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Effects of loess content on dynamic shear modulus and damping ratio of
Taiyuan sand
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(School of Civil Engineering & Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The mixtures of loess and Taiyuan sand are distributed widely along the No. 2 metro line of Taiyuan, which leads to
an urgent need for the dynamic shear modulus G and damping ratio 2 to analyze the seismic response. The resonant column
tests on remodeling silty sand with various loess contents (LC) are conducted by the GDS-RCA apparatus made by GDS
Instruments Ltd. from the UK. The results show that the load bearing frame of the mixtures is changed from sand to soil particle
with the increase of LC, which leads to the property difference of the mixtures with various LCs. The G of the mixtures
decreases firstly and then increases with the increase of LC. However, the change of ) is opposite. The threshold loess content
LCy, exists obviously. The LCy, of the saturated and dried samples is different. The size relationship between the G and A of
mixtures and Taiyuan sand is dependent on the LC in the dried state. As for the loess plasticity, the G of the mixtures is

smaller than that of Taiyuan sand, and the ) of the mixtures is larger than that of Taiyuan sand in the saturated state.
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Table 1 Basic parameters of remodeling loess
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Fig. 1 Grain-size distrisution curve of Taiyuan sand
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Fig. 2 Curves of Taiyuan sand and loess mixtures with various

LCs
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Fig. 3 Evolution of dynamic shear modulus of saturated samples

of various LCs with shear strain
2.2 FRIEXZEXNFXEFME

100 kPa [ JE T, AF# L& LC FlFE 1) 5]
UIRiE G SERNAL y KIS RN 4 Fros. S
BAEARL, A BT BRSO, AN IR B 4 B
BN BT IR AW, (HIERGE R FE AR Fl
HE S ERARE N, &R sh B DR R B 8 AR
TEPIE R IBU G K o i 2T e ARSI ) 2
AR E L A . AN T 5 Bl i BT DA
BEFEA, HESEXHARER TR R,
BEE S S R AN, R Zh BT IR R 2 B e
JEHE RS oSN 20%0, WA B ETY)
R IA R R /ME . 3 558N 50%0, RIS 1AL )
BRRE B E RR. REE LCn A 20%.

110 —=— 1C0%
—e— LC10%
100 —a— LC20%
o —¥— LC30%
E 90 —o— LC40%
g —x— LC50%
& %
% 70
R
R 60
50
40 1 ] |
10 104 103
BYRiAE y

4 FERLEETHAHNBIRESHNERR
Fig. 4 Evolution of dynamic shear modulus of dried samples of

various LCs with shear strain
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Fig. 5 Evolution of damping ratio of saturated samples of various

LCs with shear strain
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Fig. 6 Evolution of damping ratio of dried samples of various LCs

with shear strain
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