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Experiences sur les geotextiles classifies "VTT-GEO" pour la construction de routes en 
Finlande 

The Geotechnical Laboratory of the Technical Research 
Centre of Finland has developed a new, the "VTT-GEO" 
use classification for non-woven geotextiles to be used 
in road constructions. The principles of this classifi
cation system, the six necessary testing procedures for 
it and the valuation of the ten different criteria are 
dealt with in detail. Since in autumn 1980 the Finnish 
Road Board has adopted the new "VTT-GEO" classification 
for its district organisations' works, non-woven geo
textiles are now generally marketed according to the 
new system. As a condition type-approva1 tests have to 
be performed once a year. With a simple fie1d test 
procedure, based on two of the type-approva1 tests, the 
quality of fabrics delivered to the end user can easi1y 
be checked. The "VTT-GEO" classification has proved to 
work we11 and is of essential aid both for the end user 
and t1e producers of geotexti1es. 

INTROOUCTION 

Ouring the past decade non-woven geotexti1es, 1ater in 
this article also the term fabrics will be used in that 
sense, have found their use in many app1ications in 
civi1 engineering works in Finland. In the pioneer 
stage of fabric applications both the users and the 
representatives of the producers concentrated their main 
efforts on finding technica11y and economically advanta
geous solutions. The nowada~s in Fin1and reached sa1es 
level of about 3,5 million m (1981) a110w to draw the 
conc1usion, that in many cases fabrics have rep1aced the 
traditional1y of soi1 materials built up layers, but 
additiona11y to these many new applications must have 
been realized due to the use of fabrics. The most 
important fabric app1ications form still permanent and 
access roads. where the fabric is rep1acing the tradi
tiona11y used sand filter layer and is overtaking a 
filtration and separation function. 
Fo110wing to the pioneer stage the civi1 engineering 
market was flooded with fabrics. Mainly weight and 
strength specifications were promoted. It was still 
left to the customer to choose the most suitab1e product 
for his specific app1ication. Two aspects, the costs 
and the announced strength properties, had the main 
influence on the purchase decisions. Scarcely other 
aspects, as permeability or filtration properties, were 
even considered. For different products the given 
strength va1ues were seldom comparable, due to manysided 
possibi1ities for their determination. Some of these 
test methods obviously were also advantageousfor certain 
types of fabrics. 

Le 1aboratoire geotechnique du Centre national de 
recherches techniques de Finlande amis au point une 
nouve11e c1assification "VTT-GEO" pour des geotexti1es 
non-tisses pour 1a construction de routes. Les 
principes de ce systeme, 1es six procedes d'essai 
necessaires et 1 'evaluation de dix criteres differentes 
sont traites en detail. La Oirection generale de routes 
en Fin1ande ayant adopte 1a nouve11e c1assification 
"VTT-GEO" en automne 1980 dans 1es travaux je ses 
organisations regionales, 1es non-tisses sont maintenant 
generalement vendus se10n ce systeme . Oe nouveaux 
essais pour 1 'approbation du type doivent ~tre effectues 
une fois par an. Par une simple methode d'essai sur le 
terrain, ä partir de deux essais pour 1 'approbation du 
type, la qua1ite des materiaux livres ä l'utilisateur 
peut @tre contr61ee faci1ement. La classification 
"VTT-GEO" a paru fonctionner bien et offre uneaide 
considerable aussi bien ä l'utilisateur qu'aux 
producteurs de geotextiles. 

On behalf of the Nordic Road Federation and under the 
responsibi1ity of the Norwegian Road Research Laboratory 
a first classification of fabrics was pub1ished in 1977 
(.1). Based on a fall cone, a CBR-penet~ation test and 
on some yet unknown rules of the thumb d,fferent products 
were classified into 4 groups. The table with the so 
classified products was pub1ished in four 1anguages, but 
unti1 now the basic principles of the group requirements 
can only be guessed. 
In Finland, Sweden and Norway this classification was 
immediate1y adopted, as it undoubtedly had the advantage 
of makil'('real comparisons between different products pos
sib1e. The earlier on weight limits based requirements 
were replaced by the fabric groups I ... IV. For a short 
time both producers and their customers cou1d concentrate 
all their efforts on price negotiations. C10uds appeared 
soon on the horizon, as new products had to be c1assified. 
Lack of information on the c1assification princip1es and 
on the rules of thumb adjusted to these made it impossible 
to assign the proper group to new products e1sewhere but 
Norway. 

