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Physical Characteristics of Geotextiles Definition Dimensions 

Characteristiques physiques des geotextiles Valeurs de definition 

The paper brlngs forth a point of view on the oeotextiles 
physical characteristics definition taking into account 
the elements with a specifie textile nature that help 
establ ishing the value of these parameters.Considerinq 
the non-woven geotextiles strong eompressibil ity the ln-
elusion of this parameters,expressed by varying the non
woven fabries thiekness under loading,as a passible mean 
to be used in defining the eharaeteristies eomprised in 
the present paper is neeessary. The final part exempl i-
fies some af the stated eharaeteristies for the MADRIL 
geotextiles made in Romania. 

The paper eonelusions underl ine the faet that the 
geotextiles speeifie anisotropy imposes the seleetion 
of the eomputing elements values on the basis af statis
tieally proeessed laboratory tests. 

I. I NTRODUCT I ON 

The use of textile materials in geoteehnique imposes, 
besides defining them by means of values aeeepted for the 
textile testing, the establ ishment of notions that should 
offer the possibi lity of ereating some eor'espondenees 
between the two types of porous materials: geotextiles 
and so i I s. 

Starting from this idea the authors point of view 
concerning the definition of geotextiles as building ma
terials elements is presented taking into eonsideration 
the component elements (texti le fibres and yarns) charac
teristies. 

2. DEFINITION HYPOTHESIS 

· geotextiles (woven or non-woven textiles) 
made of one or more than ane polymers having striet manu
facturing formulas; 

· the cireular fibres or yarn section; 

· the ini tial thiekness t · considered (J i 
= 0.5 kPa for non-woven and at f i =' I.~ kPa for woven 
fabries; 

• the reference unit or 

• having in view that thiekness represents an 
important charaeteristie especially with non-woven geo
textiles the registering of thiekness variation as hypo
thesis in defining the physical eharacteristics of this 
geotextile type is to be eonsidered. 

Figure I presents the thickness variation eurve 
form for non-woven geotextiles made by needlepunehina, 

L'article soumet ~ I'attention un point de vue sur 
la d~finition des caract~ristiques physiques des geo
texti les en tenant eompte des ~I~ments ~ sp~eifique tex
ti le qui eoncourent ~ I'~tabl issement des valeurs des 
parametres respeetifs. En tenant eompte de la compressi
bil it~ accentu~e des geotextiles non-tisses on impose 
I' inclusion de ce parametre aussi par la variation de 
I'~paisseur des geotextiles non-tisses sous charge, 
comme hypothese pour definir les earaeteristiques phy
siaues renfermees dans I'artiele. Dans la partie finale 
on illustre par des exemples, pour les g~otextiles de 
produetion roumaine MADRIL, quelques caracteristiques 
de celles enonc~es d~ja. 

Dans les conelusions de cet article, on met en evi
denee le fait que I'anisotropie specifique aux geotex
tiles impose le ehoix des valeurs des ~Iements de ealeul 
a base de determination de laboratoire expl iquees du 
point de vue de la statistique. 

the eurve beinq drawn on the basis of aseries of labo
ratory determinations performed in aeeordanee with the 
STAS methodology (~). 

Thus. three domains ean be deteeted in this parame
ter variation, as it follows: 

- the A domain (Iow loads) in whieh the thiek
ness variation observes a law of the form 

tg eil 109 (j' + n l (I) 

- the B domain (averaqe loads - usually having 
the values 3 kPa<(J<300 kpä) in whieh the variation 
of Tobserves a hyperbol ie law of the form 

TB=~ __ 1(J2 (2) 
loq (J U 

I 

- the C domain (high loads) in which the thick
ness variation observes a law of the form 

TC = tgo(2 10gV + n21~ :ax (3) 

where, () max represents the loading for whieh T=f(U)= 
= constant. 

The values of the terms c;\ I, nl, k, 0( 2, n2 from 
the express ions (I), (2) and (3) can be determineEl by 
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Fig. I. The variation of the non-woven geotextile 
thickness depending on the U loading. 

laboratory tests depending on the geotextile mass, the 
fibres characteristics and the technological parameters 
of the textile fabrication. 

