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Abstract: Zhongwei-Lanzhou Passenger Dedicated Line is an important part of Beijing-Lanzhou Passage, one of the
main passages of China’s high-speed railway network of " eight north-south lines and eight east-west lines". In order to
solve the difficulties in bridge design caused by the complex construction environment of Zhongwei-Lanzhou Passenger
Dedicated Line, and realize the design aim of "safety, practicality, economy and beauty" to the maximum extent, the
bridge design of this railway is mainly based on standardized simply supported girders, and long-span bridges are
adopted as auxiliary solutions. This paper introduces the design features of key bridges such as those in collapsible loess
areas, those in high-intensity earthquake areas, segmental precast bonded girders in mountain high pier areas, long-span
simply supported bar arches, etc., and concludes that steel damping isolation bearings can effectively prolong the
natural period of the structure, and meet the requirements of large displacement of the structure under earthquake force.
Key words: Zhongwei-Lanzhou Passenger Dedicated Line; bridge design; steel damping isolation bearings; collapsible

loess

1 TR ﬂi,%l/\fPJlliﬁJZBﬂ%ﬂﬁiﬁﬁ, [r1] P4 285 22 N X A1 32 3 7Y 7
7 BB SR L X, S 24 s R AR I E B A 4y, 23R

bR EMEB LM T T AR ARKAHER  E a7 — 57 R & A0 Xk 1 52 52 5 S A
BEN,&EAETE R DH, mmaamn L2 2LRIEL K 219.707 km, A HK K HHF 104 8,

5 HH#A.2021-11-22

TEBE R AT I (1982-) 53 R LRI

SITAE A . P2 R AR AR RG] R B PERAR ,2022,13(1) 198 ~102.
CHONG Boxiao. Overall Design of Bridges of Zhongwei-Lanzhou Passenger Dedicated Line[ J]. High Speed Railway Technology, 2022, 13(1):
98 -102.



%14

P - rp 22 s LA R SR

2022 4£2 f

PR B 86. 861 km M R (AR L1 39. 5% ;
2B KB 48 22 G 12,902 km, BUAT R R R A
6 JEE A R K 6. 077 km, HR R (5 R BE K /Y
47.1% ,
1.1 BRZH

22 B R AT LR BT 2 S BT A B L X
LRI B ] P BUBURP I X AR L X B 3 6 X
LA X MR A TER R B 2 o R T B0 A b
JZ o FEERO B TR, K R R BB Y L
P BT 5 | KHEZK 3 28 B S AN BRI B K AR
o JEiRs TR 2R X, TN, 2

DA N R B (B 0.1 ~0.3 g, 3
e ZUEEVIL ~ VI, 65 % HIAF AL T VIEE HI A= X
1.2 EERARIRE

T2 e LR BRI 1 PR,

®1 EEBERIRER

e FrifE
BRI Kzt
IELREH W

BT 250 km/h
B 4.6 m

HUEIE AELIE

WA ZK 1E R

2 HEEITHER

2.1 HRMMEHER

2 BRI M, S 20
LAY 64% 5 4 DU R AR A M M L
Wt 0 L SR e U TS U T R 4L, 5
I C112%) ~ V(IR F1 TG FE S0 W
NN 10 ~35 m,JR G- L5 DX NG 2 R
%35 ~50 m W VIR M ES . i
SR AR B £ 1 B SR R L 4
K RN 7 BELH 0 R VRIEE o LT 500
L BHE RIS T 07 TLERT T VR A, BRI
G

B AR L R IR I Wi A5 A
I 2RI 40T 08 T T TE AL
W PRI R A IS B st 458
SR T ACABEL 5 5 4 3 B, X5 e 1
L BRI ST, Rt 1 FLES S, 3 I3
BRI BORRR T
2.2 FEARHEAHENE

2 235 U AR I B BN — TS

T DR X1 7S 48 LU —8 3% 1L b = FJR ] L
T, BB L IX HURR R B ZUE IR 0.3 g LU b A A2
RGP RPURIERT B bR, o 24 Kis B4 @ ZUE X2
K BB R TR AR, 8 ) 1 5 8 A BHL e Dl A 22
S, KKRREARHLAE T AF S gl i me )i, DT 2P
o ARG ) i HL A 2 45 R A IR . 4N BHLJE U B AR S
JAE 8 3k R BRI S R 2B RO e Al e 28 AR 1) AR
HEBHJE ToiF , T W E A U8 b 7% 2 R Y 2K AU 40 S 88 .
R AL M e B AR A AR A% 3 BN S B ER 23 KF ) e
B INAE SRR T D8RR MR 7R A7, 3 3 DR A Y BT AR TR
W SRS RE 7 IR ZE A B R L R P
SN R IR, AT S0 2 AR )R SRR AL S
BOR %R BLEFERE O I IR 5 SR AR
$2, T LAAR Ty (58 by S B0 1 72 s B 48, sl A 1 R AT 46 5
JRE A A v 2R

