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A Estimation of Soil Conversion Factor Using Digital
Photogrammetry and 3D Laser Scanner
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Lee, Jae Kee - Jung, Sung Heuk - Lee, Kye Dong

Abstract

Ministry of construction & transportation is operating for the soil and rock information system and is
considered to accurate application of soil conversion factor that is essentially necessary for accurate calculation
of earth volume. Since the balance of cutting earth in public work, the plan of spoil bank or borrow pit are
directly related to construction costs, accurate calculation of earth volume and efficient scheme of haul are
important. As such, this study has provided methods that can acquire information that is more rapid, applicable
to job sites, and trustworthy by comparing resultant values of photogrammetry, laser scanning, or inside job
site experimentations, and calculated soil conversion factor by applying photogrammetry and laser scanning
methods for hard rock that has difficulty in calculating soil conversion factor. The study can provide alternatives
that can resolve the problems of unbalanced earth volume that may arise in applying to plans the earth conversion
factor that relies on planning books and experience without considering the characteristics of job site earth,
and can establish its relevancy by calculating soil conversion factor for hard rock that has relative difficulties
in doing inside or job site testing.

Keywords : soil and rock information system, soil conversion factor, laser scanning, Digital Photogrammetry
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Table 1. Type of compaction method

e N 82
el | A | oxE | 08 | 1B oaxe
oY © IR e | gge s
549 | (kg | (cm) (onm)
A 2.5 10 3 25 19
B 2.5 15 3 55 37.5
C 4.5 10 5 25 19
D 4.5 15 5 55 19
E 4.5 15 3 92 37.5
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25 8y (@n®)

25X 30X25%3

A 1000 = 5.625 kg/cm®
By = -2;5><—3202(>]<9~5m: 5.602 kg/cm?
oy = %1%5;25&= 25.312 kg/cm?
Dy = “X—%E’—X—E’= 25.201 kg/cm?
By = é{%: 25.301 kg/cm?
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Fig. 1. Test instruments for “A” compaction

Fig. 2. Test instruments for “D” compaction
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Fig. 4. Installed Targets for The Calculation of Original
Ground Soil Volume

Table 2. Value of scale bar (unit : mm)

Name of Scale Bar Distance
Scale Bar 1 1657.910
Scale Bar 2 586.428

Table 3. The accuracy of object coordinates

X Y Z
RMS 0.049mm 0.037mm 0.034mm
Max 0.718mm 0.534mm 0.448mm

Fig. 5. The digital elevation model for calculation of natural
soil volume
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Fig. 6. The digital elevation model for calculation of loosed
soil volume

Fig. 7. The digital elevation model for calculation of compacted
soil volume

3.3 BIold 270l 28t RI=AzE

Aol AR oA A7 1+= Konica Minoltad]| 4] A
A3k VIVID910o]H, A S 108-Ro 2 thpo] A
N3t ¥ shte) mdE Wsty A RILEE-S A2}
stgict. A7 dlolEe mERoA] ERIFNFE AH
Fig. 83} o] Zzh el mdz Agstgich

105502 Yol dlojHE o= AA § AA
IS AA S, Fig. 99F 7o) ZRTIHA sht=z |
Pmerge)dte] FARIEHE A2etgich

AR YS Hoh gl EAsk7] e of 1~
2mme] 7HAoz Ay Bholem, 2sidel 4aH A
e F 15080] Q=9 AAREL dojRl ZIE
gjo]E] 9] Foff Qloj zloj7t U= A2 AFES] Z717F
t27] 2o A7iAke] HAE gkt ol Aol
7} Q7] gi&olck. HEHE 324 A vlolel= ASCH =
U= exportslgom, A dlojEE 3D R e o

Hapgek

Fig. 8. The generated digital model rendering by laser scanning
method

Fig. 9. Merge process

Fig. 10. Merged model
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Table 4. Table of soil conversion factor(c) in test field

©
S [ e | %5 ca 85| 1P 901 cpoo | (cp90/
(g/enr’) | (g/em) (g/em’) CA85)

g | 1.623 1.516 | 1.071 | 1.739 | 0.933 | 0.871
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Table 5. Table of soil conversion factor(c) in test field “I”

e Natural Loose Conversion
= Volume (Vy) Volume (Vy) Factor (L)
B 1.500m’ 1.836m’ 1.224
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Table 6. The result of volume survey (unit : mj)

g ey | ey | ooy =9

waper [ =4 [wsier [ mab | wmier| E4f

3 8

A
Zu
ol

s

0.701119]0.806478 [1.250037|0.9772410.969204 |0.699297

0.701085|0.806479 1.24949110.977007|0.968726 | 0.699248

Table 7. The calculation of soil conversion factor

T & L C AL | AC
AIF AR Z 1.2117]0.8671 | 0.0003 | 0.0001
Aol Ao0) | 1.2114|0.8670| - -
NEZHAN AT BAEHAE)|1.2240|0.8710]0.0126 | 0.004
Az 1.2800 | 0.9000 | 0.0686 | 0.0330
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Fig. 15. Compaction of hard rock by vibro-roller

Table 8. The result of calculation of rock conversion factor

T 2 L C
AR ek AlFzE 1.7829 1.3824
Ho]AA7 Adgk 1.7822 1.3818

Table 9. The analysis of required times
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