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ABSTRACT

Cementation Characteristcs of Soil using Bacteria

Kim, Ho Chul

Advisor : Prof. Kim, Daehyeon

Depar tment of Civil Engineering
Graduate School of Chosun University

Recently there has been an increase in the field of construction that utilizes
coastal dredging reclamation and soft ground as a basic ground for reducing
the cost and effective use of territory. The method of construction has been
suggested that considers the environmentally-friendly element in and outside
of country unlike existing method that has placed emphasis on improvements
of ground. The purpose of this study is to study the mechanism of microbial
cementation of soil induced by bacteria by adding the microbial and
non-microbial to the clay and sand.

Scanning Electron Microscope(SEM), EDX and X-ray diffraction(XRD)
analyses were performed on the soft silt and loose sand specimens. Compared
with the untreated specimen, a clearer cementation between particles was
observed in the high bacteria concentration treated specimen. Based on the
scanning electron microscope(SEM) EDX analyses, more calcium carbonate was
observed in the specimen treated with high bacteria concentration than other
specimens. On the basis of the preliminary results, it appears that microbial
cementation can occur in the soft soil. Further study on the cementation of

soils using bacteria is necessary to validate this result.
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A EG N+ FAA A A AFEHE wiEH ot U vEd 111S S
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3.7 MAYUST £4 U R A

3.7.1 A& v A (Scanning Electron Microscope)d] ¥3 % EA
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3.7.2 X-3|dEX(XRD) A ¥

3.7.2.1 X-Ao @A 2 AHF
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=
Sk ot # 4.1, 428 B 2 HE] F

E 4.1 29 ey W A=

CRi AlE A (o) Alg ¥ (2) {7154 (2) 411 (%)
ik - - - 14.92
X8 74 84.0 78.6 28.3 10.74
dukse A 7¢ 102.8 94.5 26.2 12.15
UM% A7 149 117.7 108.5 24.5 10.95
deksx A 28d 135.2 125.6 28.5 9.89
1Ex HF 79 66.5 62.1 25.7 12.09
A= A 14¢Y 73.4 69.1 26.3 10.05
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F 4.2 AES g0 W3 =

TF Ad A () AE F (2 | &7154 (9) &1 (%)
2 g - - - 11.6
FAe 7¢ 62.8 59.5 24.5 9.5
dvts= A 74 70.1 66.3 28.4 10.03
drksE A 144 74.2 70.1 26.1 9.31
drbs= AP 284 68.9 65.3 26.4 8.61
1% Ay 79 43.2 41.5 24.2 9.83
A1EE AY 149 54.2 51.8 25.1 8.99
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2] 799 A% 12.15%, 1% Ao 49 1
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15.0kV 25.7mm x50 SE(M)

i
= ¢ Y
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2 5.0kV 14.4mm x1.00k SE(L)

O 4.7 B duts= AP 149 A& dE JAHAE(SEM) &4

15.0kV 28.5mm x100 SE(M)

a9 4.8 2 IutxE X g 28Y A8 i3 HAAEw P (SEM) 4
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3 5.0kV 17.2mm x100 SE(M) 3 5.0kV 16.7mm x500 SE(L)

a9 410 2 2F5E AE 149 AlZ59 dig AxAHH(SEM) &4
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4 | L
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a9 4.12 AE duts: X 74 A8 i3 AxEn P (SEM) 4

_68_




=

.,

:

1 5.0kV 8.9mm x100 SE(M)

Y 4.14 AE dutsE A 289 Al tidk A0 ZF(SEM) £4

_69_




;“;"

115.0kV 14.2mm x1.00k SE(L)

3

o

15.0kV 14.6mm x500 SE(M) 1 5.0kV 14.6mm x1.00k SE(L)

a9 416 AE 335% AF 149 AlZ59 dig A=A H(SEM) &4

_70_




23

49

4.3.2 EDX ¥4 AI(7L4=3}F

EDS,

1,

3|

AzEA] 7] e

1
R

EDX(Energe Dispersive X-ray Spectroscopy)

X%S X-ray 9YA gdZ, YL Count®

-
R

719 FEej2 AFg¥E T EDX

=
=

%

23}l

i

AE

ATelAe e %

1A EDX &

9|

2

il

23}

A9
ax

A, asE AE 7Ll o

3} ¢

oH

= &

Whse e 792 6.84%, a1 AE 792 11.82%% UEEH WA

ol

fro!

N

402 10%°]749]

] %

[e)
35

Je]el el asHe AHEE

Z

I
-

[e)
a5

g

=
=

bre A 79 2.08%,

S

w#(CaFEE 1.14%,

s A 79e 1.96%=

al

0
o

o

_71_



Counts

2500
2.:..3.:.—5
15:::::1—5
1-:u:u:u—f

500—]

Al Ca

VAN x
o LN B AL BN BLALL AL L L I AL B B A L L
2 < =] a2 10 12
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O 417 23 FHE 79 A 8¢ EDX 4F A
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Al 6.02
Si 92.06
K 1.20
Ca 0.72
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2 4 G =] 10 12
Energy (oW

9 418 2 d¥tsE AHE 7Y A5 EDX 438 AF
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