R 53 M AN BELJE 98 B 7 S e i e 288, R 25 )
A BRICII T3 MIDAS, X 7 2% %32 % 24 ] 7 G2 gLy
BREEA T AR R AR AR A0 HT o 25 SR F W AR BELJE = JAR XoJ L
M 1] P 08 o 7 80 R S A G T R AT 1o Dl PR RR AR, T
bR DXGUATE [0 - Yo D B 52 2k 42 %, R 1) - Y ik
A 31% 5 8 FE Hb 5= X AT [0] °F 32 9 B 7% 2
56% , B ] F- S48 B 72 2R 39% ;5 SRR D IR AR AR
[EE/5a8
2.3 #WEst

W R a5 T hr AR B 5, TR S92 FH i B DA
T2 32 m 24 m 2ol g2, BRI | A i R
PR SRR R M, i A LR s SRR
FARES T SR 25 8 RS SR AT MR
K BEF TRk AT 5

U TG B R 2 vh 242 R is B R i i TR,
L5 25 TR TR B TT ) 38 O 1 25K /N K]
A7 Uk 0 R, I 25 AT AT DR Dy s A A A ) 2 2%
PES AR BTN A A SR 0 RO o 3 37 o Y
FHERH T (70 +104 +128 +104 +70) m N ELE
DR E T E, (60 +60) m T 25 18 2 o] Pkt
F, BEAN , KM T80T 45 vkl B, M7 B % 18 T 1K
5 )2 SRR B A B A R R T A SUR 2
IKAE + 1 m U R T Ao SR AR A kb o 188 V5 AR MR %
F29 60 m, B (1 =56 m) + (18 —64 m) 15 B
WEDF T SRS, >R FH SX64/2700 BY F 175085 3l S 4L ik
BEMLERE o 05532 3l IR e DX 2 2% ok 2% A2 L 22 A
B AR R A2, R (4 x32) m (6 x32) m (28 +
3 x48 +28) m ZEIH LR,

2 Hia TR L I 3 s A gk, Hr



100

%14

FRREE 22 Ia L LB R AR BT

2022 4E2 H

22PN IXHRZR R B BSREAT b 1 Pkt BT R fe S
7% W XMERE R R o AR 58 SR A H T Sl P 2k s A i
OB, BTN 2 22 m, S UM A 150, 3t
RO R LR B o B FLHE T
PESERRIEA , T T TS & T (3 S TR 55
TH UL, XSt T 45 b AL ik A T 2R B b I, R
FIRESZEAUBFLAE T, A BE PR AR 3/ 0 Jl i 4
PRYESI /AN it TR B2 R A5 A, R B T A it T
WEA SR o R, o 0 OB R A ki
B, it T2 RS BR, R/ x B T, 17
IO R F 7 R AR B 0 it T, PR E T BE A 2k
BE L WA T RAFRCR
2.4 IR

22 %8 LA AR ME RS A% ) S LA T 20 8k &
T T AL B AN M B, LR B (] AR 22, 7ERR
it A4 ) TS0 LB 3 A R W SR 4 AR AR, SR
18— PR AR AL 25 B % G S Bt T 5 %) T 4 g 1]
PR, i TR BRIE F AN i as AR e, o T3]
R MR S A B A0 L DX B 2% 1, R A R 57
FEH ARG E ST R A TS
PSR

WS BEE SR LU RN &, /N5 T 1 2 R
ARG BRI DU R SRR 1 o ¥ 73 1 2 e [N 15 1k
A BRI R s R SRR DR R
FR it 07 1%

3 ERFFHRHR

3.1 EBEHAM—TERRHEZHER
3.1.1  ZhkyiEAl

18 8RR T H 48 2 M8 IX VG 72 AT, 3
By s SR L) T, Ak A I 5 U7 B B s KT
60 m B v& K B2 320 m, KT 40 m Brig K2
1 km X5 & K F 40 m Beig it 47 7 (1 =56 m) +
(18 =64 m) fA SR I %M 37 =32 m faj LR R TR
BF R, LRSS R B R RS CR TR AH — &
LTS B TAN I SR, SO T T 75 18, K
JE T S QR A, SOWROCR Y o A A b TR EE -
MR 1z, 1y BT R PR it TR bkt TS e
TR+ 52 JF 245 ), PR I 18 V8 Ry AR TR F R i
T BRI R S AR
3.1.2 4itgixit

