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Research on deformation stability time and secondary lining laying time of
tunnel surrounding rock based on probability statistics method
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Abstract: Tunnel rock deformation settling time and facilities for the timing of the second lining
scientific certainty are the key to the tunnel design and construction technical problems. Based on
the vault settlement monitoring data, Grade V 29 monitoring section and Grade IV 23 monitoring
cross section deformation of surrounding rock deformation are of basically stable time with a high-
way tunnel analyzed. The results show that the 25 V level monitoring section of surrounding rock
and 21 level IV surrounding rock monitoring section of temporal curves meet exponential func-
tion. By probability statistics analysis, the cross section of surrounding rock deformation basical-
ly stable time is different, but the distribution of frequency accords with the normal distribution
Hence the tunnel V level and level IV surrounding rock stability time is basically 49 days and 40
days respectively, which is consistent with the engineering practice. In this paper, the research
achievements of supporting parameters for stability analysis of surrounding rock are obtained,
and the early timing optimization and secondary lining do provide a theoretical basis.
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regression curve fitting
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Tab. 1 Statistical results of regression analysis, stable time and stable rate of monitored sections for rock level V surrounding
S%  WRES  EFumeegrg  PORRECRITEC R ERGE SRR BRI SERRE
1 YK225+166 U=13.492exp(—2.974/1) 0.873 2 13. 492 12. 143 15. 200 28 0.118
2 YK225+4+186 U=22.937exp(—5.479/1) 0.924 1 22.937 20. 643 21. 300 52 0. 048
3 YK225+202 U=16.510exp(—2.318/1) 0.8317 16. 51 14. 859 15.210 22 0.102
4 YK225+220 U=10.695exp(—1.580/2) 0. 860 8 10. 695 9.626 10. 475 15 0.121
5 YK225+240 U=27.055exp(—4.952/1) 0. 867 7 27.055 24. 350 26. 050 47 0. 064
6 YK225+258 U=16.182exp(—3.582/1) 0.812 8 16. 182 14. 564 15. 980 34 0. 056
7 YK225+333 U=44.416exp(—4.320/1) 0.959 4 44. 416 39.974 42.450 41 0.123
8 YK225+351 U=49.737exp(—4.109/1) 0. 900 7 49.737 44.763 45.900 39 0. 146
9 YK225+366 U=33.490exp(—3.055/1) 0. 986 4 33.49 30. 141 32.375 29 0.142
10 YK225+441 U=25.567exp(—4.004/0) 0.918 0 25.567 23.010 23.730 38 0.077
11 YK225+461 U=9.916exp(—2.423/t) 0. 888 4 9.916 8.924 9.410 23 0. 057
12 YK225+585 U=14.944exp(—3.793/0) 0.981 8 14. 944 13. 450 13. 956 36 0. 048
13 YK225+605 U=13.529exp(—3.372/0) 0.990 5 13.529 12. 176 13. 385 32 0. 051
14  YK225+625 U=15.133exp(—2.739/1) 0.942 9 15.133 13. 620 14.500 26 0.074
15  YK225+640 U=7.661lexp(—3.477/t) 0.965 5 7.661 6. 895 7.625 33 0.028
16  YK225+660 U=5.077exp(—1.896/t) 0. 889 6 5. 077 4. 569 4. 808 18 0.042
17 YK225+676 U=2.478exp(—2.456/¢1) 0.424 6 2.478 2.230 3. 050 7 0. 250
18  YK225+686 U=38.676exp(—2.107/t) 0.922 1 8.676 7.808 8.925 20 0. 062
19 YK225+4+835 U=12.076exp(—2.634/1) 0. 900 0 12.076 10. 868 11. 150 25 0. 062
20 YK225+850 U=5.353exp(—4.516/1) 0.682 5 5. 353 4. 818 8. 200 21 0. 051
21 YK225+870 U=36.293exp(—4.636/1) 0. 980 2 36. 293 32.664 35. 825 44 0.092
22 YK226+132 U=50.451exp(—4.214/¢t) 0.936 8 50. 451 45. 406 48. 850 40 0. 143
23 YK226+147 U=62.08lexp(—5.057/1) 0.975 8 62. 081 55. 873 59. 675 48 0. 142
24  YK226+156 U=3.512exp(—2.318/1t) 0.342 3 3.512 3.161 5.720 11 0.091
25  YK226+166 U=12.153exp(—3.688/1) 0.813 1 12. 153 10. 938 11. 300 35 0. 041
26 YK226+181 U=34.399exp(—3.898/1) 0.963 3 34. 399 30. 959 33. 350 37 0.107
27 YK226+201 U=13.109exp(—4.741/1) 0.933 8 13. 109 11.798 12. 530 45 0. 032
28  YK226+217 U=11.268exp(—8.467/t) 0.792 9 11. 268 10. 141 7.690 38 0. 063
29 YK226+235 U=16.118exp(—5.795/1) 0.934 2 16. 118 14. 506 13. 260 55 0.032
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Tab. 2  Statistical results of regression analysis. stable time and stable rate of monitored sections for rock level IV surrounding

