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Risk Assessment for Shield Tunneling Beneath Buildings Based on
Interval Improved TOPSIS Method and FAHP Method
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Abstract: In order to evaluate the impact of shield tunnel construction on adjacent buildings, a method
based on the fuzzy analytic hierarchy process (FAHP) and the interval number improvement technique for
order preference by similarity to ideal solution (TOPSIS) is proposed. A risk assessment system based on
soil properties, building factors, tunnel factors, shield tunneling parameters, and other factors is
established after investigation. The FAHP is used to determine the weight of factors based on expert
scoring. Based on the traditional TOPSIS method, 6 typical samples are selected according to the factor
grading standard to determine the non-uniform risk rating criteria. For the first time, the interval
improved TOPSIS method is applied to the risk assessment of shield tunneling beneath buildings. The
engineering situation can be better represented by the interval number. Compared with traditional risk
assessment methods, this method is more accurate, less affected by subjective factors, and more objective.

The proposed method has been used to evaluate the risk of a certain masonry building, and the result is
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consistent with the actual situation, which proves its effectiveness of. Thus, the proposed method can

provide reference for risk assessment of similar projects.

Key words: shield tunnel; fuzzy analytic hierarchy process (FAHP); technique for order preference by

similarity to ideal solution (TOPSIS); risk assessment
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R A XoF 22 30T B R/ 4 T XL 45 . o 1 ¢
RN A AT BERBUE T HEAT B 75 2 R AL
4 ] DUER X B4 R HCSEE  W  F Be o0 E SR B
Bi7 4P 48 il 5 3 90 3 s — M T R B0 L Y B A i
I i SCEE W 5 4 23R8 BEAE I . 06 400 R BB A
5 AT S I I ST AR OC T 558 ML 5 58T 40 A
AT RE BB 45 5 PR s AE B L 0 28R BB B A
it s 2 AT SIS A SR AR B b - RE R AT SR 0 A, AR
i L 37155 D0 AN e 08 WA ARt T34
3.3 FAMi# TOPSIS % K& i H

MR 5L PR DL & & AT 40 i 8 F 207 X
Fr DR 25 UM, T 5 Pl

1 20 (19) ~ (20) ¥4 38 5 — Ak PF- 5 14 -

R = [(0.3667, 0.3889) (0.2000, 0.4000)
(0.0833, 0.1833) (0.0300, 0.0400) (0.4000,
0.5000) (0.2500, 0.4500) (0.5500, 0.6500)
(0.4500, 0.5500) (0.2000, 0.4000) (0.8500,
0.9500) (0.5500, 0.6500) (0.7000, 0.7000)
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(0.400 0, 0.4125) (0.0000, 0.0000) (0.2000,
0.4000) (0.6000, 0.7714) (0.6000, 0.8000)
(0.7200, 0.7600) (0,422 2, 0.644 4)]

FRE (21 ~ (22) B 5 KBS Fe /N RO %8 -
AT={1 1 11 1 1 1 1 1 1 1 0 1
1 0 0 0 0 0]
A" =[0 000 0 000 0 0 0 1 0
01 1 1 1 1]

i3 2 (23) ~ 240 M Bt 5 KU /D
(RO T MW .

d = 0.6614
d = 0.447 8

F1 2 (25) T34t A X 3200
E"=0.4037

i i Bt TOPSIS 3% 3 5515 2 A0 X 12 31 &
0.403 7. M4 4 % K FE %N 3 9. A Y
DRV Ak T — AR 2. 25 2 it T 0 AR A T 4
I R 0  PEAl R AL T R i 475 2= rp 2
P70 5 R VA 2 AR A S E TR 5
AR

®5 EHFHRNEEZREBE
Tab.5 Value of risk factors of a teaching building

IR PR 3 4 WMl

AR PR £ / () [16.5, 17.5]

%R 71 /kPa [5.10]

JE 45 5 B/ MPa [5.11]

T K GE /m [1.5, 2]

R R S [40. 50]

BORERE L AT 4y [25, 45]

RO M % KT 4 [55. 65]

HHYHE B L AP sy [45, 55]

LRSS R IE S KTy [20. 40]

R L RIF 4 [85. 95]

SER IR L FATF 53 [55. 65]

SRS B i 1 #% /m [6.6]
B% 3 M/ m [16, 16.5]

Wk 32 5 98 55 4 7K SF- B 15/ m [o. 0]

JE #9830 2 8 J ik 7 )%/ (mm « min~ ) [45. 60]

1/ (MND [8, 14]

4/ (MN « m) [1, 2]

TEH A /m? (6, 7]
+ 6 E J1 X107 /Pa [1.6, 2.6]

4 Hig

(1) i 2 2% A1 5 SCHR ML TE B o il e L

i JE P RS R E @ R N R T
A B PR S R R L DR 3R RS R i 2
B0 IR VAR A R R AU DR 3 AN T i A AH BV
SRR KGR 5 R 5 A SFE R

(2) &% TOPSIS 5 T KU K 24> 2 b
HE 0 T AR R B E R AR S5 4 KU 4 G bR
T S AR A% B0 55 50 U 40 Db o T8 LB 2

(3) B U X ) Bk g TOPSIS vk 37 H T 5 #
PR T T 2 A S A A R SR X D) B AR S B
T AT B 0 G Hb S e s bR TR I

(4) 454 B2 R 43 B ik . TOPSIS 3 Al X 1]
Fellt TOPSIS 5T WG T8 169 RGBS DAl 7 2%, PR A
o AR 38 0K FH R Ak T 3 R T AL G RS A 9 i
B B R 32 00 PR R R e A b, & O R KR X
J5 i F TR AR o i TR A5 A 1 TR S L
il 8 5 5 S BRAIAT S UE B T %A O i 0 Stk L AT
R AR TR KBS PG RS
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