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A Study on Shear Strength and Permeability to
Relative Density and Fine Content of Upper
Sedimented Sandy at the Nakdong River Estuary

Kim, Byeng Jun

Department of Civil and Environmental Engineering, Graduate School

of Korea Maritime and Ocean University
Abstract

This study was a basic research to obtain the knowledge of physical
properties of the upper sedimented sandy soil in delta City, located at the
Nakdong river. The characteristics of shear strength and permeability to fine
content and relative density were also investigated. The upper sedimented
sandy soil near paddy and lower soft clay layers showed high percentage of
fine content, and the rest area had about 5% of fine content. The specific
gravity regardless of depth and location was almost constant. The upper
sedimented sandy soil mostly had particle size about 0.1 ~ 0.4mm regardless
of sedimentation environment and has illite, a clay mineral, in the entire
soil samples. The results of direct shear test on remolded specimens of the
upper sedimented sandy soil revealed that the friction angle and cohesion
increased with relative density, but its effect was not significant. The fine
content was significant, that as increasing it, the friction angle decreased and
cohesion increased linearly. The permeability decreased with relative density

and fine content, and the permeability of soil containing more than 15% of
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fine content was independent on the relative density.

KEY WORDS : Upper sedimental sandy “J4E A A2 E; Direct shear test
2 A HAI Y, Permeability 54 Relative density 4™ =; Fine content

ARE e

Collection @ kmou



Al1A AL

11 979 a7

=BG ) B A ] s wet

547 0] Ths

Jolw, 91 <F 7

3

3%

E’_].—

2 FRE 11,888km?(2F 360

71qko

=
=

—_
o

& o 4 o] th(Kwater, 2014a).

i

I g2

]

A

]

A
=

=
3

b of

37 WepA e

PaEel ola o

S|

>R A

il

)

—
o

oju
ZO
A

el

2}

A

o

o] 10~15m

R A E

MNAES

s
)

o ol

=

o

Collection @ kmou



T

Z AA M) Fo At Ze PET Matd ZTAH 3 RyYEFZS

=
PET MatE T3 A AEES 3= AL EA7F 9

2 Aol s 71€ AT Hd Al U Ho A& AdSA

Al &7 sk e ol AR AFA S| FFHHAAESA d =
22 EA& AR oY, dUEEed APE digol U A= B
A ATstan FUHHer & A7AFAE GF4 7 LAY A7AY

of A7 B AT A N2 2A AR ANGLA B

P.E.T Mat

Embankment Embankment

Sand or Gravel Mat

Sand or Gravel Mat

Sand Deposit
Soft Clay

Soft Clay

(@) General soft soil area (b) Delta area

Fig. 1.1 Soil profile and soft soil improvement technique

Collection @ kmou



9S54 shol B3 AT Tdd BokollA RS SR oE AARE A
7hA #e] 3ol en Aok 535 FAHR] AV dEe o7 AA
WY a4 SU, 37 95 AAH 2 Sule 9sA sl 9o
AN FEFS T3 FA FE&S 7hedA stlen, oldd olfE g Hof
ol Ao A glF ool & HEA st =4 AE, dsl, BA ol dE =&
MIAre]l &3] JAPHAT. w3 FENTAIYS JAPystr] dA 574 o

8 (Bak, 1998; Jang, 2004; Lee, 2012)= At}. thE 3]

T Aol @ A5l A
1:]]—

S 2 Bak(1998)2 9§74 st =4k, AE, o6, WA, AsiEd FAl g

HA54e Aradnh a7 A4H 8 e s Wity x4y
3 AGHESS] AFel P AT, FRALEZ I ATE F5v
8 ==

e
Fasith Bk oyt AuEida AAE SI3 A7 dfo =N THAo]

A &k A7 A3 (Lee, 2012)H o, 57 ot
| il FA2E ghste] A58 Qs Histe Adisty 2
< TrEstAl HAALES ] ek HekE Ay A= A EHAS

g5 ot et e #dE A FE SHFHANEES ot 7
= - 944 54 Aol 23] wHAH U

HAow, AR AR A5G 79 B AHuiA et ddEE F
|4 W7t F°] t3xE4o|tH(Chung, 2005, Chung et al, 2010a, 2010b, 2010c).
A or HANA HdAyEA 2 7€ A7 WEer Hol Ygg sk 2
o FHEFHAAMLES B3 FAZ A7 1Y @ vt jlen, & F
G&7 ot dEHA 9] 584, AAA AA 5 A AsiAe HAARE

ol ok A7 HrEA Zasit

Collection @ kmou



1.3 d7E& = ¥4

CERE

-

F7h a7

i
i

I A 5% A8

5

5oz FAHNCH A 17 A

) =) =
=i F

B

)