GEOTEXTILE RESEARCH PROJECT AT THE GEOTECHNICAL LABORA
TORY OF THE TECHNICAL RESEARCH CENTRE OF FINLANO 

In 1978 a research project with the working name Qua1ity 
Contro1 Project was started at the Geotechnical Labora
tory of the Technical Research Centre of Fin1and. Nine 
producers and the dominating user groups were represented 
in the project supervision committee. In the first in
stant it was intended to clear up from a geotechnical and 
hydrau1ica1 point of view, which requirements have to be 
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set to geotexti1es at their different app1ications. Those 
questions were more thorou91y dealt with in the artic1es 
U) (1.) and finally in (§) in respect of the 10ng term 
stabi1ity of geotexti1es. 
In the next stage a minimized set of testing procedures, 
which in the best way describe the requirements set by 
practica1 app1ications, was invented and recommended for 
future use. For that purpose comparati ve tests were per
formed on a 1arge sca1e, nowadays used testing methods 
were ana1ysed and, where necessary, new methods were 
deve10ped. It cou1d c1ear1y be shown, that depending 011y 
on the testing procedure products of different bonding 
type cou1d suffer unequal treatment. A typica1 examp1e 
of such a testing arrangement is the CBR-penetration test, 
if the test results were interpreted according to the ca1-
cu1ation method used at the Norwegian Road Research Labo
ratory (2). In this case the interpretation of the test 
resu1ts is obvious1y of advantage for therma11y bonded 
products. 
With the new test methods, deve10ped by the Geotechnica1 
Laboratory of the Technica1 Research Centre of Fin1and, 
it was attempted to avoid any possib1e protectionism. 

ON TH~ LONG TERM STABILITY OF NON-WOVEN GEOTEXTILES IN 
ROAD CONSTRUCTIONS 

The 10ng term properties of non-woven geotexti1es, which 
had been insta11ed into road constructions, were studied 
in the Nordic countries as apart of a research project 
of the working group 31 within the Nordic Road Federation. 
In Fin1and at 22 different road sites, covering the who1e 
country, geotexti1es were recovered by the Finnish Road 
Board's district organisations and the City of Vaasa. 
The qua1ity of eight product types from 5 producers cou1d 
be contro11ed severa1 years after their installation. 
Even though the strength properties have undergone serious 
changes in severa1 cases, it can be stated, that the 
fabrics have functioned satisfactorily as filter and 
seDarator durina the contro11ed 1ife time. These resu1ts 
are described more in detail in the artic1es (~) and (~. 

