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Table 1 Common spans of high speed railway
bridges in the world
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Table 2 Ratio of high speed railway

bridge in progress in China

K& /km B 2 %

T 7 . —
PR e mmkm maom s mee
5 bR 116.57 120.00 20 101.00  86.64
RIW& % 968. 46 968. 46 690 470.00  48.53
IR 434. 41 459.53 118 255.76  58.88
hREL 892. 42 903. 94 162 662.77  74.27
K I bR 96. 34 109.47 30 27.86  28.92
HREL 189.93 189.93 94 39.61  20.86
JiE T I £k 263.43 362.30 120 49.77  18.89
ETEL 131.28 134.50 33 24.21 18.44
HREL 359.36 359.36 169 118.82  33.06
EPIR 1N 96. 66 131.27 38 33.04  34.18
Hig s 282.38 274.89 133 92.04 32.59
LA Bk % 294.88 302.34 83 77.16  26.17
I % 263.63 272.79 154 80.65  30.59
HR% L 501.23 514.79 142 187.59  37.43
IRV 102.45 104.40 49 56.80  55.44
IR R 141.03 142.23 57 132.56  93.99
15T A3 308. 12 308. 12 120 102.38  33.23
HEYPE S 1318.00 1 318.00 244 1 060.60  80.47

Gt 6761 6 976 2 456 3573  52.84
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Fig.1 Demonstration of ZK Live load adopted

by passenger — dedicated lines
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Table 3 Single span bridge
M 32 5 1 /m e ) ¢ 25 LG R T 1 ¢ 25 LG PR
L<24 1/1 300 ( ZK % %) 1/4 000
24 < 1.<80 1/1 000 1/4 000
L >80 1/800 1/4 000
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T ono =11V /L WA, BRI LAY 4
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% TR S G 0 088 ) ] R A R BR AR Y o = 1.2V, /L,
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Fig.2 Demonstration of beam end rotation
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Fig.3 Demonstration of allowable
rotation of deck
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V<120 km/h, t<4.5 mm/3 m;
120 km/h < V<200 km/h, ¢<3.0 mm/3 m;
V'>200 km/h, (<1.5 mm/3 m,

3.3.3 TR ikt £ R kB A A
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Table 4 Standard critical settlement beyond
construction of bridges and culverts

350 km/h 250 km/h
P TR e TR e
MULKE UIBERZ 2 JS RN 2 LR B 2 2%
A HEHLIE 30 15 50 20
JCHEBLIE 20 5 20 5
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DM B g R ARy IR 5
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Table 5 Category of dynamic response
index of vehicle — bridge system

g EX TR

ZH BT R AR B ST RS R
VR BRHRK o RS

YIS ES /P < 0. < 0.1
EE . v 1 B ¢
LAE _ T A B 1) 4R B _

i BEM AR AP/P < 0.6 WA o, <0.10 g

AR IE B XA R K F T Q0 <80 kN P ERATESR bR W

i fiUbR T 15 BE 48 5 -
< 2.5 It
2.5~2.75 R
2.75~3.0 G

W AR ZE SR 3R 990% 20 Hz K2 AR (9 1) 418 30 fim
.
AT : <0.35 g5
JCHEMF T : <0.5 g,
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Table 6 Minimum rigidity of pier and abutment

XL 3 45 0 f /N
TR A 5 B /m ]
%MIDJI*J'JBE/(kN- (',m’l)
20 240
24 300
i 1
32 400
40 700
W& 3 000

TR+ YRR B KT 120 m B, i1 TH45 5
T, N B AL 4 R AT g BRIBCB LR R, 77
X 16 AT B 1) A /DN I AT R M ) e 7 2

IO SR FH 2 AR i, B B BRI
3.6 MEIRE
PRAT RIS T 9 B M L3R T
F7 BITHSEMEEEME
Table 7 Specification of deck width
of current standard

LD E FEAF MR
REFF N/ /m AR /m TR 98 /m

HBLRER LEEE/m

350 km/h 5.0 4.1 13.2 13.4

250 km/h 4.6 4.1 12.8 13.0

Xt TR 1 B S, W B — 2R (L 8) .

x8 (M) VHAENETHRETERNS

Table 8 Main contents of design standard in temporary specifications e
e WH N % 300 ~350 km/h 200 ~250 km/h ]
1 Vit fili % A 100 4F 5 FBOR T 45
2 BTG 2 R =X ZK (0.8 UIC)
3 2 Il fE 5m 4.4 ~4.6m
4 28 % 0 AT Y =4.1m
5 2 I s P R S P ) 2.2 m
6 U BRI R R =35 em
7 08l 0 %2 0 i B A R =1.5m
8 T b 3 TR UL RE <50 mm <100 mm A HEHLIE
9 B LR TR B S Dl <30 mm (20 mm) <50 mm 1 HE (JCHE)
HH 4T B SRl .
10 . <15 mm (5 mm) <20 mm HHE(HE)
TJ5 U0 b 22
11 i B R AR b <20 mm (10 mm) HAE(TEHE)
12 R A Je /v s 1.6 m
13 e A 2 A 3 AW O R TR =30 mm
) =HiHHERZ
14 TR 7 % AR 2 R 4 F) 0 i, ) i
=50 mm
15 T 6% 1) <0.35 g(0.5 g) f<20 Hz A #E ( EHE)
16 8 ity R ) e £ (TR R 22 ) <4 %o( <2 %o) HHE(TCHE)
17 P23 K <1 %o
18 R K - Be 5 1L <L/4 000
19 25 ¥ 1 7 I <1.5 mm/3 m
=120/L =80/L
20 7 Sl 0 g [ R A R
(L<40 m i) (L<20 m i)
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Fig.4 Ballast - less tracks on Zhengzhou — Xi’ an

passenger — dedicated line
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Fig. 5 Effect drawing of Wuhan Tianxingzhou bridge

over Yangtze river on Beijing - Guangzhou passenger —
dedicated line, main bridge is of (98 +196 +504 +
196 +98) m, with a design speed of 250 km/h
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Fig. 6 Effect drawing of Nanjing Dashengguan Bridge

over Yangtze River on Beijing — Shanghai high speed
railway, main bridge is of (109.5 +192 +336 +
336 +192 +109.5)m, with a design speed of 300 m/h
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Fig.7 Viaduct of Beijing — Tianjin

intercity railway
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Fig.9 Effect drawing of bridges in turnout

area of New Guangzhou Station
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Key technologies for high speed railway bridge construction

Zheng Jian
(Ministry of Railways, PRC, Beijing 100844 ,China)

[ Abstract |

Bridge design and construction are key to high speed railway engineering. During the process of

a series of bridge-building experiences such as Beijing-Tianjin intercity railway bridge, Wuhan Tianxingzhou bi-

purposed bridge over Yangize River and Nanjing Dashengguan bridge etc. ,we have borrowed sophisticated technol—

ogies and successful experiences from all around the world and carried out in-depth study and research on ideas and

concepts, technical standard, design characteristics and applications of technologies, thus key technologies for high

speed railway bridge with Chinese characteristics gradually took shape.
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