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Abstract: As a powerful and complicated defensive system in the organism, immune system is provided with
advantages of the self-adaptability and it can be used to resolve different disturbances and uncertain questions.
Based on the Pearl curve, the adaptive immune algorithm that is proposed for the tunnel engineering prediction is
put forward. The Pearl curve could describe the convergence of the tunnel surrounding rockmass accurately, and
can predict the nonlinear deformation tendency by the immune system. Taking each factor that will influence the
stability of the tunnel surrounding rockmass as antigen to settle it effectively, through the increase of across and
mutation probability, the adaptive of immune system could be realized. The distributing rule and dynamic stability
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could guarantee the system stability and the whole optimization. From this point, it can enable the whole system to
be a self-adaptive robustness system that can perfect itself with changing conditions. This method has been applied
to the engineering of Yunling tunnel; the prediction of the uncertain system predication in the complex geological
conditions could be realized. Some problems in the traditional methods have been solved with this method in
intelligent calculation for tunnels. The research results show that the adaptive immune algorithm of the Pearl curve
has superiority and effectiveness for intellectuality prediction of tunnel engineering.

Key words: tunneling engineering; adaptive immune algorithm; Pearl curve; surrounding rock mass
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Table 1 Values of the measured and those from model samples

I ] FONIEER Skl A SR
MEAH m /mm /m /mm
20050930 10.603 52 0.00 10.607 43 —3.91
20051002 10.593 84 9.68 10.593 55 0.29
20051004 10.585 28 18.24 10.581 61 3.67
20051006 10.570 41 33.04 10.571 33 0.92
20051008 10.562 94 40.58 10.562 52 0.42
20051010 10.555 36 48.16 10.554 86 —0.50
20051012 10.547 12 56.40 10.548 28 —1.16
20051014 10.542 88 60.46 10.537 52 0.35
20051016 10.538 33 65.19 10.537 52 0.81
H2 SR R L

Table 2 Comparison of measured values and model
predication values

N e st .

\ . = BHUR . i
wi omns o ag EEE ee g P
pERR m SUE T BRSO
/mm /mm /mm

/mm

20051018 1053427 6921 1053335 092 033 1053368 059
20051020 1053064 72.84 1052967 097 048 1053015 052
20051022 1052676 7672 1052642 034 013 1053655 021
20051024 1052332 79.79 1052371 —0.39 —026 1053655 0.17
20051026 10.520 25 82.86 1052139 —1.14 —121 1052315 0.07

20051028 10.517 39 85.72
20051030 10.51511 88.00
20051101 10.513 63 89.48

20051103 10.51316 89.95

10.51923 —1.84
10.517 53 —2.42
1051594 —2.31
10.514 67 —1.51

—1.52 10.520 18 —0.32
—1.87 10.517 71 —0.55
—2.37 10.515 66 —0.06
—1.87 10.51357 0.27
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