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Abstract: Based on the historical data of bill of quantities of bridge and culvert minor repair
project on 11 expressways in Shaanxi province from 2008 to 2015, the machine learning algorithm
was used to study the prediction model of bridge and culvert minor repair cost with the minor
repair cost of each component of bridge and culvert as the dependent variable. Through the grey
correlation degree model, the influencing factors of the minor repair cost of bridge and culvert
were analyzed. The Pearson correlation coefficient test method was used to test the

multicollinearity of each influencing factor, and the explanatory variables were selected. Ridge

K Fs B #9:2021-12-05
EE&TB b EEHF TEA BRI A R H (2020-21ki-03) s BR PG 4 [ SR BL2# FEREFTF 5T 151 500 B (2022]M-307)
e B A /NI (1979, L, T2 Al @l #8045 , B+ 4 50 , E-mail : glxl@gl. chd. edu. cn,



126 AEHAFE TRFIR

regression and Lasso regression were used to analyze the minor repair cost model of each
component of bridge and culvert, and the total cost prediction model of minor repair of bridge and
culvert was obtained. The results show that the main influencing factors of the cost of bridge and
culvert minor repair projects are years of operation, length of bridge (culvert), annual average
equivalent axles, annual average rainfall and temperature in the area where the bridges and
culverts are located, and number of lanes. Based on the model prediction, the bridge and culvert
minor repair cost of the expressway from 2016 to 2017 is carried out, and the Wilcoxon signed
rank test is carried out with the actual cost of the year. The test results are all greater than 0. 05,
which verifies the effectiveness of the machine learning method to predict the bridge and culvert
minor repair project cost model. The prediction results can provide reasonable suggestions for
allocating maintenance costs and improving maintenance decision-making level.
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Table 1  Bill of quantities of bridge and culvert
minor repair project
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Table 2 Correlation between minor repair cost of bridge and culvert components and indicators of influencing factors
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5% 00 BT T AR BRI L i 3 A % B —

R 100 4R /M AR o Al i 0 5 0 s A
FF 4 4 SO B P ARBR 290 15 4F ., HLRE 38
FARRRA I /ME S 22 oS, m TIFRE
AR X T A5 K PF BEA T /ME L B LA — SE AR BRI . 4%

A 1) /N 1 3 Al R AR ] 38 2o 43 BT IR FE 1Y 11
AN T TN AT I /NE TR 2008~ 2017 4E TR
B 5L/ IME AR 1 JEARL B 45 5% v T B A5 IR TR R
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Table 6 Optimal model of each item of bridge and culvert minor repair project

B /M T4 H i R
B BRI %E £ 9 R4 45 #b y1=935x, +101. 9x4 +863. 4xs +2 653. 3

B 2 B 41 ) /M v2 =899, 9y +183. 7, +364. 35 +3 367, 1
5 G {1 4 2 /M y3=2 150. 62y —62 688. 32, — 10 736. 823 —21 782, Ty +40. 1xs +119 286. 5
e B HE K Bt /& y1=8 425. 921 —10 967. 522 +4 020. 523 +1 124, 1oy —2 438. 425 +30 207. 6
B B4 @ AP s /& y5 =734, 621 —3 796. 72, —90. 73 +370. 9y — 344, 15 +7 178. 25

W B 1 5 ys=—573. 221 —1 353. 523 +10. 4z, +2 66925 +20 210. 1

SR | 3 18 b y7=—6 705. 92, +10 722. 72y —3 239. 65 +4 666. 62, +23 829. 6

B A4k T/ ME ys = —328. 41 +1 200, 92 +2 416. 15 —231. 624 +1 575, 75 +6 887

RT BEREABWE/MEIEEEABNER

Table 7 Prediction model of total cost of minor repair project of bridge and culvert for each expressway

w4 44 R SEZ7
[GEGEa P w=0.3y1 0. Ly, +0. 8y5+0. 3y, +0. 4y5 +0. 2y5 +0. Ly; + ys
T 1 s w=0. 2y1+0. 532 4+0. 83 +0. 43, +0. 25 +0. 535 +0. 3y7 0. 5yg
VY 7 T w=0.5y1+0.5y,+0.4y;+0. 4y, +0.2y;+0.5y7 +0. 3yg
LE g 5 ok w=0. 1y; +0. 2y, +0. 535 0. 23, +0. 1ys +0. 1ys +0. 297 +0. 4yg
PO w=0.3y;4+0. 9y, +0.8y3+0. 3y, +y5+0. 2y5 +0. 2y7 + 5
T e ik w=0. 331 0. 7ys 0. 8y +0. 23, 0. 4dys +0. 75 +0. 67 +0. 9yg
R Vi 1R 4 w=0. 2y1 +y5+0. 4y, +0. 1y, +0. 1yg
i 2% 5 w=0. 3y;+0. 1ys
¥ 5k w=0. 1y, +0. 2y, +0. 35 +0. 2y, +0. 2y5 +0. 4.y5
RT3k w=0. 2y;+0. 2y,

S 5k SR w=0.2y;1+0.3y;+0. 2y,

AEFN 2017 AF (Y SE B iz i EE iR da it E 43
PR 25 A Wilcoxon £ 5 Bk K 56 725 X6 4 i /M& T2
B FEASE IR 1) o B 1 A T 36 0IF , 25 SR 5% 8 iR .

R g 45 20 .

(DI /IME TR S 28 T TN E 5 S PR 2
[ 1) - S5 246 %8 E 4 B 2500 4. 66 00, DR 2 BN,
A 75 00 458 A T A

(2) Wilcoxon £if 5 Bk & 45 45 2R (1 W 25 1 4
0. 753, K F 0. 05, ihi B J5 A% 5 A 57« B 3% FH 790 000 {0
5 S BRAE 9 23 A7 JC 3 1k 22 5, 28 W 0I5 hy A

25 LRI A R3S T B 7 A B AL (B e RN OG
r R LA B R B I /M TR SR R T, L S

5 h
5 4 &

A 2o e A I G A S e ek 2 B O B B /M T
T Bl FH Dy ot B dhs » 5R I €0 5 Bk 32 A6 7R 73 A7 A G
SEM N A 3l AR BR PR B IR A7 2 2
U AT IR Ak DX A B I TR I RE % 4R 0E
B FET/MEREAR Y AL L &8 27 > vk B 4%
e TR AT R /M TR B B TN 45 2R S S PR
B Z 6] R 22 B/ » R W% 07 36 18 1 T ol 2 %
R I 5 7 9 /IME TR Bl B0 . LT 45 R 6 A
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Table 8 Summary and analysis of actual and predicted total cost of minor repair project of bridge and culvert

FEARR | AEDY | SCPRME/JC | BUNME/JC | 4RI | X E A IRE/ Y | SEHEXE S HIRZE/ Y% | Wilcoxon 745 B AG 1
N 2016 131 678 135 341 13 663 2.78
P KR
2017 165 893 151 206 14 687 8. 85
2016 93 287 91 241 2 046 2.19
3% 4.66 0.753
2017 82 210 80 407 1 803 2.19
N 2016 530 624 568 009 37 385 7.05
RT3
2017 508 573 483 614 24 959 4.91
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