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Key Influences of Curve Super - elevation on Design of Railway Engineering
CHEN Xu

( China Railway First Survey and Design Institute Group Ltd Xian Shanxi 710043 China)

Abstract: Research purposes: In combination with the working practice and demand the systematical analysis of the
mechanic effect of the curve super — elevation on the railway technical condition is made for the purpose of providing the
reference and guidance to the design of the railway track.

Research conclusions: The curve super — elevation is one of important technical conditions for the track plane design

the track vertical section design and the track design. (1) The curve super — elevation can influence the choice of the
technical standards such as the curve radius and the speed target value. (2) The curve super — elevation can influence
the stipulating the technical conditions such as the maximum and minimum speeds of the curved track the length of the
transition curve the railway clearance and the model selection of the track. ( 3) The curve super — elevation can
influence the railway traffic safe and economic indexes such as the railway traffic safety the passenger comfortableness
and the operational and maintenance costs.
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1. S/72 . 75 mm 5%
"FxH=NxS/2 F= F=0.05N . 75 mm.
NS/(2H) . P=N
( 2 ) F=0.341N 3 220 mm
o 0.15¢g o 150 mm
n=S/2e =1 e=S/ h,=75 mm .
2 =750 mm h =exS/H v, =4.3R"*,
h =511 mm o
4.3
. 1.3
1 500 mm( ) 1.3.1 he,
750 mm
h =S*/2H =511 mm, . =11.8 xv,, > /R .
0, =6.6R"*, (1500 mm) h,=11.8 v, /R —h
6.6 o B=1/n =2H xh IS B =
Fn/G=h/S v'/gR= h/S h,/511.
a= v’ /R=gh/S a=0.341g =3.338 m/s",
34.1% o P=N2x(1+1/n) P=N/2x(1+
h,/511) P=N/2x(1-h,/511)
1 m/s* o +h, /511 %x N/2 .
( ) o F=
15% (2 Nh, /S o
a=v/R =gh/S = h, =153 x a,
0.15¢- 0.1g=1 m/s’ o
0.05g=~0.5 m/s’ . .
h =0.10S =150 mm 10% 2 o
F=0.1N( 25 kN) ; h,=0.05S =
2
hq
/mm /mm /KN /KN /KN /(m/s?) | (60 kg) N
50 73 10.2 8.333 137.222 112.777 0.327 19.6
70 103 7.3 11. 666 142. 111 107. 888 0.457 27.5
90 132 5.7 15 147 103 0.588 35.3
110 161 4.6 18.333 151. 888 98.111 0.718 43.1
153 224 3.3 25.500 162.400 87.600 1.000 60
2 70 mm<90 mm- 70 mm<90 mm-+110 mm
110 mm 11. 7 kN. 15 kN, 17.1 kN.22 kN.26.9 kN
18.3 kN F =NS/(2H) =85.2 kN P=N/2 13.7%.17.5% 21.7%

