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Fig. 1 Modulated functions of porosity-wave

velocity formulas
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Theoretical relations of longitudinal wave velocity and physical-mechanical
properties for seafloor sediments and comparison

Long Jianjun'*,Li Ganxian® , Zou Dapeng'

(1. School of Electromechanical Engineering ,Guangdong University of Technology »Guangzhou 510060, China; 2. Sanya Institute
of Deep sea Science and Engineering ,Chinese Academy of Sciences ,Sanya 572000,China; 3. Key Laboratory of Marginal Sea Ge-
ology ,South China Sea Institute of Oceanology ,Chinese Academy of Sciences ,Guangzhou 510301 ,China)

Abstract: To describe a longitudinal wave velocity of seafloor sediments,a ratio of the density variation (RDV) and
a ratio of the effective elastic modulus variation (REEMV) are introduced,and then we conclude that the ratio of
density variation is a composite parameter consisting of porosity,seawater density and density of solid phase of sea-
floor sediment. The longitudinal wave velocity can be expressed as a Taylor polynomial function of both the RDV
and the REEMV. On basis of univariate analysis, the longitudinal wave velocity can be also written as a product of
a reference wave velocity and a modulation function,and the theoretical results show that the reference wave veloci-
ty is determined by the physical properties of seafloor sediments,and a theoretical model of the composite parame-
ter-longitudinal wave velocity is attained. By means of the model, the analysis of the some main presented empirical
formulas of longitudinal wave velocity as a function of porosity shows that the reference wave velocity of these for-
mulas are different each other but the modulation functions derived from these formulas are mutually equivalent. It
shows that the proposed relationship between longitudinal wave velocity and physical-mechanical properties of sea-
floor sediments has turned out to be valid.
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