$30% 11 A B R 3 Vol. 39 No. 11
2022 4F 11 H Journal of Highway and Transportation Research and Development Nov. 2022

doi: 10.3969/j. issn. 1002-0268. 2022. 11. 018

EF K-means EEXHBREY B ST TIEE
ZHEEERERNTR

oz
(R RS R KA B R, JEsT 100088)

FE: ERE (DBBERPHEANL) (JTGC HI2—2015) 4#7/£, *FHR LA R L6 X E& 2T FEFRARLF
Sk, AT HRERETAI LR, 2B T AT Kmeans 535 R 504 K TAFE & L9 & R0 147 1
. B, REAFEHIZ GRS, £EH 75 BEEENERAETSHEG LS E, FHIAIRNEEZFREFER
KIUIES 2 ANSdk, EiH 4770 AN, K4 B SR TR &R RE BT R A AR IR BT R 2 FF2
Mg 2 AN HIEE L, KRG, HATT Kmeans k0K, Ao % k% (KA BRK) 4, REELETHFEFHK
KIUIESIE S RLW) 2 M 5dk GRS A — Q) 375K, BERRFFELERE R, RAZRGF Eie
BESXN S AEE CRAATHESAREE), MR LG NIFBBEZ A GEARRGAR M, mEZE 6 R
BAEMAE D, BB RO BRELGHR, ZRAY: SR IBREGRAGERKRARES A 4 L2520,
FERBTHEAO, 1, 2, 3695 K0 ARRAGRP I, ZAFTRRAEAR NS A MBI ZEFP T T E]
TR SR, EFERA., RPIMEAREER., BFRP . RPAE R G RRP 7 @HRF T RIFHROR,
KR Ml T2, Z&HRE; Kmeans Fik; T4FF; HARKRL; HE;

hESES. U453.7 ERFRIRAD: A XEHS: 1002-0268 (2022) 11-0143-08

Study on Evaluation Scale of Equipment and Facilities of Tunnel Electromechanical
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Abstract: On the basis of scoring the equipment intactness rate and technical condition of equipment and
facilities of subdivisional projects in accordance with the Technical Specification of Maintenance for Highway
Tunnel (JTG H12—2015), in order to meet the classification and maintenance of operating companies in
each province, the maintenance measures of equipment and facilities based on scale definition and K-means
algorithm clustering are proposed. First, according to the content of standard H12, on the basis of the regular
inspection data of electromechanical facilities of 75 tunnels in a province, the of equipment readiness rate and
technical condition score of subdivisional projects are obtained, with a total of 4 770 data. The equipment
readiness rate and technical condition scores of equipment and facilities of subdivisional project of each tunnel
are combined to form 2 data sets of 2 structures. Then, the K-means algorithm is divided into several classes.
Starting from the k-class (% is a natural number) division, the 2 parameters with the farthest distance between
the equipment intactness rate and the technical condition score ( through numerical homogenization) are
selected for iteration, until the k-class result is selected. The data sets are divided into % classes by using the

iterative method (the distance based clustering algorithm) , so that the internal data of the same class have
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great similarity while the internal data similarity between classes is as small as possible to achieve the optimal

grouping and clustering effect. The result shows that it is reasonable to divide the technical status scales of

equipment and facilities of subdivisional projects into 4 classes, and the classification with scales of 0, 1, 2

and 3 are proposed, and different maintenance measures are divided as well. The research result has been

actively promoted and applied in the maintenance of tunnel electromechanical facilities in some provinces of

China, and good effect have been achieved in terms of fund use, maintenance team construction, daily

maintenance, scientific maintenance decision-making and preventive maintenance.

Key words: tunnel engineering; equipment and facility; K-means algorithm; intact rate; technical

condition; ; scale; maintenance
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Tab.1 Intactness rate and technical condition scores of

subdivisional equipment and facilities of a tunnel

Tab.2 Technical condition scores and technical status

categories of tunnel electromechanical facilities
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Tab.3 Application scope and characteristics of various

algorithms in engineering field
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