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Layer Filter_size Filters Strides Output size
Conv 1 (3.3 16 11) (None, 400,400, 16)
Max_pool 1 2,2 - 2,2 (None, 200, 200, 16)
Conv 2 (3.3 3 11 (None, 200,200, 32)
Max_pool_2 2.2 - 2,2) (None, 100, 100, 32)
Conv_3 (3,3 64 () (None, 100, 100, 64)
Conv_4 (3.3 64 11) (None, 100, 100, 64)
Max_pool 4 2,2 - 2,2 (None, 50, 50, 64)
Conv 5 (3,3 128 () (None, 50,50, 128)
Conv_6 (3.3 128 11) (None, 50,50, 128)
Max_pool 6 2,2 - 2,2 (None, 25, 25, 128)
FC 7 - - (None, 128)
FC 8 (None, 32)
FC 9 (None, 4)
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EVALUATION OF ROCK FRACTURES WITH TUNNEL FACE
USING CONVOLUTIONAL NEURAL NETWORK

Taiki ENAMI, Yeboon YUN, Akinobu NISHIO and Harushige KUSUMI

In mountain tunnels for NATM, the rock mass rating with tunnel face is one of the most important tasks
to determine the support design pattern and it is currently depended on the visual observation of experienced
experts. However, the number of experts is decreasing in recent years and it is feared that it will affect
tunnel construction in the future. To solve this problem, we tried to evaluate quantitatively rock fractures
on tunnel face using CNN, a deep learning, with the evaluation of the 9 categories and 4 lebels of tunnel
face observation style for rock fractures. In addition, we applied Grad-CAM, a visualization technique for
CNN, to investigate whether CNN can actually evaluate rock fractures as a basis for decision making.
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