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USE OF GEOTEXTILES IN WASTE DISPOSAL CONTAINMENT 

GEOTEXTILIEN AUF LAGERPLÄTZEN UND DEPONIEN 

EMPLOI OE GEOTEXTILES POUR LE STOCKAGE OE RESIDUS 

The contribution deals with the use of geotex
tiles for tailings. The first part the artie
le deseribee the firet realisation in Czeeho
slovakia whieh started 18 years aga and this 
teehnology system is eontinuing. 
In the next part there are deseribed three mo
dern epplicetion methods designed by Reeearch 
Institute of Civil Engineering Brno (VaI S): 
- simplif1cation torming of increaeing dikee 

constructed by the meena of teiling material, 
- the uea of textiles as a wind protection, 
- tbe use of textiles against wave ebraaion. 
For this purpose non-woven textilee (made of se
cond-class materials) have eufficient characte
riatic,sufficient durability and low price. 
Ws ean suppose after these experiecee, that the 
usa of the textilee i9 perepective. 

Introduction. 
Thie aim of our paper i6 to inform the technical 
public on eeveral poseibilitie6 of the use of 
geotextilee et the construct ion end operation 
of waste diepoaal conta inment. It means espeei
ally on wastes in fluid state which are embed
ded hydraulically in tailings. The tailings end 
waste dieposal cont~inments influence very un
fevourablv the geology and hydrogaology condit1-
ons of the 9urroundings, dust the etmosphere, 
contaminata natural watars and detariorate tha 

whole eco-system of the near surroudings.That 
1s why it is necessary to set up in a very con
ecientious way the tailing in natural surrou
dings and to solve its foundation and operati
on with greatest cara.Of great importance are 
here the construction costs the need of tech
nologie proeedures and work produetivity. To 
this aim prove to be very suceessful the geo
textiles. In our paper we will describe firet 
of ell the first engineering application in 
Czechoslovakia in the yeers 1967 and 1968 es 
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Fig.l. Crose eeetion of tail1ng w1'h ge.textile 
l-Rockfill, 2-Raising dame, 3-Geotextile 
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well as 3 up-to-date applicatione from the actu
el time. 

1. THE EXPERIENCE FROM THE CONSTRUCTION AND OPE-
RATION OF A TAILING WITH GEOTEXTILES 

The work wae built 18 year aga at the construct
ion of the tailing for uranium indaatry.At that 
time itwaa neceasary to conatruct a aufficiant
ly leak proof tailing with rock-fill dame of 41 
m maximum height within a very short time.At the 
same tima one had to limit in a maximum way the 
expected eettlement of the dame.The original 
solution aasumed the construction of dams with 
cley sealing.Because of the imposibility of 
treating this seeling in winter climatic condi
tione this eolution haa been abandonad.Also the 
aea1ing from reinforced concrete elemente could 
not be utilized becauae of eonsiderable aggres
aiveneae of aludge embedded into the tailing. 
After many discussione e new up-to-date eolution 
was chosen which has been not uaed so far i.e. 
the usa of geotextilee put on the upstream face 
of the dam.This solution had to show a suffici
ent etregth and elaatic1ty of the aealing ele
ment aa well ae a euffcient resistance to the 
chemieal aggreaeivenees.lt had also to aseure 
the sufficient reeistance to atmospheric con
dotione and short conetruction terme.The ta1l
in9 design had been done over again and the 
peripheral dama of the tailing had been filled 
with etone extracted from a shaft ueing the seal 
ing eapacity of fine-grain eludge in connection 
with suitable geotextiles (Fig.l). 
1.1 THE CHOICE AND TESTING OF 8UILDING MATERIALS 
The base for the ehoiee of geotextiles formed 
the grain size of the sludge embedded.The propo
sal was baged on general knowledge on the geal
ing action of the material referred to WhOS8 
grain size below O,lmm amount to about 91%(Fig2) 
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For laboratory tests 5 samples of polyamide 
geotextilee have been chosen.First was solved 
the hydraulic part of this problem.The labora
tory teste have been cerried out on a special 
filtration table in cyl1nders with 127mm dia
metr.There wae examined both the perviouenese 
of e1ngle geotextile eamples and the capecity 
of reteining the grains of leaking mud. Both 
charaQteristics hsve been aecertained in verti
eal flow of l1qu1d.Following mud retaining in 