PRINCIPAL CONSTRUCTION OF THE VTT-GEO FABRIC CLASSIFICA
nON 

The recovering of the different non-woven fabrics a110wed 
the essential conc1usion, that, for fabric app1ications 
in permanent structures no remarkab1e design criteria 
concerning the stress-strain behaviour of non-woven fab
rics can be drawn from the stress state prevai1ing in the 
earth structure. For that reason all the strength requi
rements have to be re1ated to the installation procedure 
and the technics used at its different stages. 
In addition to strength criteria other facts inf1uencing 
the installation process, 1ike roll width (a product may 
be de1ivered fo1ded) and roll weight (ro11s of 500 kg 
weight cannot and due to hea1th regulations for workmen 
must not be hand1ed by man power on1y). 
Since the majority of the non-woven fabrics for civi1 
engineering purposes avai1ab1e on the market are function
ing above all as separator and filter within the earth 
construction, it is obvious, that also these functions 
have to be va1ued in a c1assification. 
In the VTT-GEO c1assification the fabric properties were 
therefore va 1 ued accordi ng to the fo 11 owi ng key pri nci p1es. 
The va1uation of different strength properties was asses
sed to approximate1y 50 %. The pore structure and its 
stabi1ity, which characterize the filtration properties 
and the p~meabi1ity, is judged with a weight of 35 to 
40 %. 10- 15 % of the va1uation is reserved for produc
tion-dependent va1ues, 1ike the uniformity of the product 
and for such terms of de1ivering 1ike the roll dimensions 
and its weight, which fina11y inf1uence the progress of 
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installation. 
The new VTT-GEO c1assification princip1es are presented 
in Tab1e 1. Outside the c1assification remained still a 
group of fabric properties, which essentia11y contribute 
to the 10ng term stabi1ity of the products. Those are 
UV-radiation resistance, chemica1 and bio10gica1 resist
ance. As a basic requirement the fabrics have to be re
sistant to all in road constructions usua11y app1ied 
chemica1s (as stabi1izing agents 1ike 1ime, f1y ash, 
cement, oi1, ... ), and further they have to resist the at
tack by bacteria and fungi present in the fabric environ
ment. As these properties depend both on the raw materi
al and on possib1y used fixing agents, it seems to be 
proper to require from the producer side a guarantee 
concerning the 10ng term stabi1ity of the fabric for the 
specific app1ication in question. 

THE CLASSIFICATION CRITERIA AND THEIR INTERPRETATION 

In the VTT-GEO c1assification the product properties are 
judged in 10 criteria by aid of a point system. For 80f 
these the points are ca1cu1ated from test resu1ts eva1u
ated from 6 c1assification tests. Two of the criteria 
are based on optimum modes of de1ivery, facts which nor
ma11y are given by the producers. 

The THICKNESS of the fabric is measured at a surcharge of 
0=20 kPa on an area of F= 25 cm 2 at 3 points over the 
samp1e. 

The GRAB TENSILE TEST is performed fo11owing in princip1e 
the procedure of ASTM D 1682 but modifi ed with respect 1:0 
the width of the fabric specimen and the deformation ratB 
The width of the samp1e is 200 mm and the rate of deform
ation 100 mm/min. 

The PLUNGER PULL OUT TEST is performed fo110wing the 
testing procedure deve10ped at the Geotechnica1 Labora
tory of the Technica1 Research Centre of Fin1and. In the 
test a fabric specimen of a diameter <I> 185 mm with a 
precut, centric hole of 10 mm diameter is c1amped hori
zonta11y between the specia11y designed c1amping rings 
fitting to the CBR-cy1 inder (see Fig. 1). 

~ 
ShOfle of clomprng u(loC. 

-1521. 

[4!!1!1I ring fitt~d 
1111 [ SR-Cl.jllnd!r 

• n 

Fig.1 Plunger pu11 out test. Shape and dimensions of 
the plunger and the c1amping rings. 

The to the conica1 part of the pu11-out plunger fixed rod 
of 11 mm diameter is pu11ed through the precut hole of 
the fabric samp1e and 1ifted unti1 the fabric surface is 
touching the plane of intersection between rod and cone. 
In the test the plunger is pu11ed through the hole at a 
constant rate of deformation of 10.8 mm/min. During the 
test the vertica1 force acting on the plunger and the 
corresponding deformation are registered. As test re
su1ts are 1isted the maximum force (Pmax ) and the corre
sponding pu11 1ength (hmax )' the force measured at a pu11 
1ength of 20 mm (P20) and the vertica1 component of the 
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CRIT. CLASSIFICATION CRITERIA 
NR. 

TENSILE STRENGTH: P - s max 

STRENGTH TESTS: CoNE PULL OUT TEST 

STRENGTH: 

P---=P"20 

ELONGATl ON: 

FRICTlON ; 

p -s max 

ii -s max 

Pclamp 

PUNCHING AND PERMEABILITY: 

