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Fig.1 Wuhan Yangtze River railway and
highway combined bridge
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Fig.2 Nanjing Yangtze River railway and

highway combined bridge
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Fig.3 Chengkuen railway Yingshui Cun bridge
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Fig.4 Baihe test bridge at Miyun Reservoir,

Beijing, made of new kind steel
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Fig.5 Jiujiang Yangtze River railway and

highway combined bridge
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Fig.6  Wuhu Yangtze River railway and

highway combined bridge
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Fig.7 Rigid frame with inclined legs
railway bridge at Hanjiang
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Fig.8 The type of carring basket over deck railway

bridge at Beipanjiang River
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Fig.9 Dongying Yellow River highway bridge

K10 FHT S

Fig.10  Qingma bridge, Hongkong
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Fig.11  Jiangyin Yangtze River highway bridge
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Table 1~ Main bridges constructed after the founding of new China
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BB B 01 23 B KA I K LA B E

WA BB b, B TR AN T 40 e B LE FE A
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Table 2 Representative bridges of the maximum

span of different types abroad
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1 3 I8 0 4 4 7 R BB KT 236.3 1917
2 R BB LMK 219.5 1917
3 A AL 5 AR e B 0 IR B 548.8 1917

N R PN

[ PN FSPERIET v e 503.0 1932
5 4l B A4S KB B B0 A BB 113.0 1961
6 5 KR i BB A O AR DA A 376.0 1972
7 FEE VIR 2806 SAF O K 4 SAN AT AR 227.5 1973
8 LT L LB P A 2 BN A B 300.0 1974
9 HAMKH 2 T AN A R AR 510.0 1974
10 3% [ 0 4 2 B A AN LR 518.3 1976
11 o [ B R A NIRRT 1410.0 1981

12 7 36 B By 0 A0 A A 2 Bk AR B WA A 160.0 1981

13 H A 7 & 8 061 T80 A OBk B R 1100.0 1988
14 HAS B AR SRR E oA 420.0 1988
15 HAKE AT 8 4 AR SRR E oA 420.0 1988
16 H AL O I T B AN AT B 400.0 1991
17 VL B3 2R A AHE L 856.0 1995
VR
18 1 )y 4y i A OBk B AN B 259.0 1996
19 3& [ B 457 4€ 7 W NP ESR 376 1966
20 HAE AR LN MR 254.0 1998
21 H A B A7 i e B N R R 1.990.0 1988
22 HAZZPH o R 890.0 1998
23 TV Kl b N R 1624.0 1998
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AR E . I oy 2T G et R 2
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e (RN I I AT TR T 3R s . NI 32 ) A kg
SREE . AEARAR | WA A . W Pl IR
GRS (L TN

B 5 M 0 1) i R KT R AR AR — B,
%120 2407420 MPa, 38 8 5 i R AN AL 20 4r 80K 1)
PR A 2 2 B — s I BRI, 78 DA R T it ot
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I IR G AN R B ZR AN B BN I AR
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G, ARG SRR RN LA E AR A
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Nb, Ti, Ni %%, #H K4k 2% B 4 Rk 22 B4y 16 %
AEFE W AL (1) ) 2 Ve RE LS W RN TR AR
IR ] FH IR M G2 25 A B ) A 2 B AN G &2 U0 3
AN TR I - A
2.1.1 16 Mnq X M FEZICRRESN, EF C,
Mn, Si, S, P5J0%, S, P2, CH 0.12%
~0.20%, F¥Ih 0.16%, WMFKIL N 16 AN,
B TP oG 3 F DA R AN R, (R A
ROV B0 1k AR AR AR 0, 16 B AT AN AT Bt
IR R AR R B, A BOIRES  AELIRAS . Bk T 48
oA A, Bl RN St T, MRS EAR
Fl . S R Bk M B A0 A I, 53 000 £ I 16
Mng £, T & RS 0.18% L L, S i L
PR, R R K R R e, A R
LA FUK H T AR R AR 22 A 19 LUl v

