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in wave propagation velocity between the dry and saturated conditions. For Vp, this increase was 
approximately 3.7 times greater than that observed in the other samples, while for Vs the variation was 
about twice as high. 

For the GT lithotype, samples GT-CP1 and GT-CP2, which showed similar physical indices, exhibited 
comparable Vp values in both saturation conditions, as well as similar Vs under saturated conditions. 
Furthermore, these samples presented the highest Vp values among all analyzed specimens, even 
though they did not have the lowest porosities or highest densities. Within this lithotype, GT-CP5 
stands out for presenting the largest percentage increase in Vp and Vs from the dry to saturated state. 
Although its porosity is close to that of GN-CP4 and even lower than that of GT-CP3, its behavior 
may be associated with its lower bulk density, since this property is directly related to elastic wave 
propagation velocity, as reported by Anselmetti and Eberli (1993), Uyanık et al. (2019) and 
Besharatinezhad et al. (2022). Thus, lower density tends to result in lower wave propagation 
velocities. 

It is worth noting that although porosity and bulk density are highly relevant factors influencing elastic 
wave velocity test results, this method also depends on several other parameters not evaluated in this 
study, such as mineralogy, pore type, morphology and connectivity, and anisotropy (Anselmetti and 
Eberli, 1993; Karakul and Ulusay, 2013; Yan and Han, 2016). Therefore, it is not possible to attribute 
the behavior of the samples in the test solely to the physical properties evaluated here. 

4 Conclusion 

This study evaluated the influence of saturation on the propagation velocity of elastic waves in fifteen 
samples of granitic rocks. Additionally, the physical indices of apparent porosity and dry bulk density 
were determined in order to correlate them with the obtained results. Overall, the results showed an 
increase in Vp and Vs with saturation for all lithotypes, with this effect being more pronounced for 
Vp. An inverse relationship between porosity and wave propagation velocity was also observed, as 
well as the influence of porosity on the increase in velocities from the dry to saturated state, whereas 
bulk density presented a direct relationship with velocities in specific analyses. 

With regard to the lithotypes, syenogranite exhibited a more homogeneous behavior in terms of 
physical indices, standing out due to its higher average porosity compared with the others. This 
characteristic was reflected in its lower mean Vp and Vs values, as well as in the highest percentage 
increases in velocity with saturation. Gneiss, in turn, showed greater internal variability, with samples 
exhibiting distinct behaviors as a result of differences in physical indices and macroscopic 
characteristics. The samples with higher porosity presented lower velocities in the dry state and greater 
increases with saturation, whereas the less porous samples exhibited the highest Vp and Vs values, 
along with less expressive variations between dry and saturated conditions. The granitoid samples 
showed greater dispersion in physical indices, indicating less uniform behavior. Although some 
samples presented high velocities without being associated with the lowest porosities or highest bulk 
densities, another sample characterized by lower ρd exhibited the lowest velocities and the greatest 
increase with saturation, suggesting that other intrinsic material factors also influence its response. 

Therefore, the results demonstrate that porosity and bulk density influence the propagation velocities 
of elastic waves, particularly in the material’s response to variations in the degree of saturation. 
However, the analysis also indicates that the behavior cannot be explained solely by these physical 
indices, since other factors such as mineralogy, pore connectivity and morphology, anisotropy, and 
internal structure are also influential. Thus, the importance of future studies that investigate additional 
parameters for a more complete interpretation and integration of results is highlighted. 
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