HOLE SIZE: (3 + s 

WEIGHING FACTOR 

Wo - 100 
20 

«5/ s)-0.5)x5 

( Pmax-s)strong 
( 1' -sI ~ A 

max weak 

( 50 -1)x5 
~ + s 

REMARKS 

WEIGHT INCREASE-BENEFIT 

LESS THAN 5 % DESIRED 

A > 1 
HOMOGENEITY DESIRED, FACTOR 
A USED WITH CONE PULL OUT 
FORCE 

t
o 

USED WITH POROSITY 
CRlTERIA 

AVERAGE STRENGTH REPRESENTED 

AVAILABLE STRESS AFTER 
INITIAL STRAIN (h = 20 mm) 

BENEFIT FOR h >45mm max 

TEAR RESISTANCE REFLECTED 

SHOCK TEAR TEST + PERMEA
BILITY: MAX. 45 POINTS 

LOW AIR FLOW WITH THICK 
~ POROSITY TEST: AIR FLOW RATE AT 0.1 kPa oVERPRESSURE 

8 ve-= -_ 3 2 2 Q air 
AIR FLoW : Q i m Im , s 10 10 cm (2,5x Q . - v;;.f»<2o PRODUCTS COMPENSATED 

a r a~r n-t
o 

MAX. 50 POINTS 

~ ROLL WIDTH' (max) b 

WORKAB ILlTY : 
m ( bx7 ) - 10 --QjJ ROLL WEIGHT: kg r! -15 AVAILABILITY OF ROLL SIZE 

Wr lOxsi 210 xIT) CONVENIENT TO HANDLE BY 

(NORMAL SIZE , IF NOT 
MAN-POWER 

SPECIFIED BY THE CUSTOMER). 

GEOTEXTl LE CLASS I FI CATlON: GROUP REQUI REMENTS 
..-----

CLASS I F ICATION GROUP (FOR USE IN ROAD CONSTRUCTION) POINTS NECESSARY 

1 UNCLA SS IFIED, NO SPECIAL REQUIREMENTS < 99,9 

2 SEPARATOR TO NATURAL SOlLS 100.0., ,140,0 

3 SEPARATOR TO MACADAM, SORTED BLASTED ROCK 140,1., ,220,0 

II ~FPARATOR TO UN SORTED BLASTED ROCK > 220,1 

Table 1. The principles of the VTT-GEO use classification for non-woven geotextiles to be used as separator and filter 

in earth constructions. 
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friction force acting on the cylindrical part of the pull 
out cone (Pclamp) (see Fig. 2). 

PUlt UNGTH 1'1, mm 

Fig. 2 Plunger pull out test. Interpretation of test 
results according to the criteria nos. 3 .. 6. 

The GJNE DROP TEST with water support is in principle 
performed according to the test procedure described by 
Alfheim and Sorlie, Paris 1977 (l). but modified with 
respect to a water support of the fabric specimen clam~d 
into the GBR-cylinder. The GBR-cylinder of a height of 
142.5 mm and a volume of 2.6 litres below the fabric is 
filled up with water until the water level is touching 
the underside of the fabric sampIe. In this test the 
falling cone has to displace an amount of water through 
the fabric tested, which is equal to that partial volume 
of the cone which penetrated the sampIe. 
The WEIGHT PER UNIT AREA of the fabric type is determined 
using sampIes of size 200 x 200 mm. 
The AIR FLOW RATE TEST is performed according to DIN 
53 887 using a circular test area of 10 cm2 and a pres
sure gradient of 100 Pa. 
In the following the criteria are briefly interpreted. 
Also the valuation of each criterion is explained in the 
sequence of Table 1. The correlations between criteria 
elements and the evaluation of points are presented in 
the Figures 4a ... d. The relative weights of the main 
groups of criteria are given in Table 2 for different 
fabric classes. The calculations were based on the re
su1ts of tests performed since 1978. 
The weigh t per unit area can hardly be seen as a product 
property, but its presence as a class ifi cation criterio" 
is justified for two reasons. A product with a specific 
weight greate)' than that of water can easily be installed 
on flooded sites compared t o floating ones . Obviously 
this criterion could be of sl ight advantage to needle 
punched non-wovens, wh i eh norma lly need more raw ma teri al 
to meet strength requirements equally to termically bond
ed types, if in the classification only strength pro
perties would be judged. 
The WEIGHT VARIATION reflects the homogeneity of the pro
duct. As a matter of the production process the materials 
in question simply cannot be produeed without any mass 
variation, and trimming to minimum variation is probably 
uneconomi c. For the user tbl'! . inhnmogeneity of a product 
becomes i ncreas i ng ly disadvantaqeous with increasi ng mass 
variation. For these reasons the eriteriun 2 is given a 
construction, which is of benefit for homogeneous prodJcts 
especially for those, which have a weight variation less 
than 5 :( . 
The 25 mm GRAB TENSILE TEST is used only to judge the 
uniformity of the product in respect of its maximum ten
sile strength. Products may have essential variations in 
strength properties depending on the direction of testing. 
For the majority of civil engineering applications obvi
ously on1y the strength va1ues in the weakest direction 
wi 11 I)e of advantage for the user . The fabri c homogenei ty 
in re~pect of tensi 1e strength is jUdged by the homogenei
ty parameter A (A > 1), a ratio of the average tensile 
strength va1ues in- two directions, from which the stardard 
deviation has to be deducted. The homogeneity parameter 
is used with the proper strength criterion no. 3. 