3. PHYSICAL CHARACTERISTICS 

3. I. Nominal Volume (V u) 

The nominal volume represents the volume of one cm2 

of geotextile when the \I i loading is appl ied to it 

(4) 

Ti being the thickness at the initial loading. 

For the case when Cf f- (J i the express ion (4) be
comes 

where T~ is the geotexti le thickness in the case of a 
certain "V" loading (for the non-woven geotexti les, see 
figur e 1). 

3.2. Nominal Mass (f-s) 

The nominal mass represents the mass of one cm2 of 
geotexti le 

(5) 

M be ing the mass per unit area expre s sed in g/m2 , 

3.3. Specific Mass (tsp) 

The specific mass represents 
geotexti le when the Cf i loading 

!-sp =~ 
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the mass of one cm3 of 
is appl ied to it 

(6) 
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Note: Although the specific mass thus defined is in fact 
the geotextile specific weight the authors will 
keep the name of "specific mass" so that no confu
sions wil l be possible between it and the polymer 
specific weight (tp)' 

3.4, Nominal Volume of Fibres or Yarns (v~ 

The nominal volume of fibres or yarns represents 
the volume of the fibres or yarns having a mass equal to 
the geotextile nominal mass 

i'p being the specific weight of the polymer the fibre 
or the yarn is made of. 

3.5. Specific Volume of Fibres or Yarns (Vf) 

The specific volume of fibres or yarns represents the 
volume of the fibres or yarns comprised in one cm3 of 
geotextile when the U i loading is applied 

(8) 

For \I f- \I i' Vf becomes Vf(J (the fibres or yarns 

volume in the case of a certain loading) 

3.6. Nominal Length of Fibres or Yarns (I f ) 

The nominal length of fibres or yarns represents 
the fibre or yarn length having a mass equal to the geo
textile nominal mass 

( 10) 

A being the fibres or yarns fin eness (I inear density of 
fibres or yarns) expressed in Tex (1). 

3.7. Specific Length of F ibres or Yarns (Lf ) 

The specific length of fibres or yarns is the fibre 
or yarn length having a mass equal to the geotextile spe
ci f ic mass 

(11 ) 

If for the non-woven ~eotextiles Lf is defined as 
the lenqth of fibre comprised in a certain volume ofthe 
geotextTle this characteristic has the meaning of den se
ness, 

3.8. Specific Densene s s (d) 

The specific denseness represents the length of fi
bre (I f ) comprised in the nominal volume (Vu) 

,osL 
T . A 

I 

( 12) 

If U f- Cf i then the densenes s at a certain loading 
will be expressed as: 

dr. = 105 ~ (cm- 2) (13) 
v T Ii .A 

For woven qeotextiles the denseness (dVl) can be 
expressed according to the textile regulations(~),namely: 

Cl",= 10 T (yarns/lO cm) (14) 
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where: N = number of yarns; 1 = lenqth of the sampIe (in 
em). '\ 

In the ease of woven fabries 0"" has two values,one 
for eaeh of the two winding direetions: warp and fill ing. 

3.9. Nominal Side Surfaee of Fibres (Al) - for 

Non-woven Fabries 

The nominal side surfaee of fibres represents the 
surfaee of fibres having a length equal to the nominal 
length 

where df = the diameter of fibres 

2 J 105~J 
p 

(em) 

A = 2 J, Jl0
5j( 

1 F's ?\tp 
(15 ) 

3.10. Specifie Surfaee of the Geotextile (Ag) - for 
Non-woven Fabries 

The geotextile speeifie surfaee represents the side 
surface of the fibres comprised in one em3 of fabrie when 
the ~ i 10ading is appl ied to it 

A 
9 

For [J -cF [J i 

(16) 

( 17) 

In the ease when the specific surfaee Ag is rela
ted to the fibres speeifie volume (V

r
) the speeifie volu

metrie surfaee of the geotextile (A
f 

is obtained 

4 
Af = J; ( 18) 

In the case when the speeifie surfaee A is rela
ted to the fibres speeific weight the specifi§ surfaee 
of the geotextile mass (Af-) is obtained 

