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Construction risk analysis of butterfly arch continuous girder
bridge with large angle V-shaped pier
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Abstract;: The risk analysis problem of bridge construction was studied based on HGMFN
comprehensive evaluation method, and a practical approach was proposed for V-shaped pier in
construction process. The highest risk factor in V-shaped pier construction was confirmed by
using AHP and grey theory, and construction plan comparison was carried out. Numerical
simulation of stress state for V-shaped pier was done by using ANSYS software. Risk factor
analysis was carried out on the basis of Monte Carlo theory and radial basis function artificial
neural network technology. Analysis result indicates that when the simulation of structural stress
state is more than two million times, the connection between V-shaped pier top and main beam
has 8. 5% higher failure risk than root of slant leg, which is the main structure failure risk
location. HGMFN comprehensive evaluation method can analyze risk factors quantitatively, and
has higher risk analysis accuracy and efficiency. 11 tabs, 7 figs, 21 refs.
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Fig. 1 Butterfly arch continuous girder bridge
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Fig. 2 Main sizes of V-shaped pier
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Tab.1 Material parameters
T 4 B TRBELIREGR | PR /GPa | SRR/ GPa HER /4 FHE/(RN - m™) | HHEE/ (KN m™?)
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Fig.4 Local FE analysis model of V-shaped pier
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Fig.5 Loading and calculation sections of

V-shaped pier structure
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Tab.4 Mean random consistency coefficients

n 1 2 3 4 5 6 7

Ry 0.00 | 0.00 | 0.58 | 0.90 1.12 1.24 1.32
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Tab.5 Relative weights of assessment matrix to final target
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Tab. 6 Relative weights of assessment matrix to each subgoal

0.142 8 0.571 5

et G C, Cs C, Cs Cs

BUE Qo) |0.075 5(0.268 4|0.302 2(0.059 0]0.156 6|0.138 3

HUTE Qp, |0.056 6[0.158 30,185 2(0.079 00,171 5|0.349 5

KUE Qp, |0.075 5(0.053 3(0.246 4{0.199 0]0.159 0 0. 266 7

®7T REEFNEHF
Tab.7 Rank ordering of risk index weights

M| AR | WaR | ET k& | LA SRS
bR | FEERME | S Lz Th | R EES

E |0.253 6| 0.2418 [0.1600(0.141 9|0.129 7]0.072 8
3.2 RBXEKEEITHN
KA ZR B8 AL fe Pl X R e R SR LA T
XR G BARFBNEAR TS B AT EE AR
WEFE o R AL SRIR 23 BT 125 2 23 BT 4 B 17 51 DG 1B O 2 14
— P R GE o B 5 1 T o T A% s 2 B L AT
AR A W FCA DL ) S 2
B L SR 2% XURS: R 3R X 2 b e il T 07 52
F18) R S R R IO A 5 e B A Dy T Y
10 J3 il #EATFT 23 W3 8.
®8 HMIRKKERMTREEILTRZEERZITS

Tab. 8 Ratings of construction risk indicator impact on

different working schemes
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Tab.9 Random distribution of parameter variables
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Tab. 10 Training data of neural network samples
. A/ BB/ MR TR S/ | BRGNS/ T AT f5e KN 1/ MPa
L MPa (kN +m™%) kN kN A-A B-B C-C D-D
1 32 500 26.0 2372.0 1745.0 —1.41 1.38 0.30 1.74
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19 32 526 24.6 2374.6 1837.7 —1.26 1. 65 0. 37 2.97
20 29 453 25.7 2.474.7 1 853.6 —1.54 0.95 0.45 1.70
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Tab. 11 Prediction results of structural failure probabilities
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