310 

Second International Conference on Geotextiles, 
Las Vegas, U.S.A. 1982 

The PLUNGER PULL OUT maximum force reflects the force 
necessary to extend an 11 mm wide hole .to a diameter of 
~ = 45 mm. The criterion judges the reserve of the geo
textile structure to conform with the unevenness of the 
underground, without successive tear resp. extension of 
a hole, which forsom~ reason might have been created dur
ing the installation procedure. 
The STRENGTH REMAINDER of the plunger pull out test is 
derived from the pul I-out force readings at an initial 
plunger travel of 20 mm and at maximum . It is a measure 
for the avai1able strength after an initial strain, which 
might have been consumed by the installation process. 
The ELONGATION criterion is derived from the plunger 
travel at maximum pu11-out force . Fabrics with average 
"elongation" values exceeding the maximum plunger di a
mete·r of 45 nm will gain a slight benefit of the crite
rion's construction . This built-in advantage is justified 
by the most positive experiences gained with e)(tensible 
fabrics in numerous applications. The friction eriterion 
is derived from the vertical component of the clamp force 
developed during the final stage of the plunger pull out 
test, where the plunger has practically extended the hole 
in the fabric sample to a size of ~ = 45 mm and the pwl~g 
of the plunger is c0ntinued. By aid of this criterion it 
is possible to judge, to which extent the fabric structure 
will tolerate the penetration of sharp stones, stumps etc_ 
The clamp force is both depending on the amount and 
strength of intact fibres around the hole and on the OCfid 
strength between the fibres, so the criterion can be look
ed at as belonging to the group of strength criteria. 
Nevertheless, the friction criterion is mainly judging 
the stability of the fabric structure, which will ensure 
~tisfactory performance of tne separator and filtration 
function . For that reason this criterion is grouped 
together with the following criteria nos. 7 and 8. 
The PUNCHING AND PERMEABILITY criterion No. 7 is derived 
from the hole size in the cone drop test. This test is a 
modification with a reduced energy input of the one in
vented by Al fh~im and Sor1 i e (1) (~). At the Norwegian 
Road Research Laboratory some fabrics had to be tested 
us;ng a reduced fall height of the cone of 250 mm. Other
wise the test results would have consisted of mainly 
50 mm hole sizes. The too high energy input could have 
been reduced also by changing the weight of the fall cone, 
the cone angle or diameter of the clamping rings. 
Supporting the fabric by water has, besides the energy in
put reduction, an additional advantage. The falling cone 
will, immediately after its tip has reached the surface 
of the fabric, displace a certain amount of water through 
the pores of the fabric, depending on the penetration 
depth of the cone. As the cylinder is closed, the water 
can be discharged only through the pores of the fabric . 
Thus the test results will be depending on the water per
meability of the fabric. The better the discharge capaci
ty of the fabric, the more effectively it can restrain 
the energy input of the fall cone. A fabric of poor per
meability will be lifted upwards by the shock wave of the 
water, so less restraining the fal1ing cone. This effect 
will also influence the size of the hole opened by the 
falling cone. The construction of the criterion is ad
vantageous to small hole sizes, which corresponds to the 
original Norwegian interpretation of the test results. 
The criterion judges mainly the separating function of 
the fabric, but to some extent also its filter function. 
The POROSITY of the fabric is judged in the criterion 
no. 8. It was the ambition not to relate the pore struct
ures of fabric and the soils in contaet with the fabric 
to each other. Fabric filters have generally to be more 
permeable than the 50i1 material to be filtered, but in 
principle a 20 times higher water permeability coefficient 
will be sufficient. The water permeability coefficients 
of non woven fabrics fulfill t:,is requirement in respect 
of all those soil materials, tO which the application of 