leotextilee with frame of the tests carried out 
he penetration of the finest partieles has 
een obeerved wh ich was ehown by turb1dity of 

leaked water.At theee measuremente the leaksge 
coeff1cient of esdimented mud through textilee 
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in range k_S.10-6 to 2.7.10-5 cm/s was determi
ned.Following the poeitive result of hydraulic 
teste the resie'ance of geotextilee wee found 
out.The teet have been realized with a tearing 
mach1ns at the entreprieee of textile industriee 
of Brno with a tearing force of 500 kp.One has 
escertained the strength of etandard ring Sem 
wide and 20 cm 10ng.The average of f1ve meaeu
rements 1s shown in tab,l. 
Tab.l. 

warp 
reaietance duebility 

kp % 
223,6 37,0 

weft 
resietence dueb1lity 

kp % 
321,1 42,6 

After these simple reeietance teste was necaee
ary to demonstrate the hydroetatic preesure 
directly on the baee course designed.For this 
inveetigation have been chosen 2 weakest kinde 
of geotextilee.The teste have been carried out 
with e permeabilimeter of 1140 CII .for lIIeximum 
positive preaeure of 5,2 atme For checking the 
maximum loading the firet teste have been rea
lized on a layer of angular gravel placed on 
the surface of a layer of finer material.At the 
test arose no perforation of the geotaxtile 
cheeked.Follow1ng these teets and the checking 
of delivery poeibilitiee hae been choeen chem
lon geotextile which was supplied in bands 
148 cm wide. 
1.2. THE JOINING OF GEOTEXTILES 
3 methode have been examined : the joining of 
geotextiles by gluening,welding and aewing.The 
gluening of geotextilea enable to check a 
series of glues both on the basie of epoxide, 
rubber,aaphalt and on the basis of putty.The 
joining of geotextiles by meane of walding at 
the begining seemed to be promising but had to 
be abandoned as at that time no auitable appa
rates was available.ln competition of 3 evaila
ble methods the sewing hae proved most neceee
ful.For sewing .ave been dev~loped special 
terylen threeds (123/3).The sewing mach1ne was 
placed on an inc11ned working platform whieh 
could work in the open a1r.The device was lower
ed on to the dam elope with the cable winch of 
a 5 80 dozer (Fig.3.). 
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1.3. COMPACTING TESTS 
To eliminat8 the deformation of the dam slopes 
in ease of water and mud loads the upstresm 
side had to be perfectly oompacted.At the same 
time it was nacessary to finish the surfsce of 
the dam faces with fine crushed material to 
prevent in oass of losding the demage of geo
textiles.The optimum oompacting oonditions of 
the slope have been aecerta1ned on the basis 
of compacting tests.As the most suitable prov
ed to be a vibratory roller w1th a 4t meaS. 

1.4. CONCLUSION 
Tha described sealing of the dams in uniting 
the sealing effect bf mud and geotextiles (join 
ed by sewing) proved suocessful.The advantage -
of thi8 method is the possibility of work in 
unfavourable climatic conditions et frost and 
snow.ln our case on the partial dam of the 
tailing the geotextilea were laid down from 11. 
to 19.dec.1967 and on the main dam from 7. to 
9.february 1968 (first larer) and from 12. to 
19.february 1968 (second ayer).In fig.4 we may 
see the leying down of geotextiles on the dam 
of tail1ng. 
Further are described 3 solutions with which at 
present-with a great intensity-dealt the 
Resaarch Institute of Civil Engineering (V~IS) 
in Brno 
2. THE APPLICATION OF TEXTILES FOR SHAPING THE 