16 Mng A H JCE Mn, —3F 52 BEAAE, —
o AR A7 AE, AT C 63— FEREIE KA 1Y
SRAE . MHRE, R AEMAE | W42, Mn JEA
SAEPITE TR, 7RI S o BRI B MnS ZE
Fadrh, AT CAsk D B A AR A A D 0 AR A, AE AR
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HRRL I A A Ik D TR AL AR A B I A B Tk
MIRG I, B S 2T, SR g AN Al
J A 24, I 4 (A S G )

K IR . FTRABEAR, RN A4 b S A DR
BAEAE, ERESG A (a2, (R 23 BRA N L Pk A0 4%
Pk,

Tt A B R E N AR AR IR TG 36, B S R 38
AR i, MR C o EBRCOR, P RSE IR,
Horp—f oy B ZORES, — 5 LAt 2k 1) % X A7
TE ., I A I 34 0 i 5 Ah 3 T DL HE 0 AN (9 i S
Tk,

16 Mnq £ ¥ 8 o B JEE 200N K, BE A AR 19
B, s S EIVE N BRI ARk BT vt —
B 24 mm (N ARHE ) 40 mm JE, AEB T
66.7%0, 1 ARE SR KN 42,20, %R R8I0
A RANE BRI . BT B H Tk AR M S e
(s KA 24 mm, BREEH 32 mm, H& kB
PR BRI MT AT, R =9k Hi Rt HL gk 3
112 m,

2.1.2 15 MnVNq 80 b2l 20 SR AR R L TT A
s, N A AT B YR € £ AR 16 Mng
B EERE BN AR V 5 N, JERRfR C, S, P,
HABCAEL S IE K BRAR — 2 5 B DA v 4 1 30 4
FEAR 15 MnVNq 40, 4 CRAUEFRE . 80 A4 45 1 2 I
PR E, BRS¢ EEEHIAE 0.1620 LT,
AR AR VA 2L SR ) B BB SO AN I PR, X
Al R R FERRAG S S s WIPE R 24 1. B S Tk
A A T S, SRR I, H S
PR BITE s A b SR I 2 b6, 7 C
HHLE ) 15 MnVNg H9, BRGNS & el k35

SH R4 fTEER, B REE G %A — 2K
B, HARE, FONTE C & & 5] R G 414
ffifb ) E P JE RGN . S BAT SR B 2
g, BrblE seE b C,

S MBI 0.01 0 AT, A T KB FE i
BB, AR o R i b RE A S, kb
JE AR 2 )

HEHEE V, N, V5 N &R 0 4 6
FERBRAPRL , HIX PP G R AL R T 2 LIS Y)
RASAFAE TR X A ) X 1) PR PR b 2 B
IR, EMANARIR IS, ERGE I X B K
A, V. N A A W AR AR D IOV, ON,
POZ WX R V., N B, shd vt RBE, b
Ib, V., N &SRR MR, N =
K, N&8EARE KT 0.03%, N N ESHL
A VINEANT 10~12, & P&/ 0.022,

IINBSCE T S AL 15 MnVNg 40 A7 5 1% 5% i
R T AEAN R DL TN JEAFAE, TIN (1 30 i 2
1450 CETHh vV (C, N) MHRBMRILE, vV, N
{18 B MR UL FE R 1050 °C, 45482 A 5% i (X 1) e A K
1350 °C L IX FE ] Lhis b A5z X il v, N
A, B G e DX el B S Ak

MR TR, 525 EAM A, SEhRUE
— MR E T F

TR C<0.16%, IHEYERELr; >0.18%,
WoRAERLL,

Wi i C, <<0.44%, mrEEMEIF; >0.48%,
NG Rz,

PREEA MG R P.<<0.28%, WES X 57 4N
MR E (HAREE 2

JULHFHIARL 2> A, B, C =Fl, 28520
7S EIAT AR C 89, B 15 MnVNg-C £, Ak
RS oR IR R 3, K4,

# 3 JULHARHOAE Y (Vo)
Table 3 The chemical components of the steel used in Jiujiang bridge

15

C Mn Si S P \ N
WiH
Ji b B 58 <0.16 1. 3~1.7 0.2~0.6 <0.015 <0.020 0.10~0.16 0.01~~0.015
5PN 0.18 1.70 0.55 0.015 0.02 0.16 0.018
I/ 0, 10 1.33 0.25 0.001 0.01 0.11 0.001
SE By 0.158 5 1.502 8 0.397 8 0.009 5 0.016 0.137 5 0.012 2
b HE 2% 0.013 1 0.069 9 0.047 6 0.004 0 0.004 7 0.0075 0.002 4
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Table 4 The mechanical properties of the steel
used in Jiujiang bridge

