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Strength Characteristics and their Behaviours of Marine Silty Sands
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Summary

A series of isotropic consolidation tests, undrained and drained triaxial compression
tests was carried out to investigate the physical characteristics and behaviours of marine
silty sands collected from the western coast of Korea.

This study also included a theoretical development of the constitutive equation to evalu-
ate stress-strain relationship and volume change of silty sands.

The results and main conclusions of the study are summarized as follows;

1. Isotropic compression and swelling index are linearly decreased with an increase in
relative density.

2. Both undrained shear strengh and elastic modulus are increased with an increase in
relative density and confining pressure.

3. Internal friction angles obtained from drained and undrained compression tests of
the soils are proportional to relative density.

4. The phenomenon of dilatancy of each sample is less profound when confining stress
Is increased but more profound when relative density is increased.

5. The slope of critical state lines is 1.78 for Saemangum, 1.70 for Siewha and 1.26 for
Sukmoon sands.

6. In this study, Drucker-Praper type criterion is used and hardening function of Cap
model is modified by hyperbolic fuction. This will improve a lack of physical meaning of
hardening parameters in conventional Cap model.

7. A newly developed constitutive equation to the forementioned silty sands and
checked its applicability. This is in good agreement with the measured data.

*AEREBR BEAGHBAR 7INE I HEZR BY, AHEE FHEMREN F
A ERBR REFBHATERT ARG, FERE, BEEE, Bt
R ERER KB Cap ¢



AEA |\ HBH Bt L B8 38 BR

L #% @

PR Kb Sl gt g wEt 48
Age 5ol A4d #AolH, ol ¥ AME
¢& siEs7] st feluet Asitel
HASHA e e A E olBdEE &
HolMe A3 F8stn BT Holtt. &
BRAA AFH7HEE Zdlle Rty o dE
A H#(0.009~0.125mm) 241 B +HH 2 A
€ I3 TEAEH, 53w 54 dE
o B2 TEf EAE oplst Ad. o)
g SALE ol §3517) A= shARe] Bk
Mg T BEEEL dTSIEEA EXN
o WRTx A4 EXY AFE 458
F Ax DY e Ang videdl Bk
= Ao

2 A7 4% ERRRES Fod wmpe
ARE g2 4En FAA 4BE F&s
A spepste] WAL BEMMEN EE V)
Bt AHAEZA AMS7HsA & ZARIY g4
g o8& FHLE EFNF BHEH ¥
oh&Hl, REREEEA, MRt $& &3t 3
Are] ANAHE, [EH-#PE gAE 2ET
T e TR E JNdste] W3}, JEEOE,
AxetFel A% #ikk 7hsd T iR
o] Ege M5 AT EREHES Rt
=t At

I #H A RABHE

1. # ¥

B WA AHE Bkt A 3 Fol
Ae wEEE A9 e ek e 3

Aoz NSHE, AISHEE, HEmE F 3
7 Aol MELHAMEZ FREALH A7
Higel PURTE 2ABA 5 TS
AAGG e A8 ke Table-17 go
o Fig. 12 2+ |89 WE £/E el
Atk 37 AFY AgE vy HEIN A
Tz 2 AR TE Ay FIFI Aol 7}
7+ Wt N EXT= KT olF Y 4

Eo BAE 0|21 ok
2. R Kk

£ HRdMe HAREECd 23t Fpe
A€ vehdigl e MSP(Multiple Sieving
Pluviation) ¥H& $A3e T FAA
g 5Y% Aoz WHESY fhE. F4
Ao e BEAE 9 aA e
Roz Yeh} oy, dtdoz Folg) F
79 v(L/D)7} 2.0~3.0 Ao 2 FE
o] ooz E dFoAe L/D9 uvl7} 2.5
(H=125cm, D=5.0cm)q] #t3gE A1£3
fot. FAAE 2 AR WEly =&, BF,
2% A4HE i 5+ UES HYFEEE