RAISING DAM CONSTRUCTED BY TAILING DISPOSAL 
UNDER TAILINGS OPERATION 

The hitherto way of operation of tailing diapo
aal of conaiata in forming peripheral dams 
either from tailing disposal matarial-method 
m09tly applied for ore tailing-or from soll or 
rock-fill material remaining from other con
etruction activity-methods usual for ash tail
ing.Sy the dam constructed in this way is 
gained the necessary accumulation space for 
waste storage. 
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Periohetal raising dams constructed by tailung 
disposal are formed by means of hydrocyklones, 
channels or by utilization of building mecha
nismus,the hand work however being,always 
necessary.Exceptionally for the construction is 
used a displaced wood table shuttering.The sur
face of the peripheral dam constructed in this 
way is unstable as to the shape,is strongly 
influenced by climatic conditions and first of 
all i$ the source of secondarr dustiness. 
These deficieneee and difficu ties at the con
etruction of dame removes the structure called 
textile shuttering designed in several variants 
differing according to the method of construct
ing peripheral dams.As the basis for the design 
have been used the information an wind speed 
and direction acquired by direct measuring as 
well aa model tasts on a special modal in an 
aerodynamical laboratory permitting to check 
the efficience of technical arrang.ments at the 
tailing.The textile.shuttering facilitates the 
work at the construction of peripheral raising 
dams of suppress the secondary dustiness, 
assures the surface stability and thereby ths 
dam shape and reducee the part of hand work in 
dam construction.lt consists of panele w1th 
technical textiles anchored in tailing dieposal 
material and assemblad gradually in a set shap
ing the dam surface.The textile shuttering 
assemblies have been developed for the most 
often arising tailing disposal methods: 
1.tailing disposal with perforated channels -

textile shutter1ng arrangsd in casettes, 
2.tai11ng disposal with hydrocyclones: 

- textile shuttering of frame type, 
textile shuttsring with contiuous textile 
on downstream face, 

3.tailing disposal through small branches -
textile shuttering with continuous textile 
on upstream face. 

2.1. TAILING DISPOSAL WITH PERFORATED CHANNELS 
At tha tailings silted up with perforated 
channels proved successfull the construction 
type shown in Fig 5 where the walls of techn1c
al textiles form casettes into which is dis
charged the material through openings in the 

J 

Fig.5. Casette shuttering scheme 

2 
-L ---

i-original surface, 2-surface of hydraulical 
depOSit, 3-eupporting construction of chan
nel, 4-textiles, 5-textile netting 

channel bottom.ln the caeettes is first priori
ty embedded material of gross grsin.By acatter
ing mud outflow from caeettes as 1t is forced 
to pass through th1n textile,is reduced the 
entra1n~ng force of wat er flow and conaequent
ly 18 intens1fied the sedimentation of s1lted 
materisl irr the epace between the casette and 
the water level in the tailing.The sed1ment 
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surfaee-be8eh 8tte1ne then langer elopes than in 
ths ease of simple tailing dispoeal from ehannel 
thereby being obtained a larger advanee in the 
height of the peripherel dem above the height 
level herewith being incressed the safety of 
tailing operation. 
2.2. TAILING DISPOSAL WITH HYOROCYCLONES 
The eecond type of etruetion utilizeble for 
tailing raissd on peripheris8 by meene of hydro
cyclonee forme the penel eeeembly of framee 
mounted 1n etegee before hydroeyelones in ope
retion.ln the first etege the structure with 
textile forme e wind obstsole which by breaking 
down the wind blset euppreesee the wind erosion 
on the eediment eurface aa well as on the 
recently raieed dem,in the second etage eerves 
to defining the dam ehepe on the downatreem 
eide face fulfilling at the e8me time the funct
ion of 10s1ng ehutter1ng.After teiling dieposal 
of the dam it atrengthens the downatre8m eurface. 
prevents wind and water erosion t1ll the reali
sation of the final eurface etab1l1eat1on end 
surface recult1vation. 

