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Abstract: The classification of surrounding rock grades of highway tunnels is an important basis for guiding
tunnel design, construction and underground rock mass stability evaluation and safety risk control. At
present, there are many empirical factors in the design and construction of tunnel surrounding rock grade
determination methods, and the stability of the surrounding rock at all grades is extremely complicated in the
actual tunnel engineering. Even for the surrounding rock of the same grade, the stability of the tunnel is not
the same. In order to realize the operability and the accuracy of surrounding rock classification in the
construction stage, by studying the images of tunnel face collected during excavation of highway tunnel, the
surrounding rock photographic classification system is established by MATLAB programming. According to
the concept of rock block index (RBI), 19 virtual measuring lines are arranged in turn to the tunnel contour
line, and the difference of the rock mass structure of the excavation face is evaluated synthetically by the RBI
values of 19 radial azimuths. Considering the distribution characteristics of structural planes and the rose

diagram of joint of the excavation face, the comprehensive quantitative index of rock mass structure ( Z-RBI)
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is obtained to comprehensive evaluate the excavation face, and the corresponding relationship between Z-RBI

and rock structure type is obtained. Comprehensively considering the main classification indicators such as

hardening degree of rock mass, Z-RBI, groundwater condition and initial geostress state, the BT classification

method and the evaluation criterion of tunnel surrounding rock is put forward by using AHP. The engineering

application shows that compared with the traditional BQ method, the surrounding rock grades obtained by the

BT classification method is more in line with the actual surrounding rock grade of excavation face, and the

continuity of the reliability indicators of each grade can quantitatively characterize the changes of geological

properties during tunnel construction, which helps the engineering geologists to dynamically evaluate the

gradual changing process of surrounding rock quality.

Key words: Tunnel engineering; image of tunnel face; rock fragmentation index ( RBI); virtual line;

Z-RBI; BT classification method
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Fig.2 Flowchart of photographic measurement of tunnel

surrounding rock classification system
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Tab.1 Correspondence between RBI and rock structure type
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Fig. 4 Analytic hierarchy model of main influencing

factors of classification of surrounding rock of tunnel face
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Tab.3 Weight distribution of indicators by BT method
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Tab.4 Indicator values for classification of surrounding

rock of tunnel face
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Tab.5 Evaluation criteria for BT method
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Tab. 6 RBI values of YK13 +030 azimuth
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Fig.7 RBI rose chart of rock mass structure
®7 EFHE YKI3+030 8 Z-RBI it &%

Tab.7 Z-RBI calculation table for tunnel face YK13 +030
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Tab.8 Comparison of Z-RBI values and rock integrity
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Tab.9 Comparison of results of BT classification method and

BQ classification method
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