SR X|BRUATHSI=2E M197 12 20204 3 pp. 93 ~ 101
J. Korean Geosynthetics Society Vol.19 No.l March 2020 pp. 93 ~ 101

ISSN: 2508-2876(Print)

=1 0
SHA4 WM DYWL ofgYt Wupy

2] HFEY A7

A Study on the Behaviour of Baekma River Sands Using
Elasto—Plastic Hyperbolic Model

P, W, AL, PR, P

ha

Seung-Jae Yang', Ki-Hyeon Park', Hyung-Yeol Park’, Kyung-Jin Yang’, Chan-kee Kim®*

'Nonmember, Graduate student, Dept. of Civil Engineering, Daejin Univ., 1007 hokook-ro, pochun, Republic of Korea
*Nonmember, Graduate student, Dept. of Civil & Environmental Engineering, Daejin Univ., 1007 hokook-ro, pochun, pochun, Republic of Korea
*Member, Professor, Dept. of Civil Engineering, Daejin Univ., 1007 hokook-ro, pochun, Republic of Korea

ABSTRACT

In order to predict the nonlinear behaviour of the soil, the elasto—plastic hyperbolic model was selected, which was considered
to be relatively simple and highly predictable. The soil parameter determination and the behavior analysis program were
developed by formalizing the functions related to the constitutive model. Each soil parameter was determined from the results
of the drained triaxial compression tests of Baeckma river sand with the change of relative density. The stress—strain behavior
was predicted using the soil parameters determined under each condition. As a result, the deviator stress for the axial strain
is verified to have a good match between the measured value and predicted value at each relative density. In the relationship
between the volumetric stain and the axial strain, when the relative density is loose, the measured value and predicted
value tend to match, and when relative density is dense, the predicted value of the volumetric strain appears somewhat
smaller than the measured value due to the limitation of the constitutive model.

2 x

Fo YA AFELS 23] 913 vlaA RS A5 AE B 0% s @Ay ATHRAS A5
it 239 S elok] 913) YR el Y FAslstol EAG 2 3 A s e
gk AT Wstel whe wpkgwdle) WSS ARERE 4o A NSE Agskeln Adriase) U
SIS W3 S sl on] Z11e) 2ol AR Bl olSsle] S ASE e
A3 FUPE R HRS S 4] drirmels S8 l5A7} eksab AXshe A AT FUHE
o thet ARAGEL] AN ArhRst A B SPAG A5/ ARk AFS vl FPNEr} 2 Al

FHRA WA ) AXUE AZA7E AU ki A ek 28 B Sk

Keywords : Elato-plastic hyperbolic model, Drain triaxial compression test, Soil parameter, Relative density

.M E o QI8 £X3hA 7ol weElo] FO| FHRLL of
§3 vHF AFSH) et Brbt aElolg.

Fo) HY ASENE oAF] A HF B FO) PAREL 19505 T3 Drucker et al(1957)°]

HRE g2 53 olgstel thRt &9 TYRY ofs) 9] whay mHsh (o] AAE o]F Roscoe

of that 957} M slolgket. olsh Eliol eI WH  and Poorooshash(1963)& FAL02 SH= AHelA|lute

DOI: hitps://doi.org/10.12814/jkgss.2020.19.1.093
ISSN: 2287-9528(Online)

Received 12 Mar. 2020, Revised 24 Mar. 2020, Accepted 25 Mar. 2020
*Corresponding author

Tel: +82-31-539-2021; Fax: +82-31-539-2020

E-mail address: ckkim@daejin.ac.kr (C. K. Kim)

o8| Fo] AAA|A M} WAl tigt AE Faf Aok
Cam-Clay 2 g-& FAlo= o JLAdudo] A=t
Kondner(1963)= LA = do] 3t 7 o] vl w2 th&5}