F1g.6.Frame shuttering scheme 
1-f1n1shed etage og hydreulical deposit. 
2-etep-to-step increas1ng of d1kes. 3-frame 
filled up with textiles 

The rough material sorted out by hydrocyclone 
is mainta1ned et comparatively large slope-as 
much as 1 : 1-so that the horizontal forces 
acting upon the eupporting structure are small. 
Therefore.the load-bear1ng element may be rela
tively subtile.lt eonsiete of an eseembly of 
self-supporting frames with dimsnsions of 1,5x 
2,5 m filled . with tightened textile.The self
supporting frames (F1g.6) with textile are 
enchored in the sediment eurface or in ailted 
up dam with stakes end supports.The fremes are 
eet up to w1dht and height according to the 
need.On the test eite we have inetalled 120 l.m. 
of framae.As a variant eolution on the aame 
site we have teeted a structure assembly formed 
of skew webe enchored into the eurface with 
pege and brace (Fig.7).To assure the transveree 
etability webe are mutuelly joined with a brace 
to which textile ie stteched.The textilee snd 
braces are put on downetream eide gradually to 
the height depending upon the teiling diepoeal 
of the dam. 
2.3. TAILING DISPOSAL THROUGH SMALL BRANCHES 
For tailings where eil ted material ie only 
l1ttle euiteble for the construction of periphe
ral raising dame the dams are conetructed from 
rock or soil rock-fill material.These dem 3 m 
heigh,at the crest 4 m wide (the width necess
ary for driving motorcars) and with slope in-
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clinations 1 : 1,5 represent a considerably 
large volums of mater1al.By the solution of the 
suitable type of textile shuttering we have 

Fig.7.Continuoe textile ehuttering 
i-original aurface, 2-step-to-step increaeing 
of dikes, 3-aupporting conetruction,4-textile 

followed first of all two a1ms - to reduce the 
quantity of conveyed mater1al needed for the 
construction of the raieed dam and to assure 
more expressive forming of the beach (i.e. of 
ite more slope end take away the free level 
from the dem).That is why on ths test aite we 
have aeeembled one half-frame structure attack
ed both in the tai11ng disposal material and 
the dam mutually joined with transverse braces 
(Fig.8).To thie structure was attached the tex
tile eo thust its lower sdgs was slided in 
under the tailing disposel surface.The tailing 

Fig.8.Textile shuttering on the downstream 
side i-step-to-step increasing of dikes, 
2-surface of hydraulicel depOSit, 3-eupporting 
conatruction, 4-taxtiles 

disposal of mete rial was carried out by branch 
pipes p 70 mm from the main mud pipeline led on 
the crest.The lenght of the teet field wae 45 m 
and the verification time 1 year. 
3.THE USE OF TEXTILES AS PROTECTION AGAINST 

DUSTING 
One of the most eerious probleme whieh by ite 
coneequencee cons1derably influencee the 
eurroundnig9 is the secondary duating from the 
surface of tailinge due the wind eroeion. The 
tailing disp6eal mater1al is dried out by wind 
end airborne aa far aa e8vsrel milee.Following 
the carrying out of leboratory teste and of 
direct installations on varioua localitiaa we 
have made a propoeal using technical textiles. 
The tailings operation eince the beginning till 
the end of ite function i8 done et several 
stagee.ln each of these stages arise eecondary 
dueting of tailing disposal materiel,for each 
stagee,however,ie critical a different psrt of 
its 8urface. 
At the teiling in operation whose peripherel 
dam 1e constructed of tailing dispoeal material 
the moet exposed place is the creet of the peri
pherel dam adjoing parts of the upstreem and 
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downstream side facee.As the most suitable way 
of surface stabilieation proved succeasful 
textilss laid in bands 6 to 8 m long tranevere
ely to exie of the dam and ancbored to the eur
face with stesl hooks (Fig.9).Sy ths largs 
spacs vsrification in thie way was protscted 

