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Optimization Strategies for Small-radius Curves at the Ends
of Urban Rail Transit Platforms

LIANG Chuangjia, REN Xiang, QIU Gangyuan
(Guangzhou Metro Design & Research Institute Co., Ltd., Guangzhou 510010)

Abstract: With the rapid development of cities and continuous progress in rail transit construction, the alignment of newly-built
rail transit projects has become increasingly complex. It is inevitable for transition curves at stations in central urban areas to
intrude into the end section of effective platforms. Excessive intrusion of transition curves into the scope of effective platforms
will directly lower the speed limit standards for curved track sections, restricting train speed increase and the optimization of
the overall line travel time. Against this background, this paper thoroughly analyzes the key influencing factors of transition
curve intrusion into the length of effective platforms, and determines the controllable and allowable intrusion length in
combination with actual operation conditions. On this basis, this paper innovatively puts forward three optimization schemes,
namely sectional arrangement of the superelevation gradient for transition curves, reduction of transition curve length, and reduction
of curve radius, to increase curve superelevation and further raise the maximum speed limit of curved track sections. Through
comprehensive comparison and selection analysis combined with practical engineering cases, the research draws the following
conclusion: the scheme of reducing the curve radius is prioritized on the premise of meeting the requirements of relevant
specifications; for sections constrained by engineering conditions, the schemes of sectional arrangement of the superelevation
gradient for transition curves and reduction of transition curve length can be adopted as alternative options.

Keywords: urban rail transit; transition curve; superelevation; curve radius; speed limit
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DAA A f IS AT T 80 km/h [k i R 1, T
A1 o 0 e v PR I P8 AN 52 vy s W B e /) it 2 )
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i 2 85 v BRI 88 ] LLIS B 5 R M A1 43847 Bt e
B ot e e v B A R AN 52 s, DR
AR NGRS G KA, A2 64 A
Y Py 2 S AN KT 15 mm BRI 1),
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Table1 Maximum intrusion length of a transition curve into an effective platform for an 80 km/h line

1200 ENE

1 000

800 55 87 37 73 74
700 65 87 53 79 79
600 70 87 74 86 86
550 70 87 88 91 91
500 70 87 104 97 96
450 70 84 120 104 103
400 65 78 120 112 111
350 60 72 120 124 122
300 55 66 120 139 136
250 50 60 120 160 156

N T N T 32.0 333 32.8
45.0 N T 30.0 34.6 34.1
223 44.0 293 37.7 37.2
18.4 45.5 30.3 41.1 41.1
14.2 42.0 28.0 40.7 40.7
11.9 385 25.7 385 38.5
10.1 35.0 233 36.1 36.5
8.8 31.5 21.0 33.7 34.0
8.1 26.0 17.3 29.0 29.3
7.5 21.0 14.0 242 24.6
6.9 16.5 11.0 19.8 20.2
6.3 12.5 8.3 15.6 16.0
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Figure | Maximum intrusion length of a transition curve into
an effective platform with the superelevation runoff gradient
set by section
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Figure 2 Comparison of parameters before and after
adjustment of segmented longitudinal slope setting scheme
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Figure 3 Comparison of parameters before and after adjusting
the scheme of shortening transition curve length
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Table 2 Comparison of superelevation and speed before

and after transition curve adjustment
AT HEE

I : . N
FAm mm  PRES L HBE e %
(kmvh) (km/h)

10 97 76 109 78 3 1.758
12 81 72 102 77 7 1.759
14 69 69 99 76 12 1.868
16 60 67 91 75 16 1.857
18 54 66 84 73 20 1.867
20 48 64 80 72 25 2
22 44 63 72 70 29 2
24 40 62 64 68 33 2
26 37 61 56 66 37 2
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Figure 4 Schematic diagram of the influence of curve radius
reduction on maximum limited speed
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Figure 5 Comparison of parameters before and after
adjustment of curve radius reduction scheme
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Figure 7 Plan of Guangzhou Baiyun Railway Station and
the north section of Guangzhou Metro Line 12
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Table 3 Scheme 1: Setting the superelevation runoff

gradient by section

Gl AR KHBRHMA RHHE ALHN

)i o
e KE/mm FH/mm & E/(km/h)  F/(mm/s) B FE /%
Aasks 60( 35
SEA 13.737 15 R ) 18.199 0.916
e 46.263 106 73 39.887 1.967
FEE Sk ' ’ ’

E: RMEAZHTNEFRELRE,

R4 HR BN BEEE

Table 4 Scheme 3: Reducing the curve radius

wa AP OBEAS  ABES AB AR
*/2/m KKE/ &KRAE/ o SR T A E &
m m (km/h)  (mm/s) %0
350 60 13.737 65 64 19.259 1.083
349 60 12.587 71 65 21.366 1.183
348 60 11.437 78 67 24.194 1.300
347 60 10.287 85 69 27.022 1.417
346 60 9.137 99 71 31.744 1.650
345 60 7.987 112 73 37.852 1.867
344 62 7.870 118 75 39.651 1.903
343 63 7.237 120 75 39.683 1.905
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JiE 3 0T i S 2 itz v B I PRI B2 TR0 R el
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