HERL PR EARE

Sl R R E I AR RRE

S EBES  HATHERRETRE R fiB/mm A/ mm (B mm o/d o/ (mm/d)
1 YK225+288 U=12.321lexp(—1.522/1) 0.929 0 12. 321 11. 089 12. 800 15 0. 088
2 YK225+313 U=4.912exp(—2.739/1) 0.854 6 4.912 4.421 5. 400 26 0.024
3 YK225+396 U=30.062exp(—4.741/¢t)  0.964 1 30. 062 27.056 28. 340 45 0.074
4 YK225+421 U=5.75%xp(—2.002/1) 0.899 5 5. 759 5. 183 6. 150 19 0. 044
5 YK225+489 U=5.567exp(—1.686/1) 0.918 0 5. 567 5.010 5. 730 16 0. 056
6 YK225+519 U=4.485exp(—1.871/1) 0.601 0 4. 485 4. 037 6. 000 18 0.032
7 YK225+545 U=09. 446exp(—3. 055/1) 0.845 8 9. 446 8. 501 11. 170 29 0. 040
8 YK225+575 U=7.145exp(—2.107/t) 0.932 1 7.145 6.431 8.250 20 0. 051
9 YK225+714 U=16.118exp(—4.109/0) 0.934 2 7.185 6.467 7.125 17 0. 066
10 YK225+739 U=5. 343exp(—1.580/0) 0.826 5 16. 118 14. 506 15. 260 39 0. 047
11 YK225+769 U=10.948exp(—3.477/t)  0.907 9 10. 948 9. 853 11. 810 33 0. 039
12 YK225+795 U=7.559%exp(—2.423/0) 0. 866 0 7.559 6. 803 8.925 23 0. 044
13 YK225+825 U=7.837exp(—2.634/0) 0.913 9 7.837 7.053 8. 375 25 0. 040
14 YK225+890 U=7.020exp(—2.845/1) 0.9218 7.020 6. 318 8. 250 27 0.033
15 YK225+918 U=15.133exp(—3.161/)  0.942 9 15.133 13.620 14. 500 30 0. 061
16 YK225+943 U=15.760exp(—2.950/0) 0.983 9 15.760 14. 184 15. 930 28 0. 070
17 YK225+963 U=15.917exp(—3. 688/t 0.855 2 15.917 14. 325 13.150 35 0. 053
18 YK225+989 U=37.976exp(—4.952/0) 0.936 9 37.976 34.178 38. 800 47 0. 089
19  YK226+014 U=13.529exp(—4.004/1) 0.990 5 13.529 12.176 15. 38 38 0. 041
20 YK226+044 U=11.65lexp(—1.896/¢t) 0.9829 11.651 10. 486 11.510 18 0. 097
21 YK226+069 U=17.477exp(—2.318/t) 0.927 0 17. 477 15.729 16. 530 22 0.108
22 YK226+097 U=11.268exp(—2.529/t) 0.8129 11. 268 10. 141 10. 690 24 0. 062
23 YK226+122 U=2.478exp(—2.456/1) 0.424 6 2.478 2.230 4. 185 10 0.188
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Fig. 6 Frequency distribution histogram of stabilization
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