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Fig.1 Schematic diagram of the working principle of
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borehole television technology for acquiring borehole wall

characteristics
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Fig.2 Edge detection and characteristic parameter analysis of structural planes
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Table 1 Correspondence between R, and rock hardness
classification and betweeb K, and rock mass integrity

£ R/MPa A7 WA K, i e
1 >60 20 >0.75 T
2 60~30 BT 0.75~0.55 BB
3 30~15 BECE 0.55~0.35 B
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5 <5 [ e <0.15 e W

R2 EBELERESR

Table 2 Basic quality classification of rock mass
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Fig. 3 Borehole wall images and core photos from the

15~20 m section of a borehole
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Fig.4 Occurrence characteristics diagram of structural planes
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Identification of Rock Mass Structural Planes and Analysis of Rock Mass
Quality Characteristics Based on Borehole—wall Images

LI Wei, ZHANG Zhanrong, LI Shiliang
China Railway Styuan Survey and Design Group Co., Ltd., Wuhan 430063, Hubei, China

Abstract: In the field of geotechnical engineering,the characteristic parameters of rock mass structural planes
are pivotal for the classification and quality assessment of engineering rock masses,with direct implications for
project safety and stability. Traditional methods,such as field measurements and core sampling from drillings,are
commonly utilized to determine the structural plane parameters necessary for evaluating rock mass quality.
However, these conventional techniques are constrained by limitations, including substantial errors and
vulnerability to external interferences, rendering them inadequate for the demands of detailed geological
investigations.In contrast, borehole televiewer technology offers significant advantages in capturing the in-situ
structural characteristics of borehole walls in underground rock masses.This technology is characterized by high
precision and minimal error rates, thereby providing innovative solutions for the accurate identification of
structural planes, parameter acquisition, and comprehensive evaluation of rock mass quality. This study deve-
loped algorithms to accurately and efficiently determine key structural plane parameters—such as orientation
characteristics,depth positions,and aperture—by analyzing spatial geometric features and planar characteristics

derived from borehole wall image data obtained via borehole televiewer technology. The research critiques the
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limitations of the Rock Quality Designation (RQD) in engineering applications and integrates structural plane
feature data from borehole wall images to propose the concept and calculation method of the Wall Rock Quality
Designation (WRQD) . This approach aims to reduce human interference and mechanical disturbances in rock
mass quality evaluation. Through engineering case studies, the distribution characteristics of structural plane
occurrences in underground rock masses, as revealed by boreholes, were analyzed. Additionally, the variation
features of RQD and WRQD across boreholes were investigated. The results indicate that WRQD values
generally exceed RQD values,although localized instances were observed where WRQOD values were lower than
RQOD.The interrelationship between the ROD value and the WRQD value is intricately associated with factors
such as the types of structural planes, properties of filling materials, degree of cementation, lithology, and
mechanical disturbances encountered during drilling. Utilizing empirical engineering data, an initial correlation
between the ROD and WRQD values for limestone,sandy mudstone,sandstone,and granite was established,with
correlation coefficients (R?) exceeding 0.83, indicating a strong fit of the data. This finding substantiates the
reliability of WRQOD as a basis for evaluating rock mass quality. The study has enhanced precise identification
methods for rock mass structural planes and developed analytical approaches for quality characterization
through borehole wall imaging. These advancements offer innovative methodologies for the detection and
evaluation of underground rock masses, thereby contributing to the progress of research and practical
applications in detailed engineering geological investigations.

Key words: geotechnical engineering; borehole televiewer; borehole wall image; structural planes; attitude;

rock mass quality
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