55 49 5 2 g K A e Al (A R ORE SR ) Vol. 49 No.2
2021 4£3 H Journal of Hohai University ( Natural Sciences) Mar. 2021

DOI:10. 3876/j. issn. 1 000 - 1980. 2021. 02. 009

EEXEEZ A5 kB R T REMAE

& EE #.0 T,ERE EEEH X

(REFFKF TR E S Z & FERE N EE, KE 300072)

WE. AT 0% RS AT 56 THMMB A BIFH B KF R 25| KR L5 %
WL Fom , F A L7 oY F REFERERE Y a6 KERE Ly £HiL 5%k, &
FiEELEJE R R E YAt B R ALy RRAER; RA Levy AT A & 5 b4 T A
(LFACPSO) AL S ik sk R ARRACAL AL VA 3K 4F Pareto 7 R4, 551N Levy K AT R R ST
Fy3R ARG Ak A, B B R R R Sk R ks T St A E R IAE R T IR E R G R A AR
BB RT3 (IFEWPA) 7 ik X B R FM R B A S TAFLEFTZE PR A B RL S
%, TARSH B AL AR E BRI w ek Ty £45 At E Rt XS B SA6F B RERE &
Hom ety ROt E E N TAR R R GERR T 5 R KR B ¥ om 68 7] KR 46 Ty AR 7 ik 69 R AL
M5 g iE p R AT B (ACPSO) ik BT BAAL (PSO) ik o i 4 38 Kok 09 3F L BeHE 5 i 4%
(NSGA-T1 ) A kA8 [ LFACPSO H 3% P #3849 Pareto AL T R H T FHM R KR AR ELZR D, KA T
LFACPSO ik eyt Ak b S bk

KR 5 RER 36 L7 FH 56 TR B F; Levy ©AT B 1& B bbb 1 AR F 0k B0 BB AR
T3 ik Pareto 7 £ &

RE S ES . TV512 EKARERD A XEHS 1000 - 1980(2021)02 -0155 - 07

Construction scheme optimization of diversion tunnel considering influence of risk factors

YU Jia, JIAO Zheng, SU Zhe, REN Bingyu, WANG Guohao, XIAO Yao
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: To comprehensively consider the influence of activity time randomness, machinery failure, collapse, water inflow and other
risks on the construction scheme optimization of a diversion tunnel, and realize a reasonable selection of the construction scheme, the
construction scheme optimization method of diversion tunnel is proposed considering the influence of risk factors. To begin with, the
optimization model of construction scheme considering risk factors is established. In addition, an Levy flight adaptive chaos particle
swarm optimization ( LFACPSO) algorithm is proposed to solve the model for obtaining the Pareto scheme set. In this algorithm, the
Levy flight is adopted to improve particles’ ability of jumping out of the local optimum, then the chaos algorithm is used to initialize
particles, and the inertia weight coefficient is adjusted adaptively. Finally, the IFEWPA method is used to select the final scheme
considering the experts’ hesitation degree from alternative scheme set. The application shows that, compared with construction scheme
simulation schedule neglecting risk factors and planned schedule, the simulation schedule considering risk factors is closer to the actual
schedule, which proves the effectiveness of the construction scheme optimization method considering risk factors. Furthermore,
LFACPSO algorithm is compared with ACPSO, PSO and NSGA- Il algorithms, and the results prove the superiority and robustness of
LFACPSO algorithm, with the maximum mean value and the minimum standard deviation.
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