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Engineering Investigation of Liner Systems
of the Waste Landfill for Metropclitan Area

o Hy!. of LA
Abstract

Liners of the sclid waste landfill for metropolitan area are a
sea-reclaimed land that is constituted with clayey and silty soil deposits such
as an weakly-ground. The landfill site is located along the west coast of south
Korea, Because the nalural ground was used as a liner of the landfill by using
it’'s impermeability, it is necegsary to investigate liner systems for satisfying
the qualifications.

In this study, several investigations and analysis were performed by model

simulations guch as a settlement of liners depending upon waste heights, a
compaction of waste, and a contamination of groundwater and sStreams.
Especcally, the settlement of liner is predicted considering waste heights and
the time elapsed. and the required penetrating depth of HDPE to cut the lcachate
migratijon is predicted by solving the governing equation for models at the
critical section,

Input data for this study are used from the design and situ-tests report.
Using the resgults of this study. several possible subsidiary alternatives are

suggested agailnst Geo-environmental engineering problems,
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Table 1.2 Geotechnical properties of waste in

Korea

=
AOUxucs B4 =4 Hay L&
2 g (X A2 4H| ) O & 2}
(t/md) (cm/sec) - (kg/cm?) (deg. )
AW 2 6.9 ~ 1.2 1x10-2 & ~ 8 0~0.2 25
~ 1x10-4 ~ 40
A I (1 0.8 ~ 1.6 1.8x10°2 58 0.07 32
(15 ~ 27) ~ 1.3x10°4
t4 2L 0.59 ~ 0,99 2.6%x10°6 21 ~ 93 0.39 18
(52 ~ 103) ~ 1,0%x10"7 ~ 0,5 ~ 22
M4 2L 0.71 ~ 1.41 1x10-3 - 0.34 17
(20 ~ 84) ~ 1x10°7 ~ 3.4 ~ 28
e 2L - - - - -
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Table 1.3 Geotechnical properties for evaluation of settlements of liners

2 £ Che| & 2 e E X 4 (Cc) ey A (Cv) Z 7| 7t=td|(ep)
t/m? - cm? /sec -
A BE B 1,769 0.222 3.107x10°3 1.08

MRTE 1,02 - - -
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e(lL/2 - s cose) = Ka h {h+s sine@) = e (1.1)
ds

A1.1Z Mty

Je(L/Z)ds - Jes cos{ o) I(th)dh + .[(th sinagl)ds 0 @eemmmmeeee (1.2)
gref, o gtol ECt JHASHM (2f 0~5%2| slope) £/ Mounding Height, hmax S

CtE&2t Z2 Aof 2lsf AH&E £ fct
hmax = (L/2}{{tan?a + e/kd)1/2 -~ tan «} = e (1.3}
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Table 2.1 Unit weight of uncompacted refuse components

Ratio of compacted to
uncompacted weight

Waste component Uncompacted  Water Normal Well compacted

unit weight content compaction

(1b/ft3) (% of dry

weight}

Food waste ) 8-30 50-80 2.9 3.0
Paper and paper board 2-8 4-10 4.5 6.2
Plastics 2-8 1-4 6.7 10
Textiles 2- 6-15 5.6 6.7
Rubber and leather 6-16 1-12 3.3 3.3
Yard waste 4-14 30-80 4.0 5.0
Wood 8-20 15-40 3.3 3.3
Glass 10-23 1-4 1.7 2.5
Metals 3-70 2-6 4,3 5.3
Ash,brick,dirt 20-60 6-12 1.2 1.3

Table 2.2 Estimating unit weights of refuse for US average

Waste component % of Agsumed Volume per ton of refuse(ftd)}

total uncompacted

waste  welght Uncompacted Normal Well

{1b/ft3) compaction compaction

Food waste 8 18 9 3.1 3.0
Paper and paper bcard 37 4 185 41.1 30.3
Plastics 7 4 35 5.2 3.5
Textiles 2 4 10 1.8 1.5
Rubber and leather 2 9 4.4 1.3 1.3
Yard waste 18 7 51.4 12,9 10.3
Wood 4 15 5.3 1.6 1.6
Glass 10 12 16.7 g.8 6.7
Metals 10 12 16,7 9.8 6.7
Ash . brick,dirt 2 30 1.3 1.1 1.0
Total volume . 334.8 87.7 65.9

Average unit weight
(1b/ft3)=2000,334. 8 6 22.8 30.3
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Table 2.3 Unit weights for landfill materials

thelMAs2tg = Argt

Z43}, Table 2.30f Liet:t sieb 2

Description and state

Total unit weight

1b/ft3 KN/m3

Municipal waste

Poor compaction 18-20 2.8-3.1

Moderate to good compaction 30-40 4.7-6.3

Good to excellent compaction 55-60 8.6-9.4

Baled waste 37-67 5.5-10.5

Shredded and compacted 41-67 6.4-10.5

In situ density 35-44 5.5-6.9
Active landfill with leachate mound 42 6.6
Neorth-east US active landfill 30~40 4.6-6.3
Incinerator resgidue

Poorly burnt 46 7.2

Intermediate burnt 75 11.8

Well burnt 81 12,6

Ashes 41-52 6.4-8.2
Hazardous waste landfill site

75 ft deep dry dust and soil 101 15,9

40-50 ft deep dry dust and soil 30-110 4.6-17.3
62 ft deep waste average

Kiln dust. sludge tar, creosote and soil 73 11.5

Dust 46 7.2

Tars 104 16.3

Contaminated solls 60 10.8
75 ft deep chemical solutions and scrap

metals mixed with contaminated soil 63-~74 9.9-11.6
30-40 ft deep landfill with S0-95%

waste in metal drums 90 14.1

2 9 70x8| X U|%l5te} s0x¢ RIS
Ug €22 M QAEN(HES)7 EH2R
ME shds|oiof & Ziolc)
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Advection, Chemical Reaction, Diffusion, Retardation, Decay Rate 2|2

Dispersion S0| glCh. AME8F A8 AHZEWC Y=ZE(The Law of Conservation of
mass) 2 27 E 8fM 0gata(197C) @t Rear(1972)0d 2|8 S AT of M8 K=&
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(One-Dimensional Equation)2 ZE LIEFWY CIS 3 ZHCt.

§ic - Sc bc
Dx S wx T = e e (3.1)
o x? & X ot
O:Ij,k! Dx = s _Ux +D* e (32)
¢ = £%&= L (concentration) (mg/1)
D* = S5 M4 (the diffusion coefficient) [m2/day)
ax = BMEX 4L (Dispersivity) [m]
_ v ’
wx = —— = B4 EE4E (Darcy’ s velocity) [m/day]
n
n = porogity
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Table 3.1 Geotechnical Characteristics of the Liner

EA M I Ay

H| = - 2.668-2, 693
BF 4 E % 29,9-45.9
LA =] - 0.848-1.286
#200%| E X % 81.3-97.4
o M x| 2 % 31-53,1

A M Ox| & % 3.8-27.2
N OEH ¥ kg/cmé ¢.18-0.36
UEUEC kg/eme 0,303-0, 69
¢ E X o5 - 0.15-0. 48
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Fig.3.1 A Cross-Secticn of the Critical site in the landfill
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