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Fig.2 Structural diagram of shear wave controllable source vibrator
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Fig.3 Schematic diagram of force analysis
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Fig. 4 Baseplate on an elastic half-space
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Fig.5 Shear wave vibrator-ground coupling vibration model
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Study on the influence of vibrator-ground coupling parameters of shear wave

source on vibration characteristics under sweep excitation

LI Gang' TANG Yun' LIU Zhigang® HAO Lei* LIU Yang’
(1. School of Mechatronic Engineering, Southwest Petroleum University, Chengdu 610500, China)
(2. Equipment Service Center, BGP INC., China National Petroleum Corporation, Zhuozhou 072750, China)
(3. Chassis Research Institute, Sichuan Jian’an Industry Co., Ltd., Chengdu 610500, China)

Abstract: [Objective] Shear wave vibrators are susceptible to variations in coupling conditions during practical
exploration, resulting in significant disturbances that lead to degraded excitation performance and unstable signal quality.
Existing studies lack a systematic understanding of how coupling parameters influence the disturbance mechanisms and
excitation effects of the vibrator. To address this issue, a shear wave vibrator-ground coupling dynamic model incorporating
disturbance factors was developed, revealing the influence patterns of key coupling parameters on disturbances and output
characteristics. This provides a theoretical basis for the structural optimization and stable excitation of shear wave sources.
[Methods] Firstly, based on elastic half-space theory and considering the disturbance effects induced by hydraulic overturning
moments, a coupled vibration model of the shear wave source vibrator and the ground was established, and the validity of the
proposed model was verified through tests. Subsequently, the influence patterns of coupling parameters on vibrator
disturbances and system vibration output were analyzed on this basis. [Results] The results indicate that, regarding vibrator
disturbances, the plate area is the dominant parameter affecting disturbance sensitivity (accounting for 64% of total sensitivity),
with significant nonlinear interactions existing among parameters; soil density accounts for nearly 0% of total sensitivity and
can be regarded as a non-sensitive factor. In terms of vibration output, within the low-frequency range (5-20 Hz), an increase in
the mass of the heavy hammer leads to insufficient output, while an increase in plate area contributes to enhancing output
amplitude; a higher ground elasticity modulus can reduce energy dissipation. The findings provide a theoretical basis for
suppressing shear wave vibrator disturbances and hold certain research value for improving vibrator excitation performance.

Key words: Shear wave controllable source; Coupling parameter analysis; Vibration characteristics; Vibration output;
Disturbance analysis
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