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Geotechnical Properties of Sandy Tidal Flat and Stability of Artificial Tidal Flat
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Abstract [J The researches on the construction of artificial coastal wetlands have been progressed in order to
cope with the situation that the area of Korean tidal flat has been reduced due to several coastal developments.
This study, as a part of the project on construction of the artificial tidal flats, deals with the comparison of the
geotechnical characteristics between natural tidal flat and artificial tidal flat, and is also focused on the stability
analysis of tidal flats. Various laboratory tests were performed using disturbed and undisturbed samples, which
were obtained from a sandy tidal flat in Korea. The stability of the sandy soils accumulated on the tidal flat was
investigated by comparing the shear strength of soil evaluated from laboratory test with induced shear stress due
to both current and wave action.
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Table 1. Comparison of two types of sediments (US Army Corps of Engineers, 2001)

Bases of classification
Types
Usual composition Size range Bulk properties
Clay minerals Cohesive Plastic under stress
Cl . L h, .00
ay (Sheets of silicates) ess than 0.0039 mm Impermeable
Sand Quartz (Si0,) 0.00625~2.0 mm Noncohesive Rigid under stress
Permeable
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Fig. 1. Turbulent boundary layer structure and mean velocity
profile (Schlichting, 1960).
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Fig. 2. Measured turbulent velocity profile for flow over artj-
ficial two-dimensional roughness element (Mathisen,
1993).
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Table 2. Types of triaxial test
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Table 3. Dry unit weight of A-sample

Types Confining pressure (03" ), kPa

Test method (A-sample and B-sample)
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O,aey= —25 ~40, =60

Foll Ui A5L AR oke] AH RS w2
= A AR ST
WEABE 528 ABE AT 251 538

R AR 8 T F, A 22 AN AlE

TEEIE VHA717] A3 7121 s 100 kPaE
ZE Agel G Theii o], dd2 WRE Aoz
0167%min®] VHE 55 Hgal AxNg Aok

4. W EE

é:l

HI

414ERXE

A 2, 12 2 231 AHE AlE 2R e 2
A2 A 2HPE BEARIS 82184} Fig. 72 AR
A A dojd YA IaMo 2 A} rlEal 1
2A £xsl= RS A ¢ 5 3lon, F AR 2R 5Y
EH54 SP(poorly graded sand)oll €531t} o] 23 EAL
© FrAlg7 33 Adde e dxuEae] Zhon,
gxle] Bt e S o2 gt

AYgolN LY olstel ST BAte) Ew

S
5 . ]
5 ‘ ;
&= |
s [
8 |
5] i - |
= 20 o o0 0O A-sample H
lo o o B-sample \ | ‘
0 O - r H " i
10 1 0.1 0.01

Grain Size (mm)

Fig. 7. Grain size distribution.

15 20 25
1.44 1.58 1.50 1.56 1.62 1.63

Sampling depth (GL-cm) 0 5 10

Dry unit weight (Vm’)

Table 4. Dry unit weight of B-sample
Sampling depth (GL-cm) 0 5 10 15
Dry unit weight (Um’) 152 153 145 144

Table 5. Dry unit weight of undisturbed sample

Sample type
Dry unit weight m®) 162 163 144 145
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Table 6. Maximum shear stress of samples
Types A-sample | B-sample
Conﬁnu}g p]:]efsure, 30 | 50|30l 50
Triaxial (05 ), kPa
compression | Maximum deviatoric 108 12401 77 | 164
test stress (0,), kPa
Shear strength, kPa | 54 | 120 39 | 82
Conﬁmr}g p]:;ssure, S lsol - |50
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extension | Maximum deviatoric | | a6 - |33
test stress (g,), kPa
Shear strength, kPa -1 23| - 17

Fig. 9. Slip line failure mode (A-sample, triaxial compression
test).

Fig. 10. Barrelling failure mode (B-sample, triaxial compression
test).
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Fig. 12. Mohr-Coulomb failure envelop.

o Fig. 127 45218 2925 doj3 JddAd=
FHE] Mohr-Coulomb®] XSS T A Ao,
AAES} BAIERE T3l Y5t elgde s o
o7 H TS VeIt 28 ES A
SoA B9 7)&7], & FehEzo] A4gs] 2}
o|7} A& A& & F° Aed, o3& A5 HAeHwr)
Wakdo] QlokE AL 9w g

Fig. 13~Fig. 142 WP e] A5 TAG Ao]
o, td AlE7} HHESHE S dhe S| A H BEAl] 7] &
o RHEAQ1 815l Uish A2 viudl] 2] Hshe]
3 AL REA 02 A3 Aujolct. &A1Y 2

<l

RS

ARG TR 27) W go]
Ao g AqFHon], HHaAy
tact. A-A 89 B-AIR &

Kl

Fol A FEHIRET}
Aol sz} e
AR 2 AAE )]
Folla A defellM g & BeRo E o 2
FEEE Holil Qe As & F e, ojHle A

57 A= 9% 7] dEoth

o

[of

44 21 B4l ot ™Y



wel Arde) AREs 54 W Qg ek 135

A-Sample, Cyclic Test A-Sample, Cyclic Test A-Sample, Cyclic Test
0, <50kPa, 6,5, =25kPa, 04,5y =-25kP2 ©;=50kPa, o1, s ~40kPA, G\ =-40kP2 6,'=50kPa, 0, 4=60kP2, 0, 01, =-60KPa
200 200 860
w 400 1 ., 400 1 o wo ]
- o w
» e ¥
& & &
7} | w» 1@ 4
] 24 =
‘s 00 w00 w00
o <@ =3
2 £ S
o o o
2 4 .2 4 2 g
E > =
[ 3 &
R 40 2 o0 R 4o
0.0 S 800 0.0
4.00 =200 0.00 200 4.00 400 200 0.00 2.00 4.00 4.00 200 0.00 200 4.00
Axial Strain (%) Axial Strain (%) Axial Strain (%)
@@ ¢ peak/valley™ +25kPa b o peaktvalley™ +40kPa (©) o peak/valley ™ +60kPa
Fig. 13. Cyclic test results, A-sample, 7, =50 kPa.
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Fig. 14. Cyclic test results, B-sample, 03" =50 kPa.
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Fig, 15. Vertical effective stress and shear stress of bottom soil layer.
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