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Characterization of the mixed soil with waste and application to geotechnical field
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Post doctor School of Civil, Urban & Geosystem Eng., Seoul Nat'l Univ.

SYNOPSIS : In order to utilize mass of oyster shells for a partial substitute material for
" reclamation, we investigate the shear characteristics of dredged sluge mixed with oyster shells. the
apparent modulus of elasticity of the this mixture are obtained from the triaxial compression tests
and is utilized to characterize the apparent modulus of elastic of the oyster shells by carrying out
some numerical analysis based upon the homogenization theory. We got the conclusion by a series
of experiment, 1) It is verified that modulus of elasticity of dredged clay is improved by mixing
with oyster shells. 2) The homogenization method for deducing apparent modulus of elasticity of
oyster shells, which can consider micro-structure of mixed soil, is introduced. The elastic modulus
is affected from the skeleton structure of oyster shell. The effect of 49kPa is bigger than that of
98kPa.

Keywords : wastes, mixed soil, oyster shell, homogenization method, triaxial compression
test
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Mixed Ratio of oyster sheli
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Mixed Ratio of QOyster Sheil
(Soild:98kPa, Blank:49kPa)

Correction Factor(a)

5 10 15
Axiai Strain(%)
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4. 2EHYY 2t EHEC] L5 - HHRBMo HE
71E&9 BE AFAEL TFES Zx - HIEELL fodtr] A SFEE UWET F dE AANF
HYPATE Fate d7d F5 ok 28y, SFES AZAF AXNE] 2= - 854S
ste F8% WFolr|E AN mAFx Wty 7|1 EA7A fFEErde B EAFES WX
3 Ut ol § ol fE B =FdAE AE5AEH #dIo|E S 2T NEE VHE AL, 12
714 o3 mAFRI EFEY ZE - bYPEAR nXE ¢S FEFAT. TFE= HHFEHA
ZE - HPEARS YerdY. aely Ao Ao EFES vHPLS A AL FAF L
‘ RE golslx gt wa A, B S A4 FFgE & EFEE dHAZ A
M-S FPstAT. HIFEE SHYIS KA EAHIATE F3t ALEsHd. ob&d, vl
Ay FJeolMe EAE HAESZ 93 wUgez 8 1% ARG AFE ALY 4
AlE3 71PN ESY EFESY TAMYEASTE B 39 AU TFgol & I AT &S Fn
& (Sanchez-palencia,1980; Terada,1996)-& IF%x & 4 Ut}

R0

<E-3> gAREAs

=z EHE
3+ & (kPa) 49 98 49 98

iy
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m

20 0420 | 0052 | 0675 | 0.089 | 0.240 | 0.030 | 0.540 | 0.059

Zuz 40 0.470 | 0.066 | 0.710 | 0.108 | 0232 | 0.027 | 0520 | 0.057

R | 60 | 0500 | 0074 | 0790 | 0124 | 0218 | 0026 | 0290 | 0.033

80 0640 | 0097 | 0881 | 0132 | 0190 | 0.021 | 0.240 | 0.030

a1 My

2ozt EHES) WYASE EYES FASGE 2ART 7R R WHAS 23 0T FAH
 E2ATzERY 2390 e, 2029 2us] ARASEE A AAAE EREY HAT
x4 PHase]l AEASI Basth o] WAL FAN AL WPATE AP YL B

79



sl Ages AL 47 9ok B, 2 A4edAE 99 AR WAL, EREY HATE, 19
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FARYH FEAPe Ny T8 A EPEel WA A2 AAIES WY WALE

gtk HFHOZ Aol FAAY WYALE B AFNE FAZ

Ao A7 “BuI1"e §1E AEHE olf: AAe IRUTEE 24AT

¥ RYE 4¥E 4, A4% w499 BARA AFE 4, AES 2% AN %

WsHE 3esA @ BT AN Ackel 9] ABolh ANPelN FES WHAFE YA AE
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Aolzleh. oA HET vhsh ol ¢S URS TG FTATFZI Bdels] gl ¥, &
FES WYATE 4FAYoRY 7¢ $A-AFUARRY 2 4 Ak +HAYorY 47
| Ag WYAFE den 2ol TaA,

714, E"e #2338 WHyAF, E,= $99d 6sdgs

E
NEAE Asggoel Fahgaols] g APl oAk WaASE

4.2 DjA| =2 st ¥ M=

AN dle Juxdo g HHEDG AUt )RS 3ALFRE g 2o Aie &
ANFAME 71X AA Aol w27 dFolty, Teald, 3AYTEE F&3] PAslsle Ao 3t
kA Fa, AT sigEds oA s £ HEde HEE Hold & gld

Zdo A M, o] FEI FAAE YEIE=ZEEH AU, I FAAE golojz Hag
H, 2 FIES 7SR Z9J5d, dAEIYES v FAAE 29 s F 949 wdyzy
Zx7l AEEHA] REF o 5emAE AFEZHEH Austn, O AR REoZRE £og AF3F Aok
Uitk o)gid wyog 9 g Egie DIB-modeling 710l o3 mAsstAti(el 71 &, 2000).
a4¥ 9% DIB-modeling”]Hel 28 &7 Z(Unit cell)e AZuEE Jetd Rolth mdAze gy
ARE ZAZ st mlFR AV T2l NIH image programS ol &3te] 71 ddl g tAgstsgdnt. 18
i, 7 FAAEY BEOlEd o8 g9 NAPERESZ 283N Thresholding). ©l| 22 Binary
imageZ Al4tel o] &35ttt 3, #AH Binary dataZt FAAEY E¥E8& 99X fe ALE,
VFCHG program< o] &3 A3t Unit cell® Z7]& 200 x 200 pixel(1 pixele] 184 o33}
v fF8 ) A7I2 2d3(Terada, 1997)3t49 k. 2@ 102 X840 AL&3& Unit cell 72 & e
H FHoj}

consolidation mold

digital camera

(a) Cutting
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[ : pixel value = 0 {oyster shell grain}
I : pixel value = 255 (pure clay)

(b) Selecting

continuous {black) Eray)
gray scale

{white)

discrete (256)

grayscale (DR + ¢ o « ¢« HR o ¢ o ¢ o T

SN T R N

integers

28 253 254 255

{c) Thresholding

g y(;v.:. N'.,. :256_ iaryimage

|
i
@ ang 1 E:>

(a) Histogram of an image (b) Binary thresholded image

(d) Binary image
2% 9 DIB-modeling

Pathway A. The calculation of apparent hydraulic conguctivity

4—200pixcly )
157169 129 [ g
129157 188 77 H [ B
Boimre  |Luesboldiog | ) H
176157 157 o 0o =
H
! v
Binary image

Naclerin. B Tha anlasy

Vatinm af mmmrennt alaneia cendiden

1% 10 DIB-modelingell 3% @972 A2
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