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The Study on The Tensil Strength of HDPE
on A Side-slope Liner System of Waste Landfills
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SYNOPSIS : The purpose of this study is to analize the variations of tesil strength of
HDPE in a liner system on side slope of waste landfills. In this study, theoretical analysis
of stability of liner systems in a side slope are presented considering the interface frictions
and height of waste piles, the shear force acting on a side slope of liner systems is
determined utilizing a height of waste piles and an interface friction between liner materials.
In order to analize the variation of required tensil strength of HDPE in a liner system,
interface friction angles of materials are obtained from the direct shear interface friction
test. In all cases, the results illustrated that the required tensil strength of HDPE
exponentially increases with increase of a hight of embankment and a slope.

It is proved that the liner system installing geotextiles above the geomembrane(HDPE)
underling compacted clays is the most effective for the stability of tensil failures on a side
slope.
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Fig. 1 Standard Model of Liner System at a Slope(a) and
Force System at a Slope Surface(b)(Koerner, 1992)
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Fig. 2 Direct Shear Interface Friction Test Apparatus
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Table 1. Interface Friction Angle for HDPE

Materials Sands Clays
HDPE 23 8

F As Mzoe Al WY W wAsE PEviazdel g ATE BU ARE Gyoz Be
AP A7k FYHAG. B ATAAE A2E NPl A5AsUe FAGE ARE FH0E )
o A7 % APABeIA Febd AEvHBZY Pt Table 2 oA Table 491 A% vhe} 2ot

Table 2. Interface Friction Angle for Soil-Geotextile Table 3. Interface Friction Angle for Soil-
(Koerner,1992; Quinn and Chandler, 1991) Geomembrane(Quinn and Chandler., 1991)
. Friction Angle{degree)

Geotextiles Sands Clays Ceomembrane Friction Angle(degree)
woven 23-42 16-26 Sands Clays
Nonewoven _ B PVC 20-30 6-15
Needle-punched 25-44 15-28 HDPE 17-25 5-10
Nonewoven, Resin _ _ Textured HDPE _ _
or Heated bonded 22-40 17-33 30-40 9-15

Table 3. Interface Friction Angle for Geotextile- Geomembrance
(Somasundaram and Khilnan, 1991)

Friction Angles(degree)
Geotextile PVC HDPE Texture HDPE Geonet
Woven
Geotextile 10~28 7~11 9~17 9~18
Nonwoven,
Needle-punched 16~26 8~12 15~33 10~27
Nonwoven, Res
in or Heat-bonded 18~21 9~11 15~16 17~21
Geonet 11~24 5~19 7~25 -
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#7129 wigaet AW Fol(H) 181 HFviRZto23% HDPEY 72T ¥ Liner
system® A S BA37] Aot dwtAH oz o] o]§H & 37MAY AFALde FRE HAASA
. =3 g EE ZAHVERZAN W €AY HUIE, AZARAM FAA AFeiyR] gkeF
7184 ol &3ttt A EE wisAel el oA (Drained and compacted)d] 27 & A &F o =AH7
2 2 27479 259 WRetE (¢, )T BTRE oL REd AFE Table 5.0 AAl A th

Table 5. Physical Characteristics of Selected Waste Table 6. Upper and Lower Interface Friction For
Liner Systems
W Unit Interface R 5
astes : . emarks
Weight( 7,) | Friction( @) Liner Systems |Upper( 8,,,)| Lower( 8},,)| remarks
Municipal 3 ° Drained
Wastes 088 t/m 38 Compacted GHC 13 8 case 1
Incineration 3 0 Drained SHE 23 10 case 2
Ashes | 130 #/m 37 Compacted FHC 10 8 case 3

% Order of liner systems is top to bottom: see Fig. 5

AFA2EgE FAS Y ALHE dwd Ase 2H(S), FHEF : Nonwoven Needle-Punched
Fabrics), Geonet(G), HDPE(H) Z18]11 ¥ E(C)F olth ol&zig ARAE o] &3t 37lA 9] EF AFALA
8 FZE Fig. 39 o] MAFHoY olddidt FHFe HEwAZ(F,,)H FEF HEoLEZ(S,,)
& Table 6.3 72t} 32 X (Nonwoven Needle-punched Geotextile)?} HDPE Alole] HZEZnlgzte 712
T3 HHFdA FHadeS AL s

waste waste waste
________ sand R ———
e — | g lieyaes
compacted "c; mpa ct-ed- = colmpacted
clay clay clay
(case 1) (case 2) (case 3)
— —— —  geonet

geotextile(Nonwoven Needle-punched)

Fig. 3 Selected Liner Systems for Municipal Waste Landfills
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2(SHF)ol A4 9] HDPEA SR AR E( F)7F o}F A2 A Yebgtth £3 Case 1(GHC)H Case 3(FHC)e 5
7bA AppAladg vlwsl 1A Case 3(FHC) FA A€o A o] HDPEAA A X7 718 eztes Ho)

i de AAY AL BEF AR Fol(H)7t kgl wets Rz AQ9ARTE 5340
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kel W 4 AFALWA G HDPES 24752 WHE o7 %A oo Fig. 591 vehhsic. of
aYAME 2z A Ao e HDPEQAZES A7) Case 2ASHF)S A97t 7%= Uehd
Case 3(FHC)?| 7<% HDPES A290%74%7 714 =4 Uehgdon, Fig. 4o A s} —,‘}A}-é‘} A%E ol
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Fig. 4 Varnations of Required Tensil Strength of Fig. 5 Variations of Required Tensil Strength
HDPE Versus Height of Embankment of HDPE Versus Side Slope
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Fig. 6 Required Tensil Strength of HDPE for
Different Waste Materials on Case 3
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