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(pick up) (haul) (at site)
(off route)
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2.2.1
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up time)
2) (haul time)
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3) (at site
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4) (off route time)
2.2.2
1) (pick
up time)

2) (haul time)
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3) b (at site
time)
4) (off route time)
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(sanitary landfill)

(incineration)

1.
George Tchohanog1OUS
1.1
(area method)
(depression method)
1.1.1
, 2-3
2.5 - 6.0 0.4
2 -3
(cover material) 0.15
1

||Ce||n

(Sanitary Landfill)

(1977);

3
(trench method)

(Area Method)

0.5

0.3

26

(2531 )



lift

1.1.2

1.1.3

lift
lift

(ramp method)

2.5

N cell

lift

(Trench Method)

230

(Depression Method)

21

"lift"

2-4
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1.2 I

1.2.1

N0
(aerobic condition)

(anaerobic condition)

1.2.2

1.2 - 75

18
40

(moisture

2-1

content)
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-12
12 -
18 -
24 -
30 -
36 -
42 -

24
30
36
42
48

George Tchobanoglous, Hilary Theisen and Rolf Eliassen.

(
5.2 88
3.8 76
0.4 65
1.1 52
0.4 53
0.2 52
1.3 46
0.9 50
0.4 51

21
29
40
47
48
51
47
48

1977



1.2.3
(
(
(
(

1.2.4

(ultimate settlement) 90 5
1.3 I

Amalendu Bagchi (1990); American Society of civil
Engineers (1976)

1.3.1

1.3.2

1.3.3

32



360

300

1.4

aterpillar Inc.

30

(1994)

300

300

3,000

33

300



1,000

1
(track-type tractor)
(steel-wheel landfill

2

3

1.4.1
1)
2)
3)
1
4 1

3/\

(track loader)
compactor)
lift
]
(Track-type Tractor)
2-1
450 - 800 /
3 1
100
(Track Loader)
2-8
(Steel-wheel Landfill
Compactor)
2-9
100
700 -
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Transmission Lock Lever

Dual Twist Tiller Control

Steering System

Transmission Gear Select Hydraulic Motor

Steering System
Hydraulic Pump

gnﬁ 2-7  SOUNSNIABSAUALYIY (Track-type Tractor)
Caterpillar Inc.. 1994

Heavy Duty Side
Enclosures

Raised Air
Prescreener

Perforated Hood\x i
Light |E
Guards j )

'i ot

\A,Windshield Screen

\

Tilt Cylinder

Heavy Duty — Guards

i
Radiator '
Grill l|
Swing Out !
Oil Cooler

Hydraulic
Tank Guard

hlrd Valve.

Lines Guard

Heavy Duty
Fender

Final Drive Final Drive  Pivot Shaft  Swing Out  Front Idler
Seal Guard Abrasion Seal Guard  Bottom Guard
Guards Guard

(Track-type Loader)
Caterpillar Inc.. 1994
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4) (Wheel Loader)
2-10
(transfer station)

(foam -
filled tire) (ton-
mile-per hour capacity)

500 - 650 /
1.4.1
1)
2-2
2)
20 - 25
|
3)
2-3
4)



Hinged radiator guard

; Q
Rear.axle oscillation
restriction B?oc S

Brake guards

Rear crankcase
guard

2-9
run

Air Cleaner Elements —
Air Service Enﬁcator

Precleaner

i ~—=Rear power
H train guard {

Striker bars

Caterpillar

Articiation
quar

N (Landfill

knsc=y,
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|

| |
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I |

!

I |

I

[} !
; |
——Front [rame guard

——Frant power
train guard

L n(] I
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i
|
.1
i
l

Compactor)
1994

F-—-Hydraulic Tank Filler and Sight Gauge

Elrjlerﬁ%grnsd Secondary

Coolant Check ——————— §

Disconnect Switch S W
Fuel Filler SpOUL ® wuseessussssssssenes "“ﬁ"*" il
5 ipstic B

rlgﬁr{}/nd fet?sme
e Poin{s tor

g

Engine oil Filter Spout ——
Engine oil Dipstick —

Engine QOil Filler-—

Caterpillar

— Tranﬁrnls%on Qil Dipstick

-Im Element Hydraulic Filter

rake Master Cylinders

i
3

tta %St Severa 3iOCc’:’ltIOHS

R

ight Side
Transmission Egﬁq%{de

oruse with st IS
harging ana yzer

(Wheel

Inc..