A 27

[

=
—

PR,

to] 2Abs

S|

5

AT

Ho

£

HAANLE

=]
T

)6]'

-§-l_

5

il

23

ST

S|
ax

o
=

}gom, 370 2(BH-1, 2, 3)& 7%

ZAFS
NFEzA A73E F

o 3 =83 S4<=

=

o

HAAMNLE

H
T

ST

3

2 NF2AE 5

o

22 A A AR A-EEelA

oy

B

A
i

1

—

o)
ZO

mlAuto 2 WebA o &

Bltss

3

A

3t XRD 33

tat)

EE

7]
™

stol 71E A9t H

71 <l

I

i

bk AR

S|

AWEFAGS 5

(BH-1, 2, 3)9] A=¥E=E AHA A

A

e 370

wet AEE ANLE

g

o

Ito
it
‘%ﬂ

skeq A

714

=
T

43

H

i
—_

23

Collection @ kmou



o}

A7 A

oju
o

Collection @ kmou



A2 71& A

21 937 37 HHRA

FARGAA AT $A4F S mAETbEdEA el f1Aska i 7w
oh, Bed AZE, HAEA RigF, AEH HES, AEA RYFo 1 &FHA
ol HHF2E vt gon, A HASo AFAES 71.0melth Ao
HESS @A W AAYe 2A 148~55,0m FAZ tos] FHA #x3t1
Ak =S HE, mE, djzpo] fH gler, T Rl AT 35m T
2 d AFTo] Lens'd o2 A H Atk NA= 0-500]1d o= Wbyt A3t

(o]
_IZi

N,
n)

o

T

"otk 30mE AAR ARE 0-108 thed] dAohhA FAYE AW )
oW, BEE 100149 AmA ;A Auelth ¥ HAEd mHFe
25-133m FAZ HE, HE, AR 2t £4 HolAth YT HAYR

T wZo] AEd HEZo| 35HAY JE, dEQ AE myd AEZ0] &

Collection @ kmou



AlstAl #2371 % ok NA|+= 1~209] &2 joly A o2 100]8t9] et
3] WA =53k A o] Th(Bak, 1998).

Az HNEA RYyE JEH HEZ HEF g9 1

25 Yl ok dARA NN A HEH S HUFA= 73.0melth
FHEZFL 198~60.1m2 FAZ 3t AEZH migE3o] FAAFNME JEA
AE, Add =4 JEHE Fx50o flom, sjzto] gfEo Ut 4

Bl
Ho| e NA &= 1~39] ] 3
oF YA FUAE AT HHolth AR HEH ByFe dF AEAHS A4
kil e 0.5~2.6m FAL wigT stiol xSk glom, 2
AEH] AEd 22 FAFHIT HAE dd & 4 flu HEH HEV
A Ak NA= 2~119] &3]
1998).

213 BAFAGA
FAFAA AAT HAF BAFADGA uﬂ%?ﬂiﬂﬂ ANIED HFAY 5=
BAFZ2E Yehia 2 gu% Z/\}H E@%A FAE 66.0~79.8m

2
c)
-

o #
righ
.-
o
fo

o AHESS 190-210m8 FAZ AE D sHzo] FfEo] Ut ek
4 9482 7450 k. AYA BAFo] Lens o BAHO] gom, N
At 2602 tiths] Aokd Aol SAT AR mYe dgow ARy
oA NAE 4584S Rtk ARWS 451 Je uZe aie] &

a9

B AEH 2YFL 8.6~11.0m FAZE o] WAFEA = A
A FH9d ZYg2 FAAHA Joh NA= 2~229] s =&

ol
i
fd
0,
o

oo
)

(I
£
o
=

_7_

Collection @ kmou



Aol ZAE HHZe] FAE

A

Bl o] Th(Bak, 1998).

J 2

Xl

U3 g0,

214 JFHFHDEA
of o 70.0mo°|th.

r
"

Hlo

e

X

o
N

-

5.0~45.0

(o]

EEER-

=

°
H

4~89] Ak A
A

=2

) Y

AgAHE
2 44E FHAAE 4

A

[e]
=

==

ol

HE, AE TAs0] gon, N

SHYAL FA

[e]
=
T

=

E

]

o. 4

[}
A

A2 \pck

12~479] FZHU A 243 8 o] th(Bak, 1998).

