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Abstract [ Objective] In mountainous cities, setting up
long-large steep slopes in suburban railways can effectively re-
duce route lengths and lower construction costs. However, this
setup poses challenges for train operation, disturbing train oper-
ational safety. To address the technical difficulties caused by
continuous long-large steep slopes, and to meet requirements
for line capacity, departure intervals, and train speed, it is
necessary to study the design scheme for such slopes in subur-
ban railways of mountainous cities. [ Method] Using the lon-
gitudinal profile design of the suburban railway line from
Chongging city center to Nanchuan Line Dongwenquan

Station — Lixianghu Station Interval as the engineering back-

ground, simulations are conducted for checking the calculation
of train traction and braking performance on slopes, rescue ca-
pability, and brake shoe thermal capacity. Corresponding
measures are proposed from various aspects, including vehicle
performance, departure intervals, rescue measures for operat-
ing trains, and train operational safety guarantee. [ Result &
Conclusion] The longitudinal profile of suburban railway con-
tinuous long-large steep slopes of s in mountainous cities adopts
a combination of continuous steep slopes and gentle slopes,
namely a combination of 'a slope with 35%o gradient for 1 000
m track and a slope with 18. 6%. gradient for 250 meter track’.
This design can meet the requirements for train traction start-
up, fault operation, slope braking, and rescue operations,
thereby ensuring train operational safety.
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Fig.1 Diagram of Dongwenquan Station — Lixianghu Station

Interval route of suburban railway Nanchuan Line
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Fig.2 Longitudinal profile diagram of Dongwenquan Station — Lixianghu Station Interval route of suburban railway Nanchuan Line
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Tab.1 Checking calculation results of train traction performance on 35%¢ slope
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Tab.2 Load and resistance of 4/6-car formation train

HiH T Te i/t M i/t BT/t A FFH /KN $BCIE B3 /KN
AWO 44.00 44.00 264.00 12.936 90.552
6 it 4 AW2 58.40 60.86 360. 24 17.652 123.562
AW3 66.92 70.82 417.12 20.439 143.072
AWO 45.00 46.00 182.00 8.918 62.426
4 Y A 5 AW2 59.98 62.32 242.60 11.887 83.212
AW3 66.12 71.20 274. 64 13.457 94.202
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Tab.3 Adhesion coefficient i during 4/6-car formation train operating on 35%o slope
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6 1 L5 AR 6 W gmA1F) 681.12 33.37 233.62 326.92 0.19
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Tab.4 Train common braking distance

5 BE /%o a/(m/s*) v/ (km/h) s/m
0 1.00 160 987. 65
35 0.65 160 1519.47
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Tab.5 Train emergency braking distance

Y/ %o a/(m/s?) v/ (km/h) s/m
0 1.20 160 823.05
35 0.85 160 1161.95
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Fig. 3 Temperatute rise-time relationship curve of braking

friction surface between steel brake disc and coupled

powder metallurgy brake pad
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