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Classification of Mountain Rail Transit Stations with Multi-source Data Fusion

Z0U Qingru, GUO Xueli

(College of Traffic and Transportation, Chongging Jiaotong University , Chongging 400074 , China )

Abstract ; In order to explore the changing characteristics of passenger flow fluctuation in mountain rail tran-
sit stations, a method for identifying rail transit station types considering mountainous features was proposed using
the automatic fare collection (AFC) data, point of interest (POI) data, road network topology, and the data of
the mountain station. Firstly, based on AFC data and POI data, the reasonable cluster number was determined
according to elbow analysis, and the K-means clustering method was used to divide stations into three categories ;
Secondly, using the road network topology data and public-rail data for secondary clustering, the stations were
ultimately divided into six sub-categories; comprehensive mountain stations, comprehensive non-mountain sta-
tions, employment mountain stations, employment non-mountain stations, residential mountain stations and resi-
dential non-mountain stations. The classification results show that the comprehensive non-mountain type has a
relatively flat terrain and obvious characteristics of residential activity aggregation compared to the comprehensive
mountainous type; Compared with non-mountainous residential type, mountainous residential type has lower road
network density, is more affected by terrain, and has lower degree of land development; Compared with employ-
ment non-mountain type, the employment mountain type has higher convenience in surrounding public transpor-
tation and active passenger travel, but the number of parking lots is relatively small.

Key words : station classification; data mining; urban rail transit; multi-source data; clustering
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Abstract ; Taking the shield tunnel project of Suzhou Rail Transit Line 11 as the background, a numerical
calculation model was established by the finite element software ABAQUS to analyze the displacement and variation
of the electric tower in short distance under four working conditions; the foundation of the tower and the tower body
without reinforcement ( no reinforcement ), the foundation of the tower reinforced by grouting ( grouting
reinforcement ) , the tower body reinforced by anchors only (anchors reinforcement) , and the foundation of the
tower combined with the anchors of the tower body reinforced by grouting ( grouting combined with the anchors, the
actual reinforcement) , and the results were verified by on-site measurement. The results show that, after grouting
and reinforcing the electric tower, the settlement distribution pattern of the reinforced section will change when
the shield tunneling passes through it, and the maximum settlement value will shift to the side far away from the
reinforced area; Under the actual reinforcement condition, the variation law of the settlement of the tower pile
foundation caused by the shield tunneling through the tower is basically the same, and the difference between the
maximum settlement value (average value) and the measured value is 16. 1% ; When the shield tunneling passes
through the electric tower under each reinforcement condition, the horizontal displacement of the electric tower
pile foundation in the vertical and parallel direction of the tunnel is 1. 81, 1.73, 1.63 and 1. 15 mm and 1.83,
1.81, 1.86 and 1. 44 mm respectively; Grouting combined with anchor cable reinforcement is the most effective
in controlling the settlement and horizontal displacement of the pile foundation.

Key words :shield tunnel; pile deformation; reinforcement measures; numerical analysis



