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Table 1 Parameters of the theory of acoustic propagation
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Table 2 Basic configuration of experimental soil
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Fig. 3 Direct shear test of soil samples with different density
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Fig. 5 Relationship between density, strength parameters and P-wave velocity
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Table 4 Relationship between strength and physical parameters
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Study on the relationship model between P-wave velocity and strength para-

meters of marine sediments

Zhang Dongyufu', YangJin', Wang Huanhuan', LiXiao', Xu Fei'

(1. Safety and Ocean Engineering College, China University of Petroleum (Beijing), Beijing 102200, China)

Abstract: Marine sediments are characterized by soft texture and low strength, and their strength parameters are

closely related to offshore platform pile placement and jacket installation, and are closely related to offshore opera-

tion safety. Conventional methods for obtaining strength parameters, such as drilling and cone penetration test,

have high cost, few sampling points, and great disturbance to the soil. Therefore, it is of great significance to pre-

dict the strength parameters of marine sediments with easily accessible acoustic data. Based on the acoustic
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propagation theories such as Wood equation, Biot-Stoll model and Dvorkin equivalent medium model, the theoretic-
al P-wave velocity under different physical parameter (density, porosity) gradients was calculated. Combined with
the indoor simulated stratum acoustic experiment, the variation characteristics of the calculated and measured
sound velocity were compared, and the relationship model between sound velocity and physical parameter was es-
tablished. The relationship between soil physical parameter and shear strength, cohesive force and other parameters
was revealed based on laboratory geotechnical test, and the relationship model between soil physical parameter and
strength parameters was established. A prediction model for strength parameters of marine sediments based on
acoustic characteristics was established by using physical parameters as bridge. This model not only avoids the
problem of water loss disturbance of in-situ sampled soil, but also makes up for the limitation of empirical formula.
It has universality and accuracy, and can effectively improve the precision of strength parameters of soil in un-
sampled areas, improve economic benefits, and play a theoretical guiding role in shallow exploration and develop-

ment.

Key words: marine sediments; acoustic propagation theory; strength parameters; physical parameters; indoor simulated ex-

periment
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