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Experimental study on dynamic shear modulus and damping ratio of
undisturbed loess in Haidong area

WEN Shao-jie, ZHANG Wu-yu, ZENG Cui-qing
(School of Civil Engineering, Qinghai University, Xining 810016, China)

Abstract: The dynamic characteristics of the undisturbed loess in Haidong area of Qinghai Province are studied by using the
British GDS bidirectional dynamic triaxial test system. The test results show that: when the dynamic strain&,; is smaller than
1%, the dynamic shear modulus decreases sharply with the increase of the dynamic strain, while it decreases slowly with the
increase of the dynamic strain and tends to be stable at the later stage when the dynamic straing, is larger than 1%. The
dynamic shear modulus increases with the increase of the consolidation confining pressure, consolidation stress ratio and
loading frequency, in addition, the increasing amplitude decreases with the increase of the strain. When the dynamic strain &,
is smaller than 0.5%, the damping ratio increases rapidly with the increase of the dynamic strain. When the dynamic strain &,
is larger than 0.5%, the damping ratio increases slowly with the increase of the dynamic strain. When the dynamic strain is
small, the consolidation confining pressure, consolidation stress ratio and loading frequency have no clear influence on the

damping ratio. With the increase of the dynamic strain, the damping ratio decreases with the increase of the confining pressure

and loading frequency, however, it increases with the increase of the consolidation stress ratio.
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Table 1 Relationship between dynamic stress and amplitude
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Table 2 Physical properties of undisturbed loess soil samples
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Fig. 1 Typical curve of dynamic shear modulus changing with

dynamic strain
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Fig. 2 Influences of confining pressure on dynamic shear modulus
2.3 BESNAEXFIRELEHEIRENF N

FESERRIE DL, BN S ) 28 iaka b AE £
PR —fichb T ARSI B 4R, Bait— o 1.4~
301, Gl 3 TR, BT IR R I 45 LR
TR, S8R {EL B 50 S22 1A S I o i 453



$ T 2

SULA, A AR IR TR 2 BT )RR 5 B JE L s i T 139

FEHBEE o 3TN, WIGRBY R AR, FEHE NS5 3
I T AR 32 I Zh BTN A e s8I B R Eh
ISR . TR EIZIONE, AN BRI
BN R, BUREZWE SRR, RORLIA] R AR LA FH 7098
55, HORMEAE 2 I 59N S

-=K.=1.0
.0 —K,=1.5
£ 38¢ —K.=2.0

BRI e9/%
& 3 Bl&EN eI shBgIiRE RN Rehik

Fig. 3 Influences of consolidation stress ratio on dynamic shear

modulus
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Fig. 4 Influences of loading frequency on dynamic shear modulus
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Fig. 5 Influences of confining pressure on damping ratio
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Fig. 6 Influences of consolidation stress ratio on damping ratio
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Fig. 7 Influences of loading frequency on damping ratio
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