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Trisoplast

. Sta je Trisoplast?

- Upotreba i iskustva

- Holandske i EU regulative, propisi u Srbiji
- Proizvodnja i ugradivanje

- Karakteristike proizvoda

- Poredjenje sa razlicitim slichim sistemima

- Reference projekata (fotografije)
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Treca najnaseljenija zemlja na svetu
(487 stanovnika po km?2)
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Holandani zive sa vodom

" —

Zastita zivotne sredine je
zbog toga veoma vazna!

TRISOPLAST
: v o D I N G MIneraL LINers




covering layer

drainage layer

L L L

TRISOpLAST

MIneraL LIners

subgrade

PRO

VODING




PRO TRISOpPLAST

VODING




Trisoplast, patentom zasti¢ena, nepropusna i dugovecna
mineralna izolaciona barijera

1000 kg

130 kg

2,6 kg

B Granular material (e.g. sand) @ Bentonite B Polymer
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Shema i principi

Legend

Mineral filler

Bentonite

Pore water

Air
® Monovalent Cations
(3] Bivalent Cations

Polymer
/\/  Carbon
----- van der Waals Forces
(2 o Cationic Binding
- Anionic Binding
D- Hydrogen Bridge-Binding
- Specific Binding

Interakcija izmedju bentonita i polimera
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PROPISI U VEZ| SA DEPONOVANJEM
KOMUNALNOG | INDUSTRIJSKOG OTPADA

e Directive 1999/31/EC on the landfill of waste

e Zakon o upravljanju otpadom, Sl. glasnik RS, broj 36/2009

« Uredba za odlaganje otpada na deponije, Sl. glasnik RS, br.
92/2010

e Pravilnik o kriterijumima za odredivanje lokacije i

uredenje deponija otpadnih materijala, Sl. glasnik RS, br.
54/1992
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Prema zahtevima Uredbe za odlaganje otpada na
deponije 92/2010 i Direktive EU 1999/31/EC:

Odlaganjem otpada na deponiju moraju se obezbediti
takvi uslovi koji bi

« sprecili zagadjenje zemljista, podzemnih i
povrsinskih voda, i
o obezbedili efikasno sakupljanje procednih voda.
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Opsti zahtevi za sve klase deponija - Direktiva
1999/31/EC - Aneks |, - Uredba 92/2010

Vrsta otpada Koeficijent Debljina mineralne,
propustljivosti geoloske barijere,
K, m/s m
Inertan <1,0x 10’ >1
Neopasan <1,0x 1 >1
Opasan <1,0x 1 >5

e Debljina prirodne mineralne barijere ne bi trebalo da
bude manja od 0,5 m.
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Opsti zahtevi za sve klase deponija - Direktiva

1999/31/EC - Aneks |, - Uredba 92/2010

Vrsta otpada Neopasan Opasan
Vestatka zaptivha potrebno potrebno
obloga
Drenazni slop 0,5 potrebnt potrebne

 Nasa Uredba 92/10 jos kaze da se za zaptivanje deponijskog

dna i bocnih strana deponije mogu koristiti i druge metode i
tehnike, a koje obezbeduju zehtevane uslove iz prethodnih

Tabela.
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Deponijsko dno

Otpad

Poprecni presek

DrenaZni sloj
PEVG folija

Mineralni tampon

Sloj zemljista

Maksimalan NPV

Minimalan NPV
Vrsta zemljiSta Koeficijent propusnosti (K), m/s
Cist Sljunak 1-16 - 5-102
Cisti peskovi i me3avine sa $ljunkom 521G 105
Sitnozrni peskovi i praSine 5-%05-107
Ispucale gline 5-18 5-107
Neispucale gline <5-10
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Tkani geotekstil

ranulisani natrtjum bentom
pomesan sa adhezivima

ekundarni oslonac

Sematski prikaz
Bentomat
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Tkani geotekstil
Iglicasto pletena viakna

Netkani geoteksttl

Sematski prikaz
Clayma®

Bentonit

Granularni bentonit

Glineni sloj nakon gubitka vlage

Igli¢asto pletena vlakna
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Netkani geotekstil

Sematski prikaz Bentofix®
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Resenje sa Trisoplast mineralnom
barijerom