1 —64 m 5B P 18] A A BE 64.0 m, 32
K 66.4 m, FEURCRFEAE 5 A & TN TR BE L

SCARGE,RETITE 12.2 m, JIKTE 5. 2 m , B2 5.2 m, F 2

BRI Antal 1 B 25 RS BB IR RSF ORI R
e > BB IE  AG R B B AR A KT 5 m B
RAEHE 2 000 kNLAPY . BRI B e, 15 o
BEHSE XEFRATE 64 m 1 BB PR R IE SO 17 A4
RRBE, 16 MR, SR K RRBE R 1 710 KNV

1220

49 340 460 340 40
129 _ 2% 2% 2% |
i T BT LA I
‘ so_‘ 270 90 340 90 270 ‘ 80 ‘
(=}
)
20,
e
2
—+- N 2
ST 2 =
70 240 70

560

164 m BRG] ST AH RAR BT T B (em)

V25 R TR M B 4242 A 1 L 2 DA 5 Mt R P T 0
THLIBER + BEE % H 7 BEHERHA=IGLA
PR RL 1 T (8 o BRAEREAR A B BT Sy Eoh , eI
R TR A B — 2 40 1) B ) S el B (2 1 vt , B )
R S T B — O A A TR e, B
R FBSIE , BT 9E 5 om  BEARESTE 15 em, 85 5 em,
R S R AT R s S A A B9 B A 8% R O 15
SR A, IO JES AR B B TOURS 01 1 AR AR IO 1 15 G
PRI 1A 58 2 em,

JE A2 A b VA T B S I, AR e SR LT VAR e, 58
AR RS JEERE 1 ~ 1.5 mm o Ay dhE 6 FOUE 455 3 25 9 M
PEEEAb I R R BT I AR b A TR 77 FLAE 5 A L
IS, Tt B T 191 7 LI 42 S SR AT S 1) 4
AbEEFE i, B R B
3.1.3 &ItFEA

(1)64 m 15 BT REDERE Ry [ N 48 B R i K 5
VT B L e AT SR

(2) Tk AR 2 0o 45 W 2R B SR e ol 4, 18
VB RE R 17 B A B PF A F R =5 000 m ¥ [ il £&
12, 4% I I, Jg AR IE 45 M R TE , SR K 2k 1
MGG T T2, S e 4 6 e b P A g o 4y
B, At JE R T BE I AR B 8, ARG AT i
1 BE AR T s o e B

(3) 719 B o e B f7 S % R T il R LA, 7 vk
RIFATE R R R 6 em, Ry SE BT I 98 5 S5 4R E
] 7 S R ) B, TR 1 U | O R B AE R HLIR B
Xt PR S e A R, R AL A RS RERS 58 1 7 2K,



%14

P - rp 22 s LA R SR

2022 4£2 f

3 e Jan i B PRI 2 T 2K
3.2 BHREEFAH—I -128 m 3 RITH#
3.2.1 ZfyitH!

UGB RF RO, T HOM 4 22 0 DX 04 22 B o
D K 28 TRE L BT BE o 7K 2 DR 2 B R R g% 5
60 m, SGELERI A 47°, 1 I R i ORI D
PNEEPIMIAZTT 2R 1 - 128 m i SERFTHAS BB
3.2.2 #itgiit

AHF R REALA AR, diffll R | AR T
FRAEH A IS 128 m, R 2K 1312 mo KM
WAETREE LU, A7 A0 B, U O a] B 14,3 m W]
BRI, BEAE AR 1.3 m, 55 3.7 m, R R
WL, RIS L 1/5 0 ZR 08K F BN 7 1R o6 4 ) S AR AL
SORAET 3.5 m, BE R E 3 m, TUGE 15,5 m, IR 9L
13.5 m; WFIBE 17 XN A1 42 B J3 XU AT, SCREAR
R FTHEES SR 14. 4 m, HOR AT 6.2 mo
RIFALT R =5 000 ml& {2k |, 3% MR- 70 b 035 T 22
AR B 3 SR SRR S 05 vk, R R A
KRG L B FE R R PR T R

BT AN & 2 B .
143002 402,
% L - P>
110 AN | R (R ¥

vy
v q
\ N
25,130/, 25
T N \
O i O
2 | |
@ 125202201230 | 208 | 220 /125
I ‘ o gi/\?z&, = 20 ‘