%45 K% T T RRFFR Vol. 45 No. 7
2022 % 7 A Journal of Chongqing University Jul. 2022

doi:10.11835/j.issn.1000-582X.2022.07.004

I3 320 5L YU 2 5| 1Y % 38 28 JE 1 5 B

| &% . R, B B4R, Ma}am I B4R, 5 fm—
(RERF a BB IRIREME EAXFTHRTEEL T ;b FATRFR, X E 300072)

FE . M AWRT T =R LA R 6 ik £k AR I3 ARUL 1538 09 H o A TR F R T2
M F A, LPoWHTETREGEHFATZREEZBPNN) AN G A FI7 RO BETH, §
L AT ke B T, R A A TRAKMA (Plaxis 3D) AR /78] £ T T B0 2K H
Vo, R TR HIE B A BPNN A 69 #bk , F4) A b BPNN & 2 E 5 &M AE (&
5 P EMAKFIES BEAANER APPSO RRES N BEETHGT ., ke, ¥
BPNN FAM 25 25 17 A TAZZ 4] 25 R 3k 47 5F b 547, 7T A & B 7 3 LA AR 4F o9 — Btk 3L 9
BPNN A A 4k 4% £ 7% TR0 K30 A2 5| AR e 138 B, A S FR AR —FF @ AR 69 T 77 3,

4R BPNN AR L ow FF 35 il ; TR K4

RESEKS . TUT53 XEkPRERD A X EHS:1000-582X(2022)07-037-08

Prediction of the tunnel displacement induced by adjacent excavations

LIU Xinju, ZHENG Gang, ZHOU Haizuo , HE Xiaopei s WANG Enyu, GUQO Zhiyi
(a. Key Laboratory of Coast Civil Structure Safety; b. School of Civil Engineering, Tianjin University,
Tianjin 300072, P. R. China)

Abstract; With the rapid development and utilization of urban underground space, the phenomenon of
excavation adjacent to tunnels is becoming more and more common. Therefore, the influence of excavation
on adjacent tunnels has become a serious problem that cannot be ignored in engineering. This study
proposed a back propagation neural network (BPNN) to predict the tunnel deformation caused by adjacent
excavation. Firstly, the finite element software Plaxis (3D) based on a small-strain stiffness constitutive
model was used to generate a complete database of tunnel deformation. The accuracy of the BPNN model
was trained and tested by this database. Furthermore, the relative importance of each input variable (i.e.,
the relative horizontal distance of the tunnel as opposed to a supporting structure, the tunnel buried depth,
the maximal displacement of retaining structure) was estimated by this BPNN model. Finally, the
prediction of BPNN model showed great agreement with the measured deformations of 17 case histories. The
analysis results show that the BPNN model can accurately predict the tunnel deformation caused by adjacent
excavation, and can provide a more convenient prediction method for practical engineering.
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Table 1 Parameters of hypothetical cases

‘ A SO
1 2 3 4 5 6 7 8
L./m 6 9 12 15 21 27 33 39
H,/m 9 12 15 18 21 27 36 45
O Rmax / MM 15 30 45 60 — — — —
H./m 12 15 18 — — — — —

E:M H.=12 m B 15m B, O rma XA 15mm ;24 H.=18m B, O rmax ¥ 30 mm,45 mm il 60 mm,
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Fig. 1 Numerical model
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