filter” profile of the geotextile for drainage trench depending on the in-situ soil
Selection of Filter prOflle (Fp) characteristics (Granularity & Hydraulic characteristic)
for drainage trench S -
In-situ soil permeability
In-situ soil H1 H2 4 H3 ) H4
granularity Very permeable Permeable Low permeable | Very low permeable
G1 Clean sand & Fp 6
gravels
G2 Fine soils Fp 39

G3 Mixed soil Fp 5

Cu=5

G4 Mixed soil
Cu<5 Fp 1 Fp 2
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Filtration in drainage systems

Step 3:

Filtration
drainage trench

geotextile

Selection of Mechanical Table 14: selection of “Mechanical” profile of the geotextile for drainage trench

profile (Mp) for
drainage trench

/Ve'/l/

-
Drainage trench

depth HE1m Tm<H=2m
Drainage material rounded angular rounded ] angular
In-situ soil mech.
class
S0 Soft Mp 3 Mp 4 Mp 4 Mp 5
S1 Medium Mp 2 Mp 3 Mp 4 Mp S
S2 Firm Mp 2 Mp 3 Mp 3 Mp 4




Filtration in drainage systems — Flow Chart

Drainage Application

v

¥ >
4 /= )
Step 3 Installation

Step 1 + + +
Granularlty class Hydraullc class Drainage material In-situ soil mech. class Deoth of trench
Table 11 Table 12 (round/angular) (soft/medium/firm) P
Filter profile Mechanical profile
Table 13 Table 14
\J - -

v v

Geotextile filter for drainage trench:

NorGeoSpec Filter profile 4 and Mechanical profile 4
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sl Product Specification

FI Itratlon In d ral nage SVStemS Table 8: Required values for the Filter profile (Fp) — Product Specification
* Based on the selected profiles the Function: filtration (drainage system)
p rOd . Ct req uireme ntS are d eﬂ n ed Required ?* NGS declared mean values
— Filter profiles (Table 8 .| Testing | Maximum
g ( ) Characteristic | .- hdqard| Y™ ltolerance 23 Product Specification Filter profiles
Fp1 Fp 2 Fp3 | Fp4 | Fp5 Fp 6
Min. water
permeability
normal to the EN ISO .\ 25
plane without 11058 |/(M*S) -30% 5 05 | 05 5 0.5 30
load (velocity
index Vwso)
ga;ﬁf‘agize 0 Hm +30% 150 150 200 | 300 | 300 500
pening size, Dol £N 150
Min. char 12956
Opening size, Oso Hm -30% 63 63 63 63 63 63

Max. tolerance for|
mass per unit E;\I8I6840 g/m? +10%
area
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sl Product Specification

FI Itratlon In d ral nage SVStemS Table 9: Required values for the Mechanical profile (Mp) - Product Specification
° Based on the SeleCted prOﬂleS the Function: filtration (drainage §ystem) _
) i Required 27 values corresponding to
product requirements are defined i Maximum 95% confidence limit
. . isti esting i Product Specification Mechanical
_ Filter proﬂles (Table 8) Characteristic standard Unit toleg?nce p rofilos
— Mechanical profiles (Table 9) Mp1 | Mp2 | Mp3 | Mp4 | Mp5
Min. energy KN/m - 21 | 32 | 45 | 65
index not
Max. tolerance in
for mass per g/m? +10% use
unit area
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Filtration in drainage systems
* drainage trench

* drainage mattress under
embankment on soft soil

* drainage mask on slope

Worked examples in Technical Note 3

/VeW

Technical Note 3

SINTEF Community
Hogskoleringen 7a

NorGeoSpec

7465 Trondheim

NORWAY

Project Leader: Christoph Hessing -g-

Telephone: +49 151720 43588 E}_{Efmp-les for dEﬁ"'t":f“

Email: christoph hessing@sintefno | OF SpECIfICatlﬂn for gEﬂtEKtIIE filter

in drainage systems

Introduction

This technical note shows some examples of definition of specification of geotexdile filters in different drainage
systems as per NorGeoSpec, Rev. 2, Part 2 - Product Specification (PS), Annex 1.