-

]

=

o
215 AYER=

L —

) Y

m

£
i

ol

®
o}

oH

7.0~10.0m FAZ &

(o]

R

=

o

& 13.0m $AZ
6~500.% & T

E

3|
=]
A

) By

o

]

A

o]
X

=

1M, N

°

Blolth. ek

X

z9 =g

=

=1}
A2 7

=
-

o] 22.5~23.0m

=

o

ta glew, o2 T

°

AR

Collection @ kmou

X
=i



21.6 A3

FAFAA AT dA2e ] Aelgd FA At ok Zke
A ART, AEA 25, dEA HES, HEA B3 1 <83}
TEE UEMA o M S B WSSl 9ISk glef it
A= flow, =AM HAHATY FAE 468-473molth. AGHES
322~412m FARA w§ FEHA Zxsta A T UF-ol 3.5~6.0m F
HEH 23S0l Lensd o A= it 23, dES Fi7t FoH, Al

] A

4wy, dEH HE, E_EIM Q LEL

—

d

t
o
o
— i id

02
ol
o

o

o ¢ O K O o o o X &

AEH BF2 dF %17}01]/‘1 85m FAR BIEITh NX= 17~22
T 2YUs JH AE, AHE 2gE FA45] dtH(Bak, 1998).

©
ol
N

Fig. 2.1 Map of research area

Collection @ kmou



Noxan Sinho Myeongji Limhae
6/30 -
; / 8130 / s
;" 330 ! Sand, . Sand, 19/30
Sand, Sand, 730 Silty sand 9/30 Silty sand . -
Silty sand Silty sand \
A} 1 ‘\ N Y L
20/30 30 994 9.2 430
-12.7 -12.6 "1
/ 4/30 / i 4/30 /
/ / 1/30 { /
/ I Clay, !
H I Silty clay I.'
! 5/30 ! i 3/30 i
1" ! 2130 "‘ Clay,
! : \ Silty clay 430
! 6/30 ' \ 4/30 '
| ,’ 1130 . \
Clay ! -28.9 | 4730
Silty clay ; 50/30 \
e 8/30 a i a0 i 19730
i lay, ¢ \
' Silty clay S0i18
1 1 Y
1 1 kY
' ‘ : 5017
| 10130 | W -39.2 3130
i !
! ! S0/14
1] 1
\ 13/30 H
i 238 50119
5 Y
-49.4 1 i 15/30
50/14 \ 5023
\ 1/30
-54.0
| 20/30
-56.8 H s -56.2
6/30
23/30
so . i T -64.2
-66.4 || - 5 -67.2
. 50/4 .
-67.4 -68.0 LJ 01

Fig. 2.2 Stratum cross section diagram of Nakdong river estuary(Bak, 1998)

Collection @ kmou



22 357 AY =Y F53FH EA

AN BEdog Agas AnFe shjolth ®
So A4 TzE A A4 wmu ohge} ALY, §)

= 2= &
Abe} Z2e Uit E FAbe A B EA), HH%XH A T AEZA FEA A
S5 Aok FUelA] ABAkE = o E 2= Y vigal A F2 A A
oty HAd = FE Y54 TF A Hes RHE DAHAAREE AL

dout, A nga eeul F7k S BAR s oS Agste F

>

=t AT 9
o7 dAds7l= oHY. wEtA 2] sk AH
3 FE AUEEs AHE FHES AF8sta e (Lambe & Whitman,
1979), olol ™3 ATFE s FHHJKKim & Kim, 2005, 2009; Cha,
2009; Gang, 2011; Zhou, 2015).

Aol FFoA A Hiel o] HE G sk HERA o] FREFHAAE
Zoll st FAZ AFE vFshe, Kwater(2014b)oll Al 2 o IR EFA E] 24
MRS 7HC 2 AREAANEAE Oig AFE 1 Fo Aok
SHEAANEES ik A A5 W&ol FFsh] wEdd & A9 2ol

o

B AHY AFe o ofeigol Utk B ATIAE s1E HY ATH
953 A9 melel FHH 54 2ASL FLHAAYESY ML
Fqstel JoA AR AFSHA B