105f 
Al' = 2 A '6:~ (19) 

Af = t p • Af- (20) 

3.11. Fineness Index of the Non-woven Geotextiles (F) 

The fineness index of the non-woven geotextiles is 
defined as the inverse of the section of fibres the non

woven fabric is made of 

(21 ) 

The denseness dependenee on fineness index is ex-
p ressed by 

(22) 

3.12. Speeifie Porosity of Non-woven Geotextile (ni) 

The specific porosity represents the ratio between 
the pores volume of a non-woven fabric and the fabric 
vo 1 ume when U i load i ng isa pp 1 i ed. 
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by 

For a 

= (1 -~) 100 
n i t p 

eerta in [J -cF (j i 

n=(I-~) 
Tu 'ÖD 

100 

(%) (23) 

(%) (24) 

The porosity dependence on denseness is expressed 

( 1 - Ä d(J ) 100 (%) (25) 
n= ~ 

p 

3.13. Speeific Void Ratio (ei) - for Non-woven 
Geotext i 1 es 

The specific void ratio represents the ratio be
tween the pores volume of a non-woven fabric and the fa
brie fibres volume when the ~ i 10ading is applied 

and 

(h_ 1) 
e 1 = }-sp 

For a eertain rr -cF lIi 

e = ( T~ ~ 
fvs 

- 1) 

n(%) = _e_ 

100 1 + e 

(26) 

(28) 

3.14. Openings Dimensions of the Woven Geotextiles 

In the case of woven fabrics the porosity ~Toblem 
is dealt with differently from the non-woven fabrics one, 

The openings are not to be found in the material 
mass but are formed by the warp yarns intersection with 
the fi 11 ing yarns. 

Analysing the regular case of the woven fabrics 
with a cloth texture the fact can be admitted that the 
openings are of a reetanqular form, If: Nw = number of 
werp yarns; Nf = number öf fi 11 ing yarns; bw= the ",arp
wise lenath of sampIe; bf = the fill ingwise length of 
sampIe; A" = the warp yarns fineness; i\ f = the fi l
I inq yarns fineness; w = the distance between two warp 
yarns; f = the distance between two fill ing yarns 

bf Bit (cm) (29) w = N-
w 1 05T! t p 

b 

~ f = N
W 

- 2 
105']1t (cm) (30) 

f 
p 

From the values thus ealculated for wand f the 
10west one is to be eonsidered as charaeteristie dimen-
sion of the openings, 

The characteristic dimension of woven fabries ope
nings can as weIl be defined by the characteristic sur
faee of the open i ngs (0) 

using the values wand from the relations (29) and 
(30) • 
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3,15, Openings Quantum (Porosity) of Woven Geo
text i I es (nw) 

The woven geotextiles porosity represents the ratio 
between the openings surfaee and the surfaee of the wo
ven material 

or 

n = w 

n = w 

(N -w I) (N f -

b bf w 

I )w' f 
100 

3,16, Woven Geotext i I es Openings 

(%) (32) 

(Z) (33) 

Ratio (ew) 

The woven geotextiles openings ratio represents 
the ratio between the openings surfaee and the su~faee 
oeeupied by the fibres that make up the woven fabeie 

V10S'fft p (Nw - 1)(N f - Ih"f 

e
w 

n 2 - 'Q,.,Nwvr:; + bfNfV?<'f 
(34) 

e j o5'jf r p 
w 

bWNWVJC: + bfN~ 

4, PHYSICAL CHARACTERISTICS OF MADRIL(R) 
GEOTEXTILES 

( (35) 
200 

MADRIL(R) geotextiles are non-woven fabries made of 
polypropylene fibres of 0,66 Tex (MADRIL(R) M) or of 
2,0 Tex (MADRIL(R) V) meehanieally bonded by needle
punehing, 
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Fig,2, The dependenee between the MADRIL(R) M geotextile 
thiekness for different loadings CI and the 

mass ({s) (for (J in the domain T(j log(l = k2), 
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Figure 2 shows the dependenee existing between the 
MADRIL M geotextile thiekness and its nominal mass tys) 
in the ease of the domain B (average loadings), The 
existenee of a proportional ity between the nominal mass 
and the produet (Ta-x logu) is to be notieed; 