90
~ 80 /
“ 7
g S
Ee e
2 50 y Siewha
g 40
Y /LN s

20

10 =

[ =

0.001 001 01
Grain Size(mm)

Fig. 1. Grain size distribution curves(resedi-
mented sample)

Table -1. Physical properties of soils used

Sample G, W, Y amax/ Y amin #100 passing | # 200 passing Roundnes
Seamangum 2.71 34.2 1.576/1.210 72.0 25.2 0.31
Siewha 2.70 36.6 1.5615/1.164 94.2 32.8 0.28
Sukmoon 2.73 314 1.486/1.065 98.6 87.3 0.16
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Table - 2. Initial conditions of each specimen

Specimen Saemangum Siewha Sukmoon
Relative Density(% ) 20 50 80 20 50 80 20 50 30
Dry Density(g/cm®) | 1.261 1.363 | 1.480 | 1.223 | 1.320 | 1.434 1.129 | 1.243 | 1.381

Void Ratio 1.149 | 0.988 | 0.381 1.208 | 1.045 | 0.883 | 1.148 | 1.196 | 0.977
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Table - 3. Coefficients of equation (1)~(10)

Function [Coefficients Saemangum Siewha Sukmoon
A, 0.02551 0048311 0.02968
1 B, 0.00018 0000282 0.00023
A, 0.003538 0004659 0.004225
B, 0.00002 0000024 0.00003
Dr 20% 50% |80% 20% 50% 80% 20% 50% 80%
2 C 0.350 1.763 2.978 10.336 1.291 2.147 10528 |0.917 1.200
D, 2.593 3.050 3.482 2.868. |3.913 4.677 10.985 2.236 3.752
0; 0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5
3 C, 0.764 1.5955 | 3.0648 | 0.761 2.000 |3.072 |0.043 0.0303 | 0.025
D, 0.0486 | 0.638 0.0634 10.0463 |0.0633 | 0.0764 |0.0385 | 0.0604 |0.0858
E -0.493 -0.368 0.007
4 E, 0.044 0.032 0.016
E; 2.301 2.312 0.018
‘B4 0.015 0.03 0.046
Dr 20% 50% 80% 20% 50% 80% 20% 50% 80%
5 F 59.433 | 231.87 | 453.67 | 25.633 | 76.167 | 163.13 | 356.70 | 143.37 | 453.67
G, 301.4 257.6 262.4 365.7 | 452.5 508.0 304.2 257.6 2624
03 0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5
6 F, '96.066 | 203.85 | 390.37 | 153.33 | 261.28 | 476.72 — — —
G, 5.85 6.711 5.20 3.173 5.272 5.545 - - -
H, -80.206 -26.272 —
7 H, 6.571 2.292 -
H; 306.3 323.38 -
H, -0.65 2.372 -
8 L 33.673 34.132 12.075
I, 0.069 0.123 0.368
O3 0.5 1.0 15 0.5 1.0 1.5 0.5 1.0 1.5
9 Ji 1.49 - 4.20 0.883 - 3.505 1.404 - 5.029
J2 0.0106 - 0.0285 | 0.146 - 0.0339 | 0.0102 - 0.0258
10 K, 36.08 38.83 3.30
K, 0.0917 0.0667 0.1167
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Table - 4. Model parameters

Specimen Dr D W a '3 R
20% 0.93 3.35 0.273 0.0 5.9
Saemangum 50% 0.87 2.64 0.319 0.0 5.5
80% 0.77 2.21 0.344 0.0 5.8
20% 0.82 3.90 0.319 0.0 5.3
Siewha 50% 0.76 3.31 0.327 0.0 5.3
80% 0.72 1.72 0.352 0.0 5.9
20% 0.75 5.95 0.277 0.0 6.1
Sukmoon 50% 0.84 5.34 0.302 0.0 6.2
80% 1.85 3.95 0.336 0.0 4.68
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