Session 28: International Standards 

fabrics might be of benefit. We must not expect mirac1es 
from the filter properties of fabrics, and it seems need-
1ess to try to dimension the fabric filter according to 
filter criteria. In cases, where filters bui1t up from 
soi1 material, have to be composed of 2 or more 1ayers, 
it cannot be expected, that a sing1e-1ayered fabric with 
more or 1ess uniform pore structure will fu1fi11 simi1ar 
filter requirements at various stress and strain condi
tions. In praxis it cou1d be observed, that, but on1y 
with static f10w conditions, a natural filter cake will 
be bui1t up in the contact zone between soi1 and fabric. 
Tagether with the fabric structure this filter cake prob
ab1y will function 1ike a mu1ti1ayered filter. Dynamic 
10ading conditions will prevent the bui1ding up of such 
a stab1e natural filter cake behind the fabric. A cake 
of fines might then appear on top of the fabric, which is 
a c1ear sign for misfunctioning of the fabric as filter. 
The corre1ation of test resu1ts from water and air perme
ability tests is generally considered to be poor, but new 
light was thrown on the matter from comparative tests on 
compressed fabrics. Ground-insta11ed the fabrics will 
a1ways be in compressed condition. The water permeabii1ity 
tests, if performed carefu11y and with de-aired water, 
are both time consuming and extreme1y 1aborious, for 
which reason the porosity criterion was deve10ped on the 
basis of the air permeabi1ity test. The criterion is 
composed of two elements, which va1uate both the air 
discharge quantity and the basic parameters of the pore 
structure of the compressed fabric. By this constructicn 
the criterion will ensure, that permeabi1ity and porosity 
of a fabric are kept within reasonab1e limits. 

FABRIC PROPERTIES LEFT OUTSIDE THE CLASSIFICATION SYSTEM 
AND PRACTICE FOR THEIR DETERMINATION 

A good deal of work can be done, if all the significant 
fabric properties were tried to determine, and as the 
branch is deve10ping fast, new research topics will arise 
all th~ time. Some of the production parameters may eas~ 
1y be changed, 1ike the composition of fibres, the fibre 
raw material or the type of bonding. The same production 
1ines, which expe1 civi1 engineering fabrics, produce ~so 
simi1ar 100king products for customers in many other 
branches. Intensive research work on fabric properties 
cou1d gain 10ng term advantage, supposed the fabric pro
perties cou1d be 1inked to the most essential production 
parameters. Such attempts, even of an independent rese
arch institution, were generally refused referring to 
production secrets. 
For that reason the user has to insist on fresh testing 
certificates given by independent research bodies, on all 
these properties, which might be important for his app1i
cation, but remained outside the c1assification or a type 
approva1 system. All facts concerning 10ng term behaviour 
fall within this group of properties. UV-stabi1ity is 
one of these, though fabrics used for road constructions 
will se1dom be exposed to sun1ight over 10nger periods. 
Furth~r the producer has to guarantee stabi1ity against 
chemica~ generally used in civi1 engineering works, e.g. 
stabi1izing agents, 1ike 1ime, cement, oi1, f1y ash, slag 
etc.. Fabrics have also to resist bio10gica1 attacks by 
ba-cteria and fungi present in the top soil 1ayers. To 
c1ear up these questions suitab1e test methods have re
cent1y been deve10ped. So the user can insist on getting 
sufficient information on the 10ng term behaviour of the 
nowadays marked fabrics. 