0,09-0,12 m Trisoplast

0,38 -0,41 m Tlo
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covering layer

drainage layer

waste
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concrete / gravel

drainage layer |
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Infrastruktura
- covering layer

drainage layer

waste

PRO TRISOpLAST

VODING




I TRisopLasT

MIneraL LINErs

PRO .
VODING




Mineralna barijera sa polimerom

Proizvodi se i ugradjuje na licu mesta:
- Lokalno osoblje
-~ Lokalni materijali (samo se polymer isporucuje iz Holandije)
-~ Konvencionalna oprema/masine

Sistem za kontrolu kvaliteta:
e Trisoplast Upustvo za upotrebu

Know-how, trening i sva tehnicka podrska je iz Holandije:
- Oprema za laboratoriju i Mobilno postrojenje za mesanje se
nabavlja iz Holandije
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! Proces ugradivanja
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Proces ugradivanja
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Razastiranje i odredivanje debljine sloja
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Sabijanje sa kompaktorom
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Sabijanje kosina: kran sa valjkom
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Kontrola kvaliteta i testiranje
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Trisop Ast (9 Cm), mineral
clay (700 cm) or .
sand-lpentonite (50 cm) liner

leak
detection
drain
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Reference mineral layer for Dutch municipal waste landfill: 0,25 m ; < 0,23 x 10° m/s

TriSOp Ast (7 Cm), E mineral
clay (§0 cm) or _— .
sand-lpentonite (25 cm) liner
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Trisoplast je testiran u renomiranim
institutima

Poredjen sa tradicionalnim slojevima u donosu na:

- Vodopropusnost

- Propusnost na druge tecnosti
- Termicku stabilnost

- Hemijsku stabilnost

-~ Biolosku stabilnost

- Mehanicku stabilnost

- Proces ugradnje

- Toksicnost

-~ Uticaj na zivotu sredinu
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Trisoplast - odobrenja i dozvole

Odobren od nezavisnih i vladinih instituta:

- TNO Delft, Holandija

- Alterra, Wageningen University, Holandija
- Grondmechanica Delft, Holandija

- KIWA, Certification institute, Holandija

- INSA, Lyon University, Francuska

-~ BRGM, Francuska

~ Bundes Anstalt Materialpriifung (BAM), Berlin, Nemacka
- LAGA, Nemacka
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Keoficijent filtracije za razli¢ite barijere za deponije

Trisoplast GCL BES Geological Barrier / CCL

Debljina barijere d

0.01 0.25 1.00 1.00 5.00
[m]

3x10" 3 x10™"

Hydraulic conductivity k 3x1
1x10" 1x10™"

oM 11x10"™ | 1x107 | 1x10° | 1x10°
[m/s]

Hydraulic gradient i

] 94.0 4.7 1.9 1.9 1.2

Percolation rate g

89 15 6,086 61 37
[mm/a]

According to Darcy (0.3 m hydraulic head, -0.63 m below barrier = field capacity)

e TRISOPLAST

- VODING




Dugotrajna stabilnost zaptivnih osobina

Biolosko i hemijsko starenje

Ciklusi vlazno-suvo: pukotine i
sakupljanje izazvani stezanjem

Erozija, ispiranje
i istiskivanje \ /

R

Prodor korenja | — T R I S D p La sr—

MIneraL Liners

 Mehaniéke uticaje
zbog opterecenja

Kondenzaciju gasa

\

razlicitih sleganja / "Procedjivanje
. Formiranje pokorice zbog

Sposobnost bubrenja mineralizacije (calcium,
iron oxide etc.)

Ostri predmeti Termicki uticaji

Deformacije zbog
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Instalacija Trisoplast sloja
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Microscopic picture of Trisoplast Electro-microscopic picture of Trisoplast
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Stalna istrazivanja u nezavisnim Institutima
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Propusnost posle deformacije
Y 7 | 4 n Saleiiss
o e —— P — —— . Deformation

o Permeability
I (%) (x1010 m /'s)
1_

ot

Saturated Unsaturated

0 0,06

1 0,09

2 0,11

3 0,16

5 0,23
7,5 0,21 0,60
10 0,21 0,37

MIneraL LINers
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Glavne osobine Trisoplasta:

- Zaptivanje bolje od najkavlitetnije gline
faktor 100 do 1000 puta bolje prema zahtevima EU za glinu
(kf je 0,1 -3 x10"" m/s prema1x10°m/s)