The examples show:

= a filtration geotextile used in a drainage trench,

= a filtration geotextile used under a drainage mattress over soft soil and

= afiltration geotextile used under a drainage mask on a slope



sl Product Specification

1 Example of filtration geotextile in a drainage trench.

The in-situ soil is a medium soft well graded silty soif in which it 1s planned to realise a small drainage trench

filled wit

[ [ [ ] [ ]
I According to Annex |, paragraph 2, the process starts with defining the granularity class of the in-situ soil
F I t rat I o n I n d ra I n age SySte m S and its hydraulic properties to define the “Filter” profile of the geotextile:

1 crushed rock (H = 1.0 m)

1.1 Definition of the “Filter” profile of the geotextile

* drainage trench

1.1.1 Determination of the Granularity class of the in-situ soil

The Granularity class of the in-situ soil is defined based on NGS Part 2, Annex | Table 11.

* drainage mattress under S G

NGS Part 2, Annex |, Table 11
trench

embankment on soft soil & 5 & o e

Well graded Uniform granularity medium soft w
granularity .
L)
* drainage mask on slope Tt | e | e |
g p gravels Cuzh Cu=5§
Cu = dya F dig

well graded

1.1.2 Determination of Hydraulic class of the in-situ soil

Wo rked exa m p I es i n Tec h n ica I N ote 3 The Hydraulic class of the in-situ soil is defined based on NGS Part 2, Annex | Table 12.

Example drainage
NGS Part 2, Annex |, Table 12 p 9
trench
H1 H2 H3 H4 tu
‘ery permesable permeahble Low permesble Menylow permeable
ki 10740 107 mis | ka 107 fe 107 mis ki 10° to 10 mis ke 10% 2107 mis
Gravel Sand Sitt Glay i
H3

This allows to define the “Filter” profile of the geotextile to be used.

' Clean grevels and sands & gravels and sands with some fines but passing 83 pm = 12 %
* passing B3 pm = 35 % and Dmax £ 45 mm (Ip > 12)



sl Product Specification

1.1.3 Determination of the “Filter” profile of the geotextile
The “Filter” profile of the geotextile is defined based on NGS Part 2, Annex | Table 13

NGS Part 2, Annex |, Table 13

Fi It ratiO n i n d 'a i n age Syste ms SUT— Example drainage trench

In-situ soil
granularity H1 H2 H3 H4 Conside
Very permesble | permesble | Low parmesble | yery low permesble o

* drainage trench ]

rina the

- drainage mattress under B T S

e m ba n k m e nt O n SOft SOi I According to Annex |, paragraph 2.1, the process continues with defining the “Mechanical” profile of the

geotextile. It is based on:

s the Mechanical Class of the in-situ soil (soft, medium or firm):

¢ d ra I n a ge m a S k O n S I O p e s the type of drainage material used in the trench (rounded or angular):

s the drainage trench depth(H=1mor1m=<H=2m).

1.2 Definition of the “Mechanical” profile of the geotextile
The “Mechanical” profile of the filtration geotextile is defined based on NGS Part 2, Annex | Table 14.

Worked examples in Technical Note 3 NGS Part 2 Annex |, Table 14 Exampie arainage tench

Drainage trench depth H=1m im=<H=2Zm

Drainage material rounded angular rounded | angular

In-situ soil mech. class

50 soft Mp 3 Mp 4 Mp 4 Mp 5
51 meadium Mp 2 Mp 3 Mp 4 Mp 5
52 firm Mp 2 Mp 3 Mp 3 Mp 4

* pazsing 83 pm = 35 % and Dmax £ 45 mm (lp = 12)
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sl Product Specification

1.3 Specification Profile of the filtration geotextile in a drainage trench.

For an in-situ soil which is a medium soft well graded silty soil in which it is planned to realise a small drainage trench
filled with crushed rock (H < 1.0 m), the geotextile filter specification is defined by

Filtration in drainage systems

¢ d raina ge trenc h NorGeoSpec certified geotextile for drainage systems

Fp4/Mp3

* drainage mattress under
embankment on soft soil

Which can be also written:

¢ d ra i n a ge m a S k O n S I O pe NorGeoSpec certified geotextile for drainage systems

Nominal water permeability (EN 1SO 11058) Vuso 2 5 1/(m?:s)

(velocity index Vuso)

Nominal opening size (EN 1SO 12956) 63 pum < Ogo < 300 pm

Worked examples in Technical Note 3 i, o > 32 y/m



SINTEF

New
certificates
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K" Dinkellandstr. 13, 48703 Stadtlohn, Germany
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