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A consideration on quantification for tunnel lining cracks using Fractal analysis
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The theory of Fractals can quantify natural patterns that are statistically self-similar. And it is used for
quantification of complex shapes. For those cracks, the result which can be called "Fractal" has come out.
This study carried out quantification for cracks in the surface of cold region lining concrete of mountain
tunnels in Hokkaido using Fractal analysis and presents basic data for quantitative evaluation of fractal
characteristics, tunnel lining crack condition and degree of damage.
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Fig.2 Fractal analysis of tunnel cracks (1)
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Table.1 Fractal analysis for 8 tunnel cracks in Sapporo ares

The crack density
No. Roughness Dense
Tunnel
a b a b
11125 | 0.6684 12425 | 0.6670
@ [1.1252 | 08009 | S-tunnel | 1.2393 | 0.6664
1.0847 | 0.7024 12207 | 0.8235
09808 | 0.4813 1.0461 | 0.8551
@ [1.0462 | 0.7458 | T-tunnel | 1.1106 | 0.8156
1.0009 | 04561 ; ;
12117 | 03958
ol - ) el | 11674 | 05837
1.1534 | 06132
1.1183 | 0.591
1.0896 | 0.5596 1.1730 | 0.7449
@ |15 Josoeo | o [11928 07921
1.0656 | 0.7227 12334 | 0.7540
; ; 1.1477 | 0.7908
® | 1.0557 | 0.1246 | S-tunncl | 1.0414 | 0.4824
© | - ; U-tunnel | 1.1979 | 0.6614
1.0567 | 0.7291
D oe67 07300 | Ctunnel
1.0373 | 02629 12235 | 0.8255
10718 | 03806 | UMl 547 T 0.8023

1.0647 | 0.5693 | Average 1.1679 | 0.6982
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Fig. 3 Fractal analysis for tunnel cracks with old tunnel
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