Collection @ kmou



221 €83 &4

Bak(1998)2 957 st =4k, ddl, WA, AT Ao FRALESS AA
A EHE A AT AT RS FEHlE 40~50% 9] el Baxs)
o, olg] AGHEZ HF FFul7) 50~70% HS ol BEIoh AR A
EZ3 AGHEZ] AAE VFoE FFulE FUletE 4TS HolW, st
ANAEZY A TA 487 ZastsE A4S Bt Axdoz AT}
A AR Fnls 2Aass AL HolX FRAAEZI dFdEZo
ZAAE 7] F0 2 3 Hl= %—7]—“3]——:} 7§f§:—% E_%Q.(Bak 1998)

Wu(%0) Wo(%)
0 50 100 0 50 100
o) C
O 5
O Q
: 0
i g 50 L O
of & =K
- C o)
4 3 o)
—_ 20 | ~_ L
E [ o2 A S-S
E I ') @) ] L
A % e =
g o [ o
@
a % © = : 0
- OO C m
i O 25 [ @)
I o : oo
" : . 30 - O
i 0©
so [ o © 35 | o) .
r

(@) Noxan

Fig. 2.3 Water content(Bak, 1998)

Collection @ kmou



S

AT

o
=

Kim & Kim(2005; 2009)> 5% F&F Xl th

Nfo

o] AolA Clean

Fol #20~2004] Abol 9

95
o A
Al

o
0=

Sk A
sandZ Wt
1.760, =r

o

TsAT(C,)E

A3 vF(G,)S 2.63

k<3l
=

skt Al

doll A&

=
=

11132 ZA}LE

(C)=

= 2=
=TT

(USCS)oll <]

&

i
o

i

249} Table 213 2T}

Table 2.1 Charateristic of sand at the Nakdong

river midstream(Kim & Kim, 2005)

Sand
2.637

0.25

0.35

0.44

1.760

1.113

1.138

0.727

Subangular or Subrounded

sp

Index properties

D10

D30

D60

€min

emax

Roundness

USCS

Collection @ kmou



-
=]
=]

? N

AN

=’ 80

3

£« \

=

o 40 \

]

= \

Y 2 \

= \
0 \\_
10 1 0.1 0.01

Grain size (mm)

Fig. 24 Particle size distribution of sand at the Nakdong river
midstream(Kim & Kim, 2005)

Collection @ kmou



222 437 54
Zhou015)E 457 FF RelE o3t AHATUANG S FHFACE A
57 Aol AAske] meje 2
e FAB7] s #20-2008) Aole] FAREeE AEATh ATl AHgH

St Fig. 2.59 Aol tis AH-$E-FHY FA ot} o|2HE ALtd
e =23 "o A9 33°, 2U3 e A9 39°% vebytth

200 T T T T T T :")OKIIIIIYIIVT[v]IA

| (a) Loose sand i [ (b)Y Dense sand
150 |- -~ 150 <)
. i i
e =
7 7
g 1040 £ 100 —
g w
= =
:
7} 7]
50 50 H
@ 100 kPa @ 100 kPal|
&/ 200 kPal| &/ 200kPal]
0 | | O L A | | | 0 T—T—r—
1 2 & 4 S5 6 T 8 0, ¢ 2 3. 4 3 & U 8
Horizontal displacement (mm) Horizontal displacement (mm)
(@) loose sand (b) dense sand

Fig. 2.5 Results of direct shear test at the Nakdong river midstream(Zhou, 2015)
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Table 2.2 Results of permeability coefficient(Gang, 2011)

Permeability
Relative density(%) | Fine content(%) coefficient Remark
(cm/sec)
0 3.09E-04
10 7.05E-05 .
40 Saturation
20 3.96E-05
30 2.44E-05
1.0E-003 — T T N AR o 1.0E-002 E . T T T 3
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Fig. 2.6 Results of constant head permeability test(Gang, 2011)
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Table 2.3 Charateristics of Joomunjin sand(Eum et al.,, 2004)

Sample Joomunjin Sand
W, (%) 0.04
W, (%) -
I NP
G, 2.627
C, 1.9
o 111
USCs SP
Vq (9/em?) 1.670
Vo (9/em?) 1.380
100 T

80

60

40

20

Percent passing by weight(%)

10 1 0.1
Grain diameter(mm)

Fig. 2.7 Particle size distribution(Eum et al., 2004)
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Table 2.4 Direct shear test results of Joomunjin sand(Eum et al., 2004)

Internal
Relative Cohesion
Sample friction Remark
density(%) (kPa)

angle(®)