------ 2{& nostic Connector

Oil FHter

Loader)
1994
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( 1)

<40
50
;

40 - 130
70 - 80
10 - 12
70
10

130 - 220
90 - 100
13 - 16
120 - 130
18 - 20
90
15

220 = 300
120 - 130
18-20
160 - 170
24 - 21
120
18

D3

D4

D5

D6

D6

D7

50

160
20
160
20

160

20

160

20

160
20

160
20
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300 -

450 -

2-2

450

680

> 680

Caterpillar

Inc.

160 -
24 -

210
37

160

25

210

37

275

43

275

43

390
60

335
46

1994

D7
170
27
D8
S
D9
D9

160
20

160
20

160

20

235

32

235
32
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2-3

Caterpillar

Inc..

1994

-90

150
180

40



50

0.5

2-12

41
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/ /
1000
1500 — ' ‘
750 —
1000 —
500 -
500 — 250 —
0l 0 T T T T T
0 ) 1.0 /AB 20 25 3.0
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0 1253 4 =657 8 9 10

2-11 ,
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/
1100 r-
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900 _ 1600 =
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1.5

Amalendu Bagchi
1.5.1

Dis

Dis

Dis

Dis

Dss

44

(1990)

?l

(geotextile)

(Leachate Trench)

H
(soil filter)
< 4 -5 L(217)
> 4 -5 (2.15)
15
85
(2.17)

(2.15)
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0.074
( 200) 50
0.59 ( 30)
0.074
( 200) 50
0.297 ( 50)

(Leachate Pipe)

: 2-15
(deflection)
5 modified lowa
% d = DBF X 100 L (2.19)
Dp 0.149(E/Y) + 0.06IE"
%d = DBP X 100 .(2.20)
D (2E/3(DR-1)3) + 0.061E"
D =
(deflection log factor)
B =
(bedding constant)
P = ( )
( / )
Dp = 1 ()



46

MA19¥UIn 40 Wy,

URUAURINTON

LT RITERYT

iwring S ﬂ&:
t +
T» yanoy i _ TL
”+""""*“ 150 a,
600 . ‘/////,,—______

2-14
Amalendu Bagchi. 1990
: 2% v ¥ v
SUIARANAURLTUAATIY
' [ v
N0 | HANYADNWT BUNI DR
NORITH MR A WAL 0 1R
a v h .
FuAeMIN 40 N, 300 wu, Jam 1 mmyny

¥ H
PUTTVUIBUN

L/ uuaYeenunis YT

2

N ' v
DUINUBY - 1.50 AT

2-15 ,
Amalendu Bagchi. 1990



47

E = Modulus of Elasticity
( I )
E’ = Modulus
( l )
DR =
EIY = Stiffness ( / )
= 0.559 E (t/r)3
t = ()
[ = ()
(2.19) Stiffness
(2.20) DR
2-4
P (2.19) (2.20)
2-5 !
2-16
1.5.2 (Synthetic Membrane)
1)
2-17
(Fp) A
Fp = Syt (2,
Sy = yield stress
(| ) .



2-4
B
D
El /
Stiffness /
Schedule 40
Schedule 80
SDR 35
SDR 26

Amalendu Bagchi. 1990

(2.19)

1.000
100 -

129

700

46
115

3,000
400

(2.20)
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2-5

NO

Wp
2Wp
3Wp
4Wp
5Wp
6Wp

N\ /KA

Wp

Ainalendu Bagchi.