CHECKING THE FABRIC QUALITY IN THE FIELD 

The qua1ity of VTT-GEO c1assified fabrics can be contro1-
1ed in the fie1d by two simple testing procedures. These 
are the ~unger pu11 out test and the fall cone test with 
water supported fabric samp1es. Three parallel tests of 
each type have to be performed. The average va1ues of 
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the two test series form the fie1d acceptance criteria. 
I. FALL CONE TEST. The three tests are performed accord
ing to the specifications described above. As test resu1t 
is determined the average hole size opened by the cone. 
11. PLUNGER PULL OUT TEST. The plunger is pu11ed or a1-
ternative1y pushed through the fabric samp1e c1amped into 
the CBR-rings. The pu11 force or pushing force may be ap
p1ied statica11y by adding weights, with a constant rate 
of loading device (e.g. hydrau1ic jack), but also with a 
CRS testing machine. The 10ading princip1es are shown in 
Fig. 3. 

(BR-CYll ND ER 

Fig. 3 Plunger pu~l out test. Alternative 10ading 
arrangements for fie1d use. 

In all cases the required maximum load has to be supp1ied 
within 5 minutes. The force requirements for test accept
ance have to be determined from the average hole size eva-
1uated from the fall cone tests. In the one case the aver
age maximum force will be reported as the test resu1t,in 
the alternative case the test gives acceptab1e resu1ts, 
if the fabric cou1d resist the plunger penetration at the 
required force level in all the 3 parallel tests. The ac
ceptance criteria for the fie1d tests are given in Tab. 3. 
Tab1e 3. Acceptance criteria for the fie1d test series 

ALTERNATIVE PAIRS OF ACCEPTANCE CRITERIA 
USE I. FALL CONE TEST 11. PLUNGER PULL OUT TEST 

CLASS AVERAGE HOLE SIZE AVERAGE PULL OUT RESISTANCE 
mm Pmax kN 

a) :; 20 and ~ 35 
b) :; 25 and ~ 45 

II c) :; 30 and ~ 55 
d) :; 35 and ~ 65 
a) S 20 and ii: 70 

IIr b) S 25 and ~ 80 
c) S 30 and ii: 90 

IV a) :; 20 and ~130 

APPLICATION OF THE VTT-GEO CLASSIFICATION IN FINLAND 

By the end of the year 1979 the VTT-GEO geotexti1e c1as
sification has been adopted for general use in road con
structions. The National Board of Pub1ic Roads and Water
ways, severa1 purchase departments of cities, companies 
and organizations require nowadays new testing certifi
cates when inviting tenders for geotexti1es on an annua1 
basis. The testing work has generally been performed by 
the Technica1 Research Centre of Fin1and and the fo110w
ing conditions were 1inked to the app1ication of the 
VTT-GEO c1assification. The fabric samp1es have to be 
taken from stock of a representative quantity and by an 
independent person. The testing certificate is valid 
over aperiod of one ca1endar year. If the fie1d tests 
bring up that the type does not fu1fi11 the c1ass re
quirements, the comp1ete set of tests has to be carried 
out for a new type approva1. 
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Fig. 4a ... d. Correlation between criteria elements and 
the accumulation of points. 

The VTT-GEO classification system has proved to work well 
during the time it has now been used. Only few reclama
tions concerning the quality of products delivered to 
customers were made in cases, where the construction had 
simply failed. In all ca ses the geotextiles fulfilled 
the class requirements, when the i r quality was controlled 
with field tests. It could be shown that design faults 
or unsuitable working methods had caused the failures. 
Careful steps were taken to apply the here described 
classification system also to water constructions. The 
basic principles seem to work well, though heavier clas
ses and higher point limits are obviously needed. Com
bined with additional testing procedures, like the BAW 
(Bundesanstalt fUr Wasserbau, Karlsruhe, Germany) turbu
lence test for filtration stability of certain soil types 
and clearly defined requirements on long term stability, 
the VTT-GEO classification willserve the demands set to 
geotextiles for water constructions. 
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