Snaga kao pesak (trajni nagibi 1:1)
trenje kao pesak a kohezija kao glina
dugotrajna stabilnost kosina od 1:1 se lako izvodi

Fleksibilnost kao Zvakaca guma
izvaredna sposobnost da podnosi diferncijalna sleganja zbog
visoke plastic¢nosti i sposobnosti samo-zaptivanja (isceljenja)

- Trajnost  prirodni materijali poboljsani polimerom

otporan na hemijske, bioloske i fizicke uticaje
visoka otpornost na cikluse vlazno/suvo

Kvalitet jednostavna instalacija homogenizovane smese
Trisoplast 9 cm equivalent je 100 cm prirodnog nepropusnog
mineralnog sloja kao sto je napiosano u EU Direktivama

Creo TRISOPLAST
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Ugradjivanje Trisoplasta

- Jednak kvalitet ugradjivanja sirom sveta

~ Zahtevana preciznost lokalne kompanije prilikom ugradjnje propisne
debljnine

~ Niska senzitivnost na razlicita sabijanja i sadrzaj vlage

~ Brzo i lako ugradjivanje jednog sloja sa jednostavnim nastavljanjem
(preklapanje bez varenjal)

- Jednostavno spajanje sa podlogom i prodiranje
- Stabilan kontakt sa podlogom i na kosinama

- Mogucnost ugradjivanja i na podlogama gde strce ostri delovi stene)
kako u fundamentu, tako i u prekrivnom sloju

~ Dobar kontakt sa HDPE folijom
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covering layer
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waste
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DepRin fgdament deponije opasnog otpada(34.925 m2) TRig(_:'opLasr
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Dno?e;ﬁip(BOﬁOO m2), ugradnja na -10°C TRISOpLasr
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Dep nin fgdament deponije opasnog otpada (44.600 m2)
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Primena na strmim
kosinama

Nagib kosine:
1:1.5 = 34°

Duzina kosine:
65 m
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DepRin Igine prve deponije opasnog otpada (4.200 m2)
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DepRin cg plus prekrivni sloj (14.600 + 14.450 m?2) TRISODLAST
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ZatvPrali' onnije opasnog otpada deponije (55.000 m2) TRISODLBSI'
Zeve‘rvebt'ewtarlands 2005 MinerallLiners




_-iafﬁaﬂ onnije opasnog otpada (26.400 m?2) TRISOpLasr
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Deponije - fundament deponije opasnog otpada (15.000 m?2)
Heiloo, the Netherlands 2008 TRISUpLasr
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Landfill capping (310.000 m2) TRISOPLAST

Son Reus, Mallorca, Spain 2010
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Liner for meltwater flow area at copper mining site (1.000 m2)
Los Andes, Chile, 2010 TRISOPLAST
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Codelco, Mining TRISDpLEISI‘

Chili, 2011

MINneraL LINErs




o0®

T T TRisopLast




concrete / gravel

drainage layer |
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RemBjiRi]g;,asnog postrojenja (7.000 m2) TRIH(_."OpLasr
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SlojB B\ste rezervoare Shell (6.000 m2) TRI”C_-"OpLasr
Smngzﬁsl N G MINeraL LINEers




Infrastruktura
- covering layer

drainage layer

waste
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tzer B R puta A50  (41.500 m2) TR‘i.SODLaST
| O.ss v’-brlﬁe'ulﬂcﬁthe Netherlands 2005-2006 MinerallLiners




| _-i.zngnBaLquta A50 - prekrivanje sljake od otpada (41.500 m?2) TRISODLagl'
- Oss v’-ere'uINcGthe Netherlands 2005-2006 MIneraL LIners




Highway Greenpoort Lane construction - waste slag capping
(100.000 m?) Venlo, the Netherlands 2011 TRISODLBSI'
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Highway Greenpoort Lane construction - waste slag capping
(100.000 m?), Venlo, the Netherlands 2011 TRISODLBSI'
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Highway Veenendaal construction - waste slag capping (100.000 m?2) TRlsopLasr
Veenendaal, the Netherlands 2011 MIneralLiners




Highway Veenendaal construction - waste slag capping (100.000 m?2) TRlsopLasr
Veenendaal, the Netherlands 2011 MIneralLiners