---,---, 
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Fig.9.Textile oovering on the dike 
l-textiles, 2-anchor clip, 3 surface of 
hydraulical deposit 

the psripheral dam of an ors tailing on the 
lsnght of 750 m.After ons year observation it 
was statsd that ths principle of crsst shape 
stabilisation and of the adjoining dem slopes 
with a textils covering is good and efficient. 
Proved succsssful also the types ueed of tex
tilss - for the most exposed places all syn
thetic knitted textiles of 100% polypropylene 
meanwh11e for other surface euff1ced non-woven 
textile made of eecondary raw mater1als. 
A ta1l1ng put out of operatlon e.g. for the 
conetruction of raising dams dusts most from 
the sed1ment surfac~.The water level 1s during 
raiaing intantlonally lowered to d1minish the 
moisture of ta1l1ng dieposel materlal,to perm1t 
using 1t for ths constructlon of peripheral dem 
and at ths same tims to enabls ths driving 0 
mechani8ation equipments on the surface of 
tal1lngs.ln th1s case the surfece of beach is 
for a long time ae many as 3 years exposed to 
wind action. The substance of ths new solutlon 
conslsts ln constructing a covering from 
techn1cal textiles anchored lnto tailing dis
posal material. To thls a1m was very advantage
ously used non-woven textile. which has a limit
ed service llfe is produced mostly of secondary 
raw material. In usual eetimetic conditions it 
ie gredually biologlcally degraded the composi
tion hetsrogenity assuring long tsrmed nsarly 
3 yeare cohsrsnce against photocham1cal degra
dation in dry or drylng eubeoll. It i8 detsrio
rated by ths action of micr.organismus in moist 
medium or ow1ng to cover1ng by wastes. It i8 
placed on the eurface in euch a way that single 
bands of textiles have a mutual overlap of 10 
cm. At the place of overlap the textile bands 
are attached to the surfece wlth iron hooks 
(Fig.l0) • 
The filled up teillng whose operatlon has been 
endsd driee and dusts from the whole surface 
eepecially at the epote damaged by other 
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activlties (water erosion, travel of motor 
cara etc.). Till the finish and recultivation 
of ths surface suitable is aleo the treat
msnt described above. 

2 
V 

Fig.10.Scheme of deposit and anchoring of tex
tiles on beach l-stripes of textilee, 
2-anchor clip 

4. THE USE OF TECHNICAL TEXTILES FOR THE 
PROTECTION OF THE UPSTREAM FACE OF 
PERIPHERAL DAMS OF TAILING AGAINST 
WAVE ABRASION 

The upstream facss of dams especielly of slag
ash tailings ars usually protscted against 
abras10n of waves by a macadam layer 25 cm 
thick spread on the elops surface. This made 
of protection is rather expensive. Beside 
that the lining ie gredually overflown with 
tailing disposal material, its function time 
is relatively short - max 3 years - and the 
rock-fill material is not sufficiently utiliz- -
ed. 

F 
I 

Fig.ll. Surface strengthening of the upstream 
side l-surface of dam, 2-textiles, 3-anchor 
clip, 4-gradual material deposit on tailing 

As a substitute solution for the stabilization 
of the upstream slope surface has been design
ed and experimentally verified the use of 
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textiles on a slag-ash tsilings. A test f1eld 
was chosen more than 60 m long and 5 to 8 m 
w1de with seversl typee of non-woven textiles 
produced of secondary raw materials. The 
textile bands have been placed on the slope 
surface accord1ng to the line of the largeet 
slope with mutual about 10 cm w1de overlaps 
and anchored into subsoil (Fig.11). The texti
les on the test field were left in operation 
dur1ng 16 months (till the end of the ta111ng 
operation) w1thout troubles. They have adhered 
well to the slope eurface, and even 1f surface 
was here uneven, they there were not damaged 
by wave effect. ash material was not waehed 
out from the dam through textiles and the 
permeab111ty of textiles for rain precipitat-. 
ions wae sufficient. 
On the basis of the observations carr1ed out 
th1e method of strengthen1ng seern to be very 
perspective. 
5. CONCLUSION 
On the basis of hitherto experience with trial 
appl1cat1on of geotextiles we may state that 
the1r ut11izat1on 1s very perspect1ve eapecial
ly with regard to the feet that on the tail-
1nga surface efter about 3 years the finish 
and recult1vat1ng a 're carried out.The textiles 
especially non-woven ons made of secondary raw 
materials w1th a 11rn1ted service 11fe are of 
very low pr1ce and have suff1cient resistance 
characteristics and, therefore. for the 
purposee of temporary protect1on of the sur
face are fully equ1valent to tradit10nal 
materials. 
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