AR ot I 2%

O %
JUgE| 35 X100 ) ’ B
/MPa  [MPa apfJeem % ay/Jeem 2
JRARAER E =412 =549 =19 =69 =69
R 550 720 34 213.3 233
I /N 410 550 19 52.7 48.5
Ty 449.7 606.8 23.1 94.4 98.4
s At 22 26.6  30.5 2.6 21.7 29.1

* AR i RAL o), FRTE —40 T HHE

MR RATLUEH, €, S, V. N TH{H4L
bR N (BB NG (£ <A s N Wl L AR S i1
M) C, S, B, RERRY R B
Bz b, PrRLIR e AN AR b, TR B oK A
[T = o= O NS N T B 23 1 5 (A

HPRUENT I R, BHE, Bt G A A AR o
TREM I E] 5K T3, T 1993 544 JUILHr &
XA FH B 7 37 4R B T UL R B I A AR R
M, T LA OS5 T TR D v i A7 4 0 R0 A7 )
REBLE T Heih,

FRAE 15 MnVNq 40 I RHIF A2 9= 086, 0 24 B 4
G A G ot A C e BRI 0.12%, S
5 P 4Rk 0.01%, 0.02% ., R4 A 4] %
B Nb, Tis A SN & A R — DA,
Ha KA E#EY A, V<<0.08%, Nb=<0.03%,
Ti<<0.02%0, ¥4, HoAR, Hilk— Bt
A O e A B T &M,

15 MnVNq #9404 T E 45 (GB/T 714—2000) ff)
Q120q—E, ZBCIRA A IE K, HELAN S IE o —
K AE R N ELH T 2R P2 1080, K LN N
TE A I AR 21 B — A AR fOl BE (950 CH, &ad —
SEWT IR, AR SR AR, B IE K RAE A IR
b AR IR R R R O B4 HI AT LU AR A f ok AR
4, MEBS, e, RESEEK L, &
BEIE AR EE, AN B R DARE s LN 5 E KN
M REETEA AN, SELAN R e 4 R i K28, TE K AN
AR R g 2R /NS AL AN 16 Mng 7 B2 2k
Re sl LU 2 42 KJ/em, 1 1E K8 15 MnVNq 1) %52
Pee et T LU 21 32 K/em, 4 I B Rk Tl
MR RE, A ARELHIA =M I L2, Wi
B, PELNAE . ATRDIRAR AN, 78 R 4 AR A

Wiy [X 1) ) 27 PR BE AR A AT AN TR R R, A P i 0] A
S e N AR TR 1 R /N, Y ok 22 TR 4 i
T .

2.1.3 14 MnNbq 1 16 Mnq /& i I 58 /% 340 MPa
RN, R N AR, BT 16 Mng XA
TEA IR ZE . BROERBON KA, Eal 90 AR
e @ e WKL R BT 9 HF K T 14 MnNbg 49, #
P, WO AR ) SR g 2 B, AR R R
MRS 2, JER G & &, XK S
e v R I A A I S R O T K A R N R R IR T
), AR AT DA G A R AR e v e, B GR RT DL
EAN I EIYE . TR, AR EEIE . SRATIE JCRES
A, KRB KR, BRI T, (HR R
M2k he &2 8 — &M K H, &% A58 KT
32 kJ/em,

WM 2 R, G X Rk 4 T R
SRR B E R BR L 30% ~—~40%, fA IR AE )T
TEEL 500, X ORI N B2 500, A
(VAR T i TSR R IR 4 (AR IR 48 & Jm MU
O S EPEREAMK T REA DG BERA AZ B I ) )
PR bR AEAE Y — A% BL b A [ AR AR AN
M, PR SEM A B T 23
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Steel Bridges in China
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( China Academy of Railway Sciences, Beijing 100081, China)

[ Abstract | This paper contains a brief introduction of the development of the steel bridges at home and

abroad. It also introduces the characteristic requiremens of the material used in steel bridges.
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