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Dynamic Properties of Silty Sands at High Amplitude (Basic Properties)
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Abstract

Soils behave non-linearly at high strain. This study investigated the non-linear behavior of silty
sands (Mixture of Ottawa Sand and Quartz Powder) by resonant column tests. The results were
compared with Ramberg-Osgood’s non-linear equation.

From the tests, it was shown that the change of shear modulus and damping ratio was more
sharp at low fine content, high void ratio and low confining pressure. It was also found that
Ramberg-Osgood parameter, R was approximately 2.0, however the range of C varied from 200
to 3200.
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Table 1. Specimens for the Resonant Column Test

No, Specimen  Fine Content(%) Void Ratio(e)

1 SONG 25 0 0.479
2 SONG 5 0 0.580
3 SONG 26 0 0.648
4 SONG 24 2 0. 499
5 SONG 14 2 0.539
6 SONG 22 2 0.609
7 SONG 20 5 0. 462
8 SONG 9 5 0.533
9 SONG 23 5 0.653
10 SONG 19 10 0. 445
11 SONG 13 10 0.562
12 SONG 21 10 0.638
13 SONG 27 20 0. 460
14 SONG 11 20 0.522
15 SONG 28 20 0. 662

*QOdd numbers at the end of the specimen name
means hollow specimen.
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Fig. 2 Volume measuring mechanism(1=2Radial
proximeter, 2=Vertical LVDT, 3=_Self
compensating volumeter)
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Fig. 3 Strain sequency for high amplitude test
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Fig. 4 Variation in ratio of resonant frequency to
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dom (SDOF) system
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Fig. 6 Normalized shear modulus and normalized
damping ratio-different confining pressure
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Fig. 7 Normalized shear modulus and normalized
damping ratio-different fine content
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Fig. 9 Low amplitude shear modulus right after
the high amplitude test

3psish 48psiol A= 59 FAAS} T
Mot de el Folz, 12psiclAE e

Bk gAY, WS a9 Zoh e et
e WALRA 59 FANE AT Az
& wel Fqo

12 (Bt

el

4.2 DHYES| ZAlH|

Fig. 6ol = zb4{u] 9] %
7F A7 B8 FEGHA
2R AME E3hE o
3 S Qlol 7] A s
lele] At Foll A
HFE 1x1073% o] 3}l
r}.

g

1o
=
£ o

¢

o

et

2

=

ot
®

o

it
N
L
ﬁ
)
o
8

£
eI 5
N
_\ﬁ:
=
S
o
]
|

=]

LA
B

1], Don=2wd

2

_o/]

Ml
_&,‘
x,
N
il
&3]
3
o
38

od o &
ox N rir
nfo ol (B
OO (O T <

rE
oflt
e
—
x
S

L
R

of FHck olw 44 A >
el Al F-8) el ifA] zha] g9 wshsh o
AE & Rk oz 78 FAA
1

X

-

<

<8

o~

rid

0%

i

o

i

>,

o

-0,

o
iy N
N }
- 30 a1
roT ;E (E ox
= T ofh ok,

30 (m

E‘H‘
@)
1
5
=
{
&
S
=
I!
©
{
N
i
wjo
=
s

32 H54% 433 19885 Of]

ot

Fig 70l% A ¥eto] 27 vhg 244

i =
ol A 7pAu b AwwgEate AAE wa F
2 ogheh A=tde] Eo walgel A o &3 4
S5o ke B Agels g

Idriss(1970)'*9] As}ek 2 4334k Fig 7
o] A= C=200~400, R=2.1~2.39] W= »
o Aok

Fig. 8ol 547t #472t vt& A4 4
Foll = zhanl o] Hale w3 rdsE 9
chatA wshdhg ®o] b o] 99 Ramberg-
Osgood A% C=400~1, 600, R=2.2~2.3 9]

9% wel Fquh

2 el A& Ottawa Sand o] R E 7] 9] 4
A=

0

II.CT'L
o
o
AE
b
i
=
e
L
1
ok
2
—t
2]
2
lo
>,
i
02 oft F ot

° O,
o
L,
An,
[
o)
oft
e
{0
o2
o
o
i
X
ot

A 58

1. ZAHE 4G Aolateld AF Ad
AGAAY ARDYAFE FEHLH o)
T AR Foe FEgHol B AL
=% ¢ & 9ok

o
B



(9]

References

. Anderson, D.G. and Stokoe, K.H. II, “Shear

Modulus: A Time-Dependent Material Property”,
Dynamic Geotechnical Testing, ASTM STP
654, ASTM, pp. 66~90.

Canales, A.R., “Measurement Techniques and
Test Related Variables

Testing”, Geotechnical Engineering Thesis, GT

in Resonant Column

80-4, Civil Engineering Department, Univ, of
Texas at Austin, Tx, August, 1980, 240 p.
Hagg, E.D., “Laboratory Investigation of Static
and Dynamic Properties of Sandy Soils Subjected
to the 1981 Westmorland Earthquake”, Geote-
chnical Engineering Thesis, Civil Engineering
Department, The University of Texas at Austin,
Austin, Texas, May, 1985, 243 p.

Hardin, B.O. and Scott, G.D., “Generalized Kel-
vin-Voigt Used in Soil Dynamic Study”, Journal
of the Engineering Mechanics Division, ASCE,
Vol. 92, No. EM1, Feb., 1966, pp.143~156.
W.M,,

Resonant Column Properties of San Fransisco

Isenhower, “Torsional Simple Shear/
Bay Mud”, Geotechnical Engineering Thesis,
GTS80-1, Civil Engineering Department, The
University of Texas at Austin, Austin, Texas,
Dec. 1979, 307 p.

Kuo, H.J., “Static and Dynamic Properties of
Sands Subjected to 1979 Imperial Valley Ear-
thquake”, Geotechnical Engineering Thesis, Civil

Engineering Department, The University of

10.

11.

13.

Texas at Austin, Austin, Tx, Oct. 1982, 268 p.
Ladd, R.S., “Preparing Test Specimens Using
Undercompaction”,Geotechnical Testing Journal,
GTJODJ, Vol. 1, No. 1, March, 1978, pp.16~
23.

Ni, S.H., “Dynamic Properties of Sand under
True Triaxial Stress States from Resonant
Column/ Torsional Shear Tests”, Ph.D. Disser-
tation, The University of Texas at Austin, Aug.
1987, 421p.

Ramberg, W. and Osgood, W.R., “Description
of Stress-Strain Curves by the Three Parame-
ters”, Technical Note 902, National Advisory
Committee for Aeronautics, Washington, D.C.
1953.

Seed, H.B. and Idriss, .M., “Soil Moduli and
Damping Factors for Dynamic Response Analy-
sis”, Report No. EERC 70-10, Earthquake
Engineering Research Center, University of Cali-
fornia Berkeley, CA, Dec. 1970, p. 23.

Song, C.R., “Effects of Gradation and Cycles
of Loading on Dynamic Properties of Silty
Sands”, Master’s Thesis, The University of Te-
xas at Austin, Austin, Tx, 1986, 564 p.

o KEG, G, “EA9 Q2 FARYe A
T, LTI O B3 % 24, 1987,

6 /1, pp.7~16.

Stokoe, K.H. II and Lodde, P.E., “Dynamic Re-

sponse of San Francisco Bay Mud”, Proceedings

of Earthquake Engineering and Soil Dynamics

Conference, ASCE, Vol.1l, 1978, pp. 940~959.
(HFd A 1988.8.17)

KBRIETREE 33



