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Effects of High Amplitude Prestraining Vibrations on Shear Modulus of Sands
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Song, Chung-Rak
Stokoe, K.H.II**

Abstract

Recently, testing equipment which can run resonant column test altogether with the torsional
shear test at the very highly controlled condition was developed at the University of Texas at
Austin(U.S.A). With this equipment, the effects of high amplitude pre-straining vibrations on
the dynamic properties of clean sands were studied. Tests showed the following results.

Low amplitude shear modulus was gradually increased with little void ratio change as the
number of high amplitude vibration cycles increased, Variation of volumetric strain with conf-
ining pressure for the pre-strained specimen under vibration was smaller than that of fresh
specimen, Also the slope of the diagram for shear modulus and confining pressure relationship
of the prestrained specimen was smaller than that of fresh specimens. These results agreed well

with the analytical results.
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X 1. Tested specimens

& FAF UYL Bate] Yuiugich
AZ X SAHe Zd|
2 AgAe= 27 Ax% ASTM C-109
Standard Ottawa Sand& A 7}3'-—6}0:1 #20-

#30 2le]g] A|BE Al4-3t9dc}. ASTM C-10
9 Standard Ottawa Sandi= v}~ 7} 328} 3L o) 3
Fo) 5123 RF(Sphericity=0.87)< 7}3
Aedal /]at2 A, o9 e’ 228 7R

UATHA ¥ A2 S A (1987)"e #
a), =3 FAA = B o3 Ak Wy E
B-22 93 ¢tA1E 1.5 in(3.8cm), ¥R E

0 in(=7.6cm), ¥°] o} 6in(=15.2cm) 2] o]
%’“ 13 2 abEoH o, 7H] & 24 3=

e 2 r-l

3} At} 2 H] (undercompaction method) &
ol gshe] ZAAME F24E A (
Ladd, 1978)™. olull F-A|A] Al z}e)] Al-&5 7=
8= 0.44-0.659] W 31 24 2 A58 Al BALel2
® 13} 3}
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o

Specimen No, Symbol Conf. Press en’ Gmaxsp® eqd Gmax,a® Remarks
(psi.)f (X107 psf)® (X 10" psf)®
1 0 4.0 0.649 1.2 N.AA 2.3 Loose
2 ~ 8.0 0.593 1.8 0.585 3.0 Loose
3 PaN 16.0 0.591 2.7 0.587 4.6 Loose
4  J 16.7 0.522 3.0 0.523 5.3 Medium
5 = 8.0 0.522 2.2 0.520 35 Medium
6 X 4.0 0.597 1.3 N.A® 2.4 Loose
7 O 4.0 0.505 1.5 0.509 2.2 Medium
<& 4.0 0.442 1.6 0.434 3.0 Dense
¢ © 3.0 0.572 1.8 N.A® 40 Loose
10 e 4.0 0.561 1.5 NA? 3.3 Loose
11 O 4.0 0.520 1.6 N.A® - Medium

2 N.A.=Not Available

b e,=void ratio before the high amplitude vibration

¢ Gmax,o=low amplitude shear modulus before the high amplitude vibration

d ea=void ratio after the high amplitude vibration

¢ Gmax,a=low amplitude shear modulus after the high amplitude vibration

£ 1 psi=0.703 ton / m?
& 1 psf=0.0049 ton / m®
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EFo R st (FAIA O o2} 7HY ofF) A
WY E A ' AlTE SA A HYE
Al el disiA= Song(1986)°S =),

A Wy E AYe FYsidA gzte] 75
stz ol 4 2] A W 5-F(volumetric strain)S
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moment of the specimen)
Io=A%%e T4 Zul E(mass polar
moment of the driving system)
=32 | 2] X}‘m‘ﬂ%‘!ﬁ(%z] A5, 2
A% )( resonant frequency of the
specimen )
1=3-A1A] ¢} Zo](length of specimen)
ve=-=3A| A gF2e] HMtute] & (shear wave
velocity in the specimen)
A (DA L L, 12 A FA == gholw, wn
2 Aoz ¥ At gebi Vs 9 tan
(vs)7} W2 ] o] & Als) 2F 2H o 2 3}ed
T3t
g Zhau = A A
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Peak Frequency=99.71Hz.
Peak Period=10.029 mSec
wh At
¥ o d. Stress Level Number of Conversion | Equivalent Number of
< lkl. = 0 Fraction at rp,. Stress Cycles | Factor Cycles at 0.65 1,4
— = Tmax 5 3 15
T 8k * h 0.9 ' 2.4 9.6
k=4 3] 0.8 ~ 3 L7 5.1
2 TR 0.7 » 4 1.2 4.8
5 0.6 » 4 0.7 2.8
° -kl 0.5 ~ 7 0.2 14
B 6k . B 0.4 » 13 0.04 0.52
2 R 0.3 23 0.02 0.46
E
‘_LP Total 39, 68
ol
S No. of Cycles at tmax=39.68 / 3= 13.22
4 x’{fcf Considering Up and Down sweep, total No. of cycles=13.22 X 2=26.44
"i-s.‘ Adding Cycles from Damping, Final No. of Cycles=26.44+29%55
w (After Seed et, al, 1986)
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