BhAN WEMN DUS 0|8F Wity 2ol HEEY HT 93



I Fo uAdy EAAS & YEhd £ ole B A SfA T2OS Fof oS Akl AUAlY 2= H
(Hyperbolic) 212 7§5}9] 21 Duncan and Chang(1970) I BAste] FARES] oS5} b 28y
o oJs}j 4% ©|% Clough and Duncan(1971)f| 23ff 7} o 84 9 A8S AESILA St

H e o] AotEglek o] Hule SfAx

sholl Al EAHgEle Ha F32) olwl glo] i@ F¥E 2, B-AN WIMDY
Foll ofst 1A 4 xﬁ G Aolck. Tt o] md

o o2 ey go| AT ofA AWM A UNHOR FL HS AL WGBANE st of
offt 2 M) FoHe B 7R Glek oleldt B he 2 MBI HAGA Y- UFBATEA
A ] 919 Lade(1972) HIHEA Soll That & Uk oleld A vARAT 5 oEge T
S 44 $E-MPE o2 AISIHT ofF Lade and  PfSHe WY 3 71 Eekn AGA BAR AME A
Duncan(1975)& A A@71S ol§3 melle) A o B S AFETA |t

ABE MOR AURE FES DA, AHUGE FH ATH PHARDS HE Kondner(1963)°] <J5) HES
OF BUHG H2E W44 HRU RIS AUIAL Bl Gy BAUYTIAS 430 BN A

TAREL o83t

R4

_/;\_
ARk gl 7ﬂ74]+ A 14%&‘#
Eﬂ

A
r T
F>I
R
o 4
_EL
ri
)
iﬂ
%
DY
=
30
Ay
ol
oot
o,
re
rE
ot

%Al@ %94 @LH IUgiﬁﬂ EQUH7H

5 s 72 o Qe S RS Ajkst

=2
o O [e} e
levl HH+°ﬂ @Ff RS Sl Z:i?ﬁléloiol: gt % CHDickin and King, 1982).
AAY7HA] Y HEE o] &gt sl A2 thaFst At Kondner(1963)= AE9} majo] tfst ujxad = Sg-
Z2IWE0] AL Sl HAREE RO X8 HEE TA4L Fig. 1(2)¢ 22 FHI2 Fdstgon o]
I3 o

of gayElofgith. et 7)o AN chokeE Fo) TA ER BAES A ()T 2L WANCE tehd 4 glek,

B B AAEA] 2§30l BeHAE Wt

wob A1z 4ol Wolx ALt Hekt el Zo] 7RssAat o) £ a
)

A AT o] Btstel Agaoln Rat Ao} L et

=
weh webd Bl kst AlEl B S

A Z=
180] Fjdto] =@ a}u), 4714, 0, T oy = 27 T3 FaFEEolH, ¢
B QToldE Bo] ehay TAmE sler] Adn & 29 WEEo| a9 b= AT Armdo] djsfdolc
Ao Bl A TeslHAE 29 u]@g AES & Fig. 1(b)ol Lepdivel o] 5-8-HgE SAlS Wk
A Sl - ARURUE AU 090 2 8 B S GRS Do
YRS Excel T23o] 2 gokart gk e 4 gk wek skl 2gska 4 (02 4 @2 vekd
________ @osha_ _ _____
1 1
E=g - " (0~
Ib:' i “_z— (0'| 03)u||
° @0~
C & o g
(a) Hyperbolic stress—strain curve (b) Transformed hyperbolic stress—strain curve

Fig. 1. Stress—strain curve
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Table 1, Physical characteristic of Baekma River Sand (Kim, 1994)
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Relative density Specific gravity Maximum void ratio Minimum void ratio Tests void ratio
100.0 2.664 1,166 0.844 0.844
80.0 2.664 1,166 0.844 0.940
50.0 2.664 1,166 0.844 1.025
25.0 2.664 1,166 0.844 1.096
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Fig. 3. Drain Triaxial compression test result of Baekma river Sand (Kim, 1994)
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Table 3. Parameter of

Backma River Sand (k,

)

Dr (%)
Parameter
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Table 5, Parameter of Backma River Sand (r;)
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