13.7% 17.5%

21.
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+ S*/(2H x n) n=10 .h, =
o Ry = 11.8 x (vh, —vi,) /(hy, + 51 mm; n=3 h,=170 mm.  h, +h <
hqy) h + hq = hmax + h’qy Rminz = Rmin3 = Rminl
° R ming R miny R miny
2.1.2 °
2.1.4 °
° hmax °
h‘]) ° Rmin] = 11' 8 X ( /Ufuax - vr2niu) /( hgy + hq),)
R,,= 1180, /(h,, +h,) P = i Shyy +
hqy = hmax + hqy ° Rmin] Rmin2
nin, . o (hy +hy) 100 mm
2.1.3 110 mm 140 mm. h, +h, =
n=5/2e=5/(2Hxh,) h,= 110 mm
S*/(2H x n) . R, =11.80.,/ h 3 o
3
350 ~200 km/h | 300 ~160 km/h | 250 ~120 km/h | 200 ~100 km/h 160 ~80 km/h 120 ~60 km/h
R, /m 9 000 7 000 5 000 3 200 2 000 1200
By + by =215 mm ( v, =4.3R"?)
Rminz = 11 Svrznax /( h‘max + hq)) 4 °
4
350 km/h 300 km/h 250 km/h 200 km/h 160 km/h 120 km/h
R, /m 7 000 5 000 3 500 2 200 1 400 800
(h, +h,) h,=60mm  h+ h,=225mm . ‘v, =4.3R"?
( h’mux + h‘q)) ©
o 2.2.2
2.1.5 . Vo = (h = h,)R/11.8 7
h =125 mm.h, =50 mm h =155 mm-.
: h, =80 mm  h- h, =75 mm . v, =2.5R"?,
° R =12 000 m 20° °
2115m 4188 m;20 m 4 mm 2.2.3 .
10 m 1.04 mmo.
. 11.8 v, /R —h, <h<
2
12 000 m . 11. 8v,,, /R + hgy
2.2 : >
5 h,%#60 mm
12 000 m
120 km/h 7 000 m
. . v= (hxah) 200 km/h h, %
R/11.8 > 60 mm 12 000 m
° 371 km/h
2.2.1 ; 470 km/h. 7 000 m
1
Vo = (h+ hy) R/11.8 336 km/h 360 km/h.
h =125 mm.h =90 mm h =155 mm. i
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12 000 75 124 60 189 40 410 90 371 60 120 124 371
11 000 85 153 60 205 40 404 90 368 60 120 153 368
10 000 95 172 60 216 40 396 90 362 60 120 172 362
9 000 110 195 60 231 40 391 90 360 60 120 195 360
8 000 120 202 60 233 40 377 90 349 60 120 202 349
7 000 130 204 60 231 40 361 90 336 60 120 204 336
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pxl= . l=hg,, |
Rxl, = . (3.6 xb) h/f = h /b .
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o/ km/h) 1/11V /%o 1/(10V) /%0 | 1/(9V) /%o 1/(8V) /%o 1/(7V) /%o 1/(6V) /%o
350 0.257 0.288 0.319 0.360 0.411 0.473
300 0.300 0.336 0.372 0.420 0.480 0.552
250 0.360 0.403 0.446 0.504 0.576 0.662
200 0.450 0.504 0.558 0.630 0.720 0.828
160 0.562 0.630 0.697 0.787 0.900 1.035
6 l =hv, /(3.6 xf)
25 mm/s-28 mm/s-31 mm/s
1Vhx10~° 10 Vhx10~° o W=84500/R +Hxh,,/
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84 S00/R +H/1 500 xh W =169 000/R + H/1 000 x
W, h ( »



S .
Railway Construction 2005 No. 285 The New 200
km Railway Passenger and Freight Lines Were Designed

12 2011 11
4 ( »
R TB 10020—2009 S .
. TB 10020—2009 Code for Design of High Speed
Railway S .
GB 50090—2006 S .
’ ’ GB 50090—2006 Code for Design of Railway Line S .
’ 250 km/h
J . 2009(7) : 38 —42.
N N Yang Yueqin. Choice of Main Technical Parameters for
° 250 km/h Raiway Line for Mixed Passenger and Freight
( PIK Traffic J . Journal of Railway Engineering Society
» « » 2009(7) : 38 —42.
( A )
( 5 )
) 3800 Interim Provisions S .
J . 2010(2) : 70 - 72.
: Zhu Jiannong Ping Zhibin etc. Nanjing — Qidong
| Railway Additional Second Line Selection Program of
Environmental Protection J . Rail Transport 2010
- (2):70 -72.
2010.
China Railway Shanghai Design Institute Group Ltd. 20 O% (2):69 -72. T
The Feasibility Study of Nanjing — Qidong Railway Line Liu Chunming. The Railway Line Selection Should be
New Qidong Nantong FEast R . Shanghai: China Considered a Major Problem J . Railway Surveys
Railway Shanghai Design Institute Limited 2010. 2007(2) : 69 ~72.
2 . I
R 2011(6) : 10 - 13.
2010. Li Hongbin. Zhang Tang Comprehensive Heavy Rail
Shanghai Design Institute of China Railway Group Ltd. Line Selection Technique J . Journal of Railway
Nanjing — Qidong Railway Line New Qidong Nantong Engineering 2011(6) : 10 —13.
East Section of the Preliminary Design R . Shanghai: ) J .
China Railway Shanghai Design Institute Limited 2010( 12) : 1 —6.
2010. Yang Yuanming. The Existing Rail Capacity Expansion
3 GB50090—2006 S of a Number of Issues J . Journal of Railway
GB 50090—2006 The Railway Line Design Specification Engineering 2010(12) :1 -6.
S . . I
4 2005 285 200 2010( 1) : 87 - 89.

Wu Wei. Plains and Mountains High — speed Railway
Line Selection Control Factors J . Railway Surveys
2010( 1) : 87 —89.



