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A Study on Correlation between Volume Conversion Factor and
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ABSTRACT

It is now common to find the wastes buried in the past during the excavation process of soil for large scale housing and
land development. Without proper treatment of the wastes environmentally, the excavation process is no longer able to
proceed, and an action plan should be provided to treat the wastes with environmental and economic viability. In the study,
the relationship between the apparent density of the wastes and the volume conversion factor, which is the basis in the
estimation of waste treatment cost was investigated. From 10 sampling points of a landfill site, wastes were sampled, analyzed
for physical characteristics, and the apparent density of mixed and sorted waste was assessed. Applying the empirical formula,
and the formula we suggested here, the volume conversion factors were compared with that measured directly in the field
using dump truck and excavator. Obviously there was a close relationship among the volume conversion factors resulting
from the empirical formula, the formula we suggested and that measured in the field.
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Table 1. Composition of landfill waste

Combustibles

Incombustibles Soils

— Foods, Vegetables, Paper, Textile, Vinyl,
Plastics, Wood, Garden Trimmings, Leather,
Rubber

— Glass, Metal, Gravels

— Soil, Briquettes, Dirt, Ashes

(a) Wastes before classn‘ylng

Fi

(a) Apparent density of mixed wastes

(b) Classification of properties
by hand

(b) Apparent density by property
(combustible)

(c) After classification, wastes
by properties

g. 1. Physical property classification experiment

(c) Apparent density by property
(Incombustible)

Fig. 2. Apparent density measurement Experiment
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Table 2. Apparent density of domestic landfill waste

Division Apparent density (t/m3) Remarks
Soil Incombustible combustible
CRC (2008) 1.80~1.70 (Glay soll) 1.70~1.80 - Natural state
1.70~1.90 (Sandy soil)
LH (2006) 1.45 0.50 Natural state
LH (2008) 1.70 0.50 Natural state
Table 3. Volume conversion factor of domestic landfill waste (LH, 2012)
Construction name Volume conversion factor (L)

Landfill waste treatment in the housing site development district in Yeonbong, Hongcheon 125
Jeonju Haga Landfill Waste Treatment in Housing Site Development District 1.30
Pocheon landfill treatment project 1.30
Seosin Unsanitary Landfill Maintenance Project 1.35
Donghae landfill maintenance work 1.43
Cheonan Cheongsu District Housing Site Development Project 1.44
Treatment of landfill waste in the Cheonan Shinbang—Tongjeong Housing Site Development District 1.50

(a) Remove cover soil
of waste

(b) Excavation and surveying

(d) Volume measurement
in disheveled state

(c) Dump loading truck

Fig. 3. Volume conversion factor field test

2.4 HETAAL

ool whet, 22 SRRt ot

%1 Abeol] upe} $37h Wshe #7129 ol
B ARE Z12ie] Hele) o] BT e AP 4
QA Bh= Ao] AHBAAS oI AHTAASE A
£ Al A, BER A, b AR FE5te] A
2 ApAo] ujet AESHA Hm, A4 A otk 7]

ot 2AE o712 2] o) wEA] Bas)

Volume in disheveled state
Volume of the landfill

@

Volume Cbnversion Factor (L) =

.

Aguieh #7129 Aol o}

A AL 22t
Ao e Aol ), 1.1~1.35

o} ke, Fo) 49 BE

IOl'

36 SIAMRIARNSIEE=RE H19H M4Z

dreolu;, H7lEo it -85 AlFeAAS ghol
A4 Fow, AFxAH 715 T7F 2 wWH7IZhe
whet TRt gho] AREE| 3L Qlth Table 32 =i v
718 AEAl 24" AAHTAASE HEeRfa 9lor
1.25~1.50 A}o]9] Zro] A4x|x 213 & & 4= SITKLH,
2012). whetAd, d%‘iﬁOﬂ H3kshe et Al -3kt

%M S H

F

5 olgsiel %ﬂwwou sse AT A

3 S MEE R

Apeje] n)g éﬂom 23 5 o7)8s

olgato] 22 ¥ w7|Ee] HuE EATUTHFig 3).
A4 SRS AlTro] o] a |, Abu|7E

% g sjo, A4 AAAGlE ARl o3t AHBAAS

£ AgE Gt 7o) A oRRE SR A9




(a) Apparent density of mixed waste

02
e

(b) Apparent density by property

Fig. 4. Conceptual diagram of the apparent density of mixed waste and wastes by property
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Table 4. Results of correlation analysis between apparent density and volume conversion factor

Survey Item Sampie No. Test—1 Test—2 Test—3 Test—4 Test-56 Remarks
_ Combustible 32.31 31.84 53.84 44 51 43,05
E?gg'ecr?'es N Incombustible 6.06 347 8.11 568 6.19
Sail 61.63 64.69 38.05 49 81 50.76
Combustible density (t/m?) 0.34 0.37 0.36 0.33 0.33
Incombustible density (t/m?) 1.29 113 1.20 1.20 0.96
Soil density (t/m°) 1.23 115 118 1.14 1.18
Sum of density by properties (t/m°) 0.95 0.90 074 0.78 0.80 > (density<properties ratio)
Mixed waste density (t/m°) 1.20 117 1.05 1.08 1.10
Volume conversion factor (Eq?2) 1.31 1.32 1.44 1.40 1.4 On—site measurement
Volume conversion factor (Eq3) 1.33 1.33 1.39 1.36 1.36 Empirical Equation
Volume conversion factor (Eq4) 127 1.30 1.42 1.38 1.37 Inference from density
Difference (%) between Eq(2) and Eq(3) 1.8 0.9 3.6 26 35
Difference (%) between Eq(2) and Eq(4) 3.2 1.6 15 15 25
Survey fiem Sample No. Test—6 Test—7 Test—8 Test—9 Test—10 Remarks
Combustible 4334 4823 46,19 39.02 45 87
Physical .
Properties (%) Incombustible 10,13 4,63 423 24,99 568
Sail 46,53 4714 49,58 35.99 48,45
Combustible density (t/m°) 0.29 0.35 0.31 0.25 0.33
Incombustible density (t/m?) 1.31 1.32 1.51 1.26 1.15
Soil density (t/m?) 1.16 1.15 113 1.36 118
Sum of density by properties (t/m°) 0.80 077 077 0.90 0.79 2. (densityXproperties ratio)
Mixed waste density (t/m°) 1.09 1.05 1.07 115 1.09
Volume conversion factor (Eq2) 1.39 1.38 1.41 1.30 1.42 On—site measurement
Volume conversion factor (Eq3) 1.36 1.37 1.37 1.36 1.37 Empirical Equation
Volume conversion factor (Eq4) 1.37 1.36 1.39 1.28 1.38 Inference from density
Difference (%) between Eq(2) and Eq(3) 19 05 3.0 46 37
Difference (%) between Eq(2) and Eq(4) 17 14 11 1.9 26
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