%38 55 6 1 R | 2 Vol.38 No.6
20174 6 H Rock and Soil Mechanics Jun. 2017

DOI: 10. 16285/j.rsm.2017.06.036

—FhE B R) BT B A& 5K IR I8 E

BRAMR, £ 3%, XRF

(PHLH TR A5 TR, BRVG 742 710048)

W E: 52 OO SH LS, S BT CEAT I A P SE R SE PR R AR, BNy AT LB Rz n A Y 8 AR AT LA
BEERINAE Z T . AR, B I8 BB AT BY N - AR S) L IR E . WA B DI TR AT RS2
PR R, 7E U AT AT B S B SO RN R RN, ) - AR S (R Bl b, 32 T — i By (R LA B0 2 BY A
WSROI . A2 T ZAES R D E 450, I R4 BIMARSGR A3 RS FHAARESRTEL T 3 BioA
[Fi) B IAEALAANT A YN AR /A W RENA, B0 UE TR AL SR B A VA A b B A AR S A BE NI AT o AR 2 R TR T
— RIUAFRRIG S AT R IR BTG . MRRSE AR, %A 2 ShRE M HE DS 5 a] LR R B S Rk P I3 e 2%,
N, H VAR BYRNAR BYRY )RR R TR G 2R IS AR I AR 7 T JUIR 28 1 1 5 B ek A AR A A

X OB SREIG Sk IRIRRERE; E

hEKS: TU 415 SCERIHGIEG: A XERS: 1000—7598 (2017) 06— 1841—08

Development and test verification of a new cyclic simple shear apparatus

SHAO Sheng-jun, WANG Qiang, WU Fei-jie
(Institute of Geotechnical Engineering, Xi’an University of Technology, Xi’an, Shaanxi 710048, China)

Abstract: Compared with cyclic triaxial and torsion shear apparatuses, the cyclic simple shear apparatus has obvious advantages, e.g.,
simulating in-situ conditions under earthquakes, and directly applying shear stress and measuring shear strain. However, applications
of current cyclic simple shear apparatuses are still limited due to technical problems, such as non-uniform shear stress or strain,
boundary condition un-determined, potential shear plane, and size effect of specimen. In this study, a new cyclic simple shear
apparatus with hinged structures for a cubical specimen was developed to resolve these problems. The design concept and loading
principle were proposed by considering the loading mechanics and stress-strain condition of current simple shear apparatuses. Several
main components of the apparatus were presented in detail, including pressure cell, loading system, measurement system and
automatic control system. The shear strain distribution of soil specimen subjected to loading from three different loading devices was
analyzed by the three-dimensional finite differential program, which proved that the shear strain distribution of soil specimen
subjected to loading from the new simple shear apparatus were more uniform than the other two. Finally, a series of cyclic simple
shear tests on intact loess specimens were conducted with this developed apparatus under different vertical pressures, water contents
and shear strain amplitudes. The results show that the apparatus is reliable and accurate in loading control. The dynamic load input
can be reproduced with the acquired data. The formation process of seismic subsidence of loess and the corresponding influencing
law are revealed by the relationships between vertical strain, shear stress, shear strain and the number of loading cycles.
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Fig.1 Stress condition of a soil element within two
simple shear apparatuses
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Fig.2 A general view of the simple shear apparatus
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Fig.3 The structure of pressure chamber
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Fig.4 Installation diagram of displacement and load transducers
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simple shear apparatuses
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