One ean notiee in figure 2 that 

T = tgGt AL 
CI log v) 5 (ern) (36) 

Table I presents the MADRIL M geotextile thiekness 
variation (Tu) as a funetion of 1"'s and IJ, 

Table I, The thiekness of the MADRIL(R) M 
geotexti le for various loadings [J , 

er j-Ls (g/cm 2 ) 

(KPa) 0.0.2 0.0.3 0.04 0.05 0..0.6 0..07 

0.5 0.355 0,458 0..56/ 0..664 0..767 0.870. 

5.0 0. 20.6 0.30.9 0.,412 0.515 0..618 0. 721 

10.0. 0. 175 0.263 0.350. 0.438 0525 0.6/3 

15.0 0. /61 0. 24/ 0.322 0.40.2 0.483 0.563 

20.0 0. /52 0. 228 0. 30.4 0.380. 0.456 0532 

25.0 0. 146 0. 2/9 0. 292 0. 365 0.438 0..511 

50.0 0. 130 0..195 0. 259 0324 0..389 0454 

100.0 0.117 0/75 0233 0. 292 0.350. 0.40.8 

Table 2 presents some of the physieal eharaeteris
ties of the geotextile MADRIL(R) M ealeulated aeeording 
to the relations presented in seetion 3, 

Table 2, Physieal eharaeteristies of the MADRIL(R) M 
geotextile for different (I loadin9s, 

df=31fLm 1t&s=1.36cm-2 Af=131o.cm-IIA~=144o.Cm~!I 

~ 
.J-ls=o..2';' O. 7gjcm 2 

drr(cm-2j nü (%) f Aü(cm-I ) Vf(j{cm 3) 

0.5 1.13' 10. 4 9172 11.0.8 1.08' 10 2 8.30.' /0" 

5 1.46 .104 8930. 8.35 1.40.· /02 1.07· /0-1 

10 /,7/.10. 4 8747 6.98 1.64 .10. 2 125'/0-1 
1--

15 187·/04 86.30. 6.30. 1.79 '10. 2 1.37 .10-1 

20. 1.97· /04 85.56 5.93 189'10 2 145 '10-1 

25 2.0.6' 10 4 8491 5.63 1.97' 10. 2 1.50..10.-1 

50. 232.10 4 83.0.0 4.88 222 '10 2 170. /0-1 

100 257· 104 81.17 4.31 246.10 2 1.88'10-1 
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In thls table the values wrltten next to the refe
ren ce loadlngs U I = 0.5 kPa represent the specific 
eharacteristlcs value of the MADRIL M g~otextiles (Cl, 
n i , el' Ag and Vfl for ~s = 0.05 g/em • 

5. CONCLUSIONS 

The deflning of the main physlcal characteristics 
of geotextiles, some of them being weil known both to 
the textile special ists and to the geotechnlcians,aims 
at brlnging forth the elements speeific for the textile 
materials whlch determine the value of these eharacte
ristics. 

The Introductlon of the non-woven geotextiles 
thickness variation dependlng on the normal loading on 
the textile material plane as a calculation hypothesis 
offers the possibillty of a real evaluation of the sta
ted characteristics variabillty. 

It is useful to underl ine the fact that the rela
tions of dependance defined In the present paper have 
a general eharacter, having the possibility to be parti
eularized depending on the laboratory results obtained 
by means of direet measurements on various types of geo
textiles. Moreover for a more precise evaluation of the 
characteristics values of a certain type of Qeotextile 
it is absolutely necessary to perform a detalled labora-
tory study Imposed by the weil known anisotropy of these 
materials. 

In thls context it Is desirable thai the varlous 
parameters values that contribute to the establishment 
of the physlcal characterlstlcs values should be selec
ted as a result of a statistlcal analysis. 
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