$36E 1 TR F S IR Vol. 36, No. 1
2025 ﬁi 3 A Journal of Geological Hazards and Environment Preservation March 2025
DOI: 10. 3969/j. issn. 1006 —4362. 2025. 01. 013 XEHS: 1006—4362(2025)01—0081—07

fif G = 1 57 (SR B 1 K R

TR R X A A
1 BT REE L EIR TR BB 650093;
2. ARG ETS oy T L Lkl B O AR IR 5 A SR B R AR E L B 650216;
3. A e D L b b 5T O TR VB S AE SR E S e s R 6502165
4 ZE R BT A R AR R 650031

FIE: ORI XIS - PRI AR R e KT A T S T4 - R 0
FEARR AT, R 2R TR B L BG4 - 0 B 008 2t — 3 3
0 VR o S A R 000 5 400 5030 T P80 28 5 L 2 LA £
55 M. AT BRI DA OB R AN 0. 86, RSB I Btk B T
SR, UKL D (BT S6BR Tk SRR A7 01 DIA% AN A 50, 11°, By
¢ K551 KPa I LA N =5 5100, 58 o, BRE HHLIY LGB BFICHE 75 -+ (050048 BB T 7
)7

SEERE: ORE b BRI LTI B

RESES: TUS2;TULR2  XERMFIRE: A

Development and Application of a Torsional Shear Apparatus for Gravelly Soils

WANG Yanjun'?®, CHEN An"??, LIU Kewen', LIU Ke!'**
1. School of Land Resources Engineering, Kunming University of Science and Technology,
Kunming 650093, China;
2. Key Laboratory of Plateau Mountain Landslide Early Warning and Ecological Restoration,
Ministry of Natural Resources, Kunming 650216, China;

3. Yunnan Provincial Key Laboratory of Plateau Mountain Landslide Early Warning and Ecological

Restoration, Kunming 650216, China;

4. Yunnan Construction and Investment Group First Geotechnical Survey and Design Co. , Ltd. ,

Kunming 650031, China

Abstract:  The shear strength of soils is critical for evaluating their bearing capacity,
stability, and deformation characteristics, making the accurate determination of shear
strength parameters essential. Gravelly soils are widely used in construction, yet existing
testing devices face limitations in characterizing their shear behavior. This study developed a
novel torsional shear apparatus specifically for gravelly soils, comprising five components: a

support frame, cylindrical shear box, loading device (cross-vane head), vertical loading
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system, and torque measurement system (torque sensor). Calibration tests confirmed the

instrument’s calibration coefficient as 0. 86, establishing a foundation for its optimization

and broader application. The apparatus was first applied to shear tests on gravelly soils in

practical engineering, yielding key parameters: an internal friction angle (¢) of 30. 11°,

cohesion (¢) of 5. 51 kPa, and a Coulomb’s law formulation z=5. 51+0. 58 ¢ z=5. 51+

0.586. This innovation provides a new methodological framework for studying the shear

strength of gravelly soils.
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