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Field and laboratory measurements on shear modulus
of typical Shanghai clay at small strain
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Abstract: Small-strain shear modulus plays a crucial role in numerical analyses of underground geotechnical Engineering issues such
as excavations and tunnels. The research on small strain shear modulus of typical clay layers has rarely been reported, despite the fact
that many large-scale underground construction projects have been ongoing in Shanghai. In this study, the initial shear moduli of
typical clay layers at small strains in Shanghai have been investigated on spot by the field acoustic wave measurement and indoor
bending element test. The experimental results show that the initial shear modulus obtained from the bending element test is
consistent with that obtained from the in-situ wave velocity test if the soil disturbance is minimized and the soil stress state adopted in
the indoor experiment is equivalent to the in-situ soil. It is shown that the proposed empirical formulation with considering the stress
state and the void ratio of the soil can reasonably describe the variation of the initial shear modulus of the typical clay layer in
Shanghai, and the empirical parameters of each soil layer are given. The experimental results can provide reference for calculating
and analyzing the shear modulus of soft clay at small to medium strain.
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Fig.1 Strain range of surrounding soil in various
geotechnical engineering applications
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Table 1  Soil parameters in test site

P FIKES % su/ kPa

T2 JELE/ m / N FLBAL e " " " prym Y
® H+ 2.3 19.0~19.5 0.81~0.89 294 328 19.4
@ gt 2.0 18.0~18.7 0.92~0.95 324 35.1 21.7
@ VT RE T 4.7 18.1~19.0 0.86~1.08 34.1 33.0 20.0 36.5 123
@ WP E T 9.4 17.1~173 1.33~1.39 482 425 22.6 37.1 12.3
® #E Lz 6.0 182~18.4 1.00~1.05 36.0 39.0 215 52.6 17.4
it 5.6 19.6~20.1 0.69~0.75 24.1 32.1 19.0
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Fig.2 Schematic diagram of suspension shear wave
velocity testing system
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Fig.3 Variations of shear wave velocity with depth
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bending elements
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Table 2 Comparisons between v, and G, determined by
first arrival time method and peak-to-peak method

+ vs/ (m/s) Go/ MPa
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@ 211.9 192.0 1.10 82.6 67.8 1.21
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and bending element test in typical soil strata
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