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摘要摘要摘要摘要 文章结合CLYJ饱水石灰岩数据案例,开展以反演为主的数值计算分析研究.运用样品测试的整体密度和纵横波速度数据,采用合理

有效的反演方法,求取骨架和流体组分弹性参数的估计数据.在完成样品数据准备和模型方程选定后,进行组分弹性参数估计.方法包含样

品分组、回归分析、统计分析和结果对比评估.首先是样品分组,分组方式可分为整体和个体两种方式.然后用模型方程转化成的回归方

程,对每组样品进行回归分析得到回归结果.再后是统计分析,就是对所有组的回归结果进行统计分析,并得到每个弹性参数的估计数据.

最后,通过分析估计数据等统计性指标参数,以及测试数据和估计数据正演结果的相关系数,评价估计数据的可信度和可靠性.研究结果表

明,求取样品骨架和流体组分弹性参数估计数据的方法可行有效,结果可信可靠.所求估计数据从组分层面表述了CLYJ饱水石灰岩的弹性

性质,丰富了样品案例的数据内容.
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Abstract： In this paper, the numerical method dominated by inversion is used to analyze CLYJ saturated 

limestone samples. Elastic parameters of rock framework and pore fluid are estimated from the overall measured 

density and velocity data with different porosities based on the effective inversion method. The critical porosity 

model is used, and elastic parameters are calculated after grouping samples. The estimating process includes 

grouping, calculating, counting and evaluating. Firstly, three samples are chosen as a group and there are N 

different ways to group. The samples are grouped in both the integral way and individual way. Secondly, for each 

group the component elastic parameters are calculated based on the critical porosity model and N groups of 

results are obtained. Then, the results are analyzed to estimate the elastic parameters of samples. At last, the 

results are evaluated through comparisons of statistic parameters between the estimated values and measured 

ones, such as maximum, minimum, mean, and standard deviation. The results indicate that the method to 

estimate the elastic parameter of rock framework and pore fluid is effective and reliable. The component elastic 

parameters reflect the elastic properties of CLYJ limestone samples, and enrich the contents of the samples. 
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