25

Joomunjin standard 0 13 32 Fine content
sand 0%
75 12.80 37.93
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Fig. 2.8 Direct shear test results of Joomunjin sand(Eum et al., 2004)
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Table 3.1 Range for investigation

Section Test methods

Geostatistical integration of borehole

Field surve
Y Sampling of disturbed and undisturbed

Standard penetration test
Field test

Field permeability test

Water content, Specific gravity, Particle size
Physical test

distribution, Sieve analysis
Constant head permeability test, Direct shear

Laboratory test

Mechanical test

test
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Fig. 3.1 The distribution of soil layers in Eco-delta City, located at the

Nakdong river estuary
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Table 3.2 Properties of upper sedimented sandy soil(Kwater, 2014b)

Item Value
Standard Penetration Test (SPT) 3~12
Unified Soil Classification System (USCS) SM, SC
Inernal friction angle applied in design(°) 25.0
Cohesion applied in design (kPa) 5.0

N value
0/30  10/30 20/30 30/30 40/30 50/30 50/20

0
& Sand
<& Gravel
10.0 xS . :
Upper sedimented
E 200 sandy soil
£ 20
= o,
(=% . >33 $o_ o
R 300 e ", «
* 0' * ..
R J : 3 '. .; : - - . ‘0 . °
40 O .00 & badbed L) : 3 * * * o hd
) g' 34 oo o %
.”0 * “. .:‘g.... * * -
> >
50.0 .'o §38::' o‘ :’.’o “o ’0':0 * 3%
. 59 og. 4 < 0?8
0T * o
.o’o .0“0 M hd § <&
* 2 + L+d

Fig. 3.2 N value distribution of upper
sedimented sandy soil(Kwater, 2014b)
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A

il

ARE Figol e FRAIAE a4 SHHACH, s AYE
FHET Feus vHBAYE JEUT gtk =3 AFESH Sk
EZo AHTFE AYE FhH&ol T8, FruE A-E FR&ol v
ste] Frbste AFS U itk HlEY) ASole 2.62-266%%2 A T
2 Zol= fle Ao = YElgtH(Table 3.3, Fig. 3.3).

Table 3.3 Physical properties of upper sedimented sandy soils

Borehole Specific
Water content(%) | Coarse(%) Silt(%) Clay(%)
number Gravity(%)
BH-1 26.09~55.61 84.13~98.91 | 0.79~12.67 | 0.3~3.2 2.64~2.66
BH-2 26.03~44.79 63.93~96.66 | 2.54~2827 | 0.8~7.8 2.64~2.66
BH-3 28.63~55.60 48.10~98.97 | 0.73~10.7 0.3~5.2 2.62~2.66
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Fig. 3.3 Physical properties of upper sedimented sandy soils with depth
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sandy soil samples obtained from different depths of BH-1, 2, and 3
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Fig. 3.5 Representative results of XRD test
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Table 3.4 Results of water content
Area Water content(%)
Nakdon river estuary 26.09~55.61
Noxan, Sinho, Myengjii, Limhae 40~50
Table 3.5 Results of specific gravity
Nakdong river Nakdong river
Item Joomunjin sand
estuary midstream
G, 2.62~2.66 2.627 2.627
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Coarse

4.75~75

Gravel

Fine

Coarse
2~4.75

Sand
Medium

0.425~2

Fine

0.001~0.075 | 0.075~0.425

Table 3.6 Particle criterion of soil(Budhu, 2012)
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(b) Saturation of sample (c) Completion

(@) Shear box installation

Fig. 4.3 Process of direct shear tests on saturation
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Table 4.1 Test batch of direct shear tests

Relative Fine content
[tem Remark

density(%) (%)

0
5
10
15
0
Test condition(%) 30 150 Saturation condition
15
0
5
10
15

20

40

Fig. 44 Remolded process of sample
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Table 4.2 Results of direct shear test on undisturbed sample

Water Grain size I 1
: t
content of aualysts Dry unit fterna
. friction Cohesion
Condition natural weight ) 1P
Coarse Fine angle (kL7a)
ground (ij/m3> .
%) (%) (%) ©)
Saturation 33.9 77.91 22.09 14.10 27.8 12.2
Dry 36.5 76.20 23.81 14.20 32.2 17.8
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Fig. 4.5 Results of direct shear test on dry specimen
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Fig. 4.6 Results of direct shear test on saturation specimen
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Table 4.3 Results of direct shear test on remolded sample