A |

1990

Pressure Variation

0.4
0.1
0.055
0.03
0.02
0.01
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(Fr)
Fr = rshb(tan F) + wL,A(tan: ) ...(2.22)
[ = 5 ( I )
= ()
h ()
= friction angle
( I )
(FrC)
Frc = re(h+h’) (tan 1) + (w+rs)La(tan )
. (2.23)
F2- 15 Fre
2)
(T)
T(sin B) + (sin B) = (cos B)(tan F) + Frc + Svt
FS
o (2.24)
T =
= rs h’d
sin B
B =

s =



3)
geotextile 17,
1.5.3
cohesive (c¢')
2 1- 25 1
1.5.4
1)
2)
3)
1.5.5

52

FS = (cos B)(tan r) = tan r
(sin B) tan B
(2.25)
friction angle (r)
geotextile
23 - 25 6 -
(Berm)
Internal friction (07) Effective
3 -4
P
1.5 2.0
J o 1- 4 1
40 1
. (sludge) 6 1 -7 1

(Landfill Cover)



layer)

layer)

Venting System

1)
0.15
2) 2
0.3
3) 3
0.3 - 1.0
4)
' 0.10 - 0.15

1.5.6

Active Venting System
1) Passive Venting System

7,500

2) Active Venting System

53

(grading
0.60
(barrier layer)
0.6
15 - 2.0
(protective
(top soil)

Passive
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Active Vent

(Extraction Well)

55

2-22
1.73 R
100
R
= 2R - <IR . (2.26)
100
Ry =
RIN=
R
2-23
(Header Pipe)
(PVC)
(HDPE)
0.15 - 0.20
2-24
(Blower)
negative head
5
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2-26

2-21

2.1

(bunker)

(crane)
(charging hopper)

(Burner)

03 - 05

(Incineration)

(Refuse Pit)

10

2-25

58

{,

150 - 300

800 - 900
NO
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2.2 (Charging Hopper)
2.3 (Furnace)
4
2.3.1 (Grate Type Stoker
1 2-25
2.3.2 (Rotary Type)
2-29 ' -
2.3.3 (Fluidzed Bed
, 2-30 500 - 750
2.3.4 (Pyrolysis Type)
2-31
waste distillator rotary
kiln
(high temperature incinerator) 1.140
2.4 (Ash Handling System)
2

(bottom ash) (fly ash)
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\’T

! ) (RAE
2 (CHARGING HOPPER)
3 ) IREFUE AIT)
4 il | FCOVBLUSTION EXHALST GAS)
5 ) (R
6 ) (CRYING
1 ) I (BURNNG
8 Vi ' (AFTER-BURNING)
9 (COVBUSTION RESIDUE
10 O (UNDERFIRE AR)

) 2-28 N (Grate Type)

. .2535
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1 1 9%  (REFUSE)

, " vsj’ (COMBLSTION  exhaust GAS)

3 ! "B ( CRYING COVBLSTION
A mv ' (. | ASH AND GOVBLSTION RESIDUE)
229 M (Rotary Type)

o ® . .253
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1Y (CRANE)

2 1« ' Yo (SHREDDR)

3 (REFUSE PIT)

4 (BUKY SHREDDED MATTER)

5 » ' (METAL SEPARATOR)

6 3 A (SHREDDED MATTERY

7 ? » (BANKER)

8 " (COVBUSTION EXHALST GAS)

9 (FLUIDIZED BED)

10 TU J * (COVBLSTION AR)

i I R (FLUIDIZED MEDIUM

12 » " (ASH AND COMVBUSTION RESIDUE)
2-30 (Fluidized Bed Type)

» . .2535



S OB O N

-

2-31

3 A G

DRYRR WASTE DISTILLATCR
1 L2 (o )
m [ »
HCH TAVPERATURE  INCINERATCR
! » [ 2200°F
I 1
(INERTS MATERIAL)

N (Pyrolysis Type)
{ . .2535
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2.5 am (Flue Gas Cooling System)
700 - 950

250 - 300
(steam boiler)

2.6 (Flue Gas Treatment)

1) Bag House Filter Electrostatic Precipitator

0.05 /
2) Dry Ventury Scrubber
(SOx) (HC1) 100
200 (ppm)
3) S50
(NOx) 250
(ppm)
2.7
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