Highway Veenendaal construction - waste slag capping (100.000 m2)
Veenendaal, the Netherlands 2011 TRISODLBSI'
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; _Hig'i'RayRogruction A12 - waste slag capping (100.000 m2) TRISOpLasr
VeeIV\UIﬂ'li fﬂhGandS 2011 MINeraL LINEers




b amoen e iy

o e AR e

L X )

TRISOPLAST

MIneraL LINers




I TRisopLasT

MIneraL LINErs

PRO .
VODING




';5;5;%«%:;2% J;ﬁzee;?) (I;f privatnom posedu (3.500 m?) TR :EE,EE !_Egr




.e§.tB: g'o na privatnom posedu (3. m?2
guivkg?btmeﬁnezoo1 possei (355010 TR{EEE!’EST




MIneraL LINers

TRISOPLAST

&
£
o
o
N
22,
- |
©
Q
(7]
(@)
o
E
o O
c O
549
>
m.n
o=
cC o
Q
¥4
Qs
%v.m
> A




S T

; Kah!?i BeQna privatnom posedu (1.800 m2) TRISOpLasr
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i -.\./e-s.tB:kBeg'o, Spielberk office center Holandska (12.000 m2) TRISODLagr
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_VeSi:B:kBeg'o, Spielberk office center Holandska (12.000 m2) TRISOpLasr
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Vestacko jezero Prise d’eau (23.500 m2) TRISUpLasr

Tilburg, the Netherlands 2007
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VestB:kBego Prise d’eau (23.500 m?) TF&EDDLBSI’
Tilbv,deﬁtrﬂr& 2007 MINEeraL LINers
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Ponds at golf course Prise d’eau (23.500 m?) TRISDpLasr

Tilburg, the Netherlands 2007 AIERE R
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Ponds at golf course De Haenen (13.800 m2) TRISDpLasr

Teteringen, the Netherlands 2007

MINneraL LINErs




Ponds at golf course De Haenen (13.800 m2)
Teteringen, the Netherlands 2007 TRISUpLasr
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_¥e$i:B:kBeg'o na imanju TR.i’SODLasr
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;-.I.-zg-an)Banckog jezera na bivsem rudniku Drocourt (70.000 m2) TRISOpLasr
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IzganJBanckog jezera na bivsem rudniku, Drocourt (70.00 m2) TRISDpLasr
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IzganJBanckog jezera na bivsem rudniku, Drocourt (70.000 m?2) TRISOpLaSr
LilleerﬁOi)N G MINEeraL LINErs
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izngnJBanckog jezera na bivsem rudniku, Drocourt (70.000 m?2) TF{igopLasr
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;-.I.-z:g-fjﬂn)Bkana (10.000 m?) TR i.SODLESI'
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- tzgr B RRia (10.000 m2) TR i.SODLBSI'
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Waterdam (18.000 m2) TRISOPLAST

Aguililla, Mexico 2011
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Waterdam (18.000 m2) TRISOPLAST

Agu1[illa, Mexico 2011 MINEraL LINErs




Waterdam (18.000 m2) TRISOPLAST

Aguililla, Mexico 2011
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izgr I R ba (20,000 m2) TRI.SODLBST
Dratho'aDt,rlN!eends 2007 MINneraL LINers
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Ves .ckBeIQro (2.000 m2) TRISO LAST
Thlav Fon Tﬂ G MIneraLEners




; StaZPzBinnje “De Borkeld” (2.220 m?) TRISDpLasr
: lesv,ae#trﬂr& 2003 MINeraL LINers
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=——— "knip" door-
gaand verkeer;
wel voor brand-
weer, bus, ect.
doorgaand
fietspad
ruiterroute
doorgaande
wandelroute

| ecologische

verbindingszone

ecologische
oevers
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naakleR.0 TRISOpPLAST
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; _.I.zgfan)BanEkog jezera Eastern Quarry (180.000 m2) TRISOpLasr
A SwavvbquN %2008'2009 MINeraL LINers




IzganJBanEkog jezera , Eastern Quarry (180.000 m2) TRISOpLasr
SwavcobuK'nN %2008-2009 MINeraL LINers
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www.trisoplast.com

www.provoding.rs
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