Relative Fine ) ) )
Dry unit weight Internal Friction Cohesion
dentsity content - () 1P
EN/m angle(° a
%) (%) ( ) 8 (kPa)
0 12.69 32.62 0.0
20 5 12.69 30.88 34
10 12.69 30.36 6.6
15 12.69 24.27 16.0
12.90 33.12 0.0
30 12.90 32.11 3.8
10 12.90 29.15 6.7
15 12.90 25.10 15.0
13.15 33.81 0.0
40 13.15 31.60 4.6
10 13.15 28.60 8.8
15 13.15 25.70 17.1
180.0 0.0
o B ol B
= S [ S e 5 g S — - = 170kPa
= oo 170kPs R e e e
< IR $E 1o fs
R e e e ==n ZE R
E so0 o i %g.l‘s Y Bt EYS SN N
g 0 e iz el
g 00 f = B e g = 5 20 L.
200 -;;t'_ ot = S KL demo
0g U 23
0 2 4 ] 3 10 0 2 4 6 g 10
Horizontal displacement Dy, (1/100mm) Horizontal displacement Dy, (1/100mm)
(@) Shear stress vs. Horizontal (b) Vertical displacement vs. Horizontal
displacement displacement

Fig. 4.7 Characteristics of shear strength for D,=20% and fine content 0%
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Fig. 4.8 Characteristics of shear strength for D,=20% and fine content 5%
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Fig. 4.9 Characteristics of shear strength for D,=20% and fine content 10%
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Fig. 4.10 Characteristics of shear' strength for D,=20% and fine content 15%
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Fig, 4.11 Characteristics of shear strength for D,=30% and fine content 0%
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Fig. 4.12 Characteristics of shear strength for D,=30% and fine content 5%
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Fig. 4.13 Characteristics of shear strength for D,=30% and fine content 10%
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Fig. 4.14 Characteristics of shear' strength for D,=30% and fine content 15%
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Fig. 4.16 Characteristics of shear strength for D,=40% and fine content 5%
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Table 4.4 Comparison of direct shear test results between undisturbed

sample and remolded sample

Fine Dry unit Internal _
. Cohesion
Item content weight | friction angle Remark
5 . (kPa)
(%) (kN/m”) )
Undisturbed
22.09 14.10 27.8 12.2
sample
Saturation
Remolded
15.00 13.15 25.7 17.1
sample
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Table 4.5 Comparison of internal friction angle between midstream sand

and upper sedimented sandy of Nakdong river

Sort Relative density(%) | Cohesion(°) Remark
Sand of midstream on 41 32.63
Nakdon river 83 38.82
Fine content 0%
40 33.81
Upper sedimented sandy
30 33.12
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Table 4.6 Comparison of direct shear test results between upper

sedimented sandy of Nakdong river and Joomunjin sand

Collection @ kmou

Internal
Relative Cohesion
Item friction Remark
density(%) (kPa)
angle(®)
20 0 32.62
Upper sedimented
30 0 33.12
sandy
40 0 33.81 Fine content
25 1.6 30.1 0%
Joomunjin sand 50 3.8 30.3
75 48 30.5
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Fig. 4.20 Mimetic diagram of field permeability test
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Table 4.8 Condition of constant head permeability test

Ralative density (%) Fine content (%) Remark

5
20 10
15
5
30 10 Saturation
15
5
40 10
15

Fig. 4.22 Remolded process of constant head permeability test
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Table 4.8 Limit of permeability coefficient application(Kim, 2002)

Permeability 100~1

1~10" *(em/sec) 107 °~10" "(cm/sec)
coefficient (cm / S€C)

Organic and minerals silt,

Sort Gravel Sand and Gravel sand+silt+clay mixing,

bedded sedimentary clay
Normal

Drainage Good(100~10~ *em / SEC)

(10" '~10" "em/sec)

Table 4.10 Results of permeability test in BH-1

Item Depth(G.L(-), m) Premeability (cm/ S€C)
BH-1 (1) 3.5~4.2 1.174E-03
BH-1 (2) 8.0~8.7 2.46E-0.4
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Table 4.11 Comparison of permeability between midstream sand and

upper sedimented sandy of Nakdong river

Permeability
Relative density | Fine content
Sort coefficient Remark
(%) (%)
(cm/sec)
Sand of midstream
I _ 7.05E-05
on Na o TR 40 10 Saturation
Upper sedimented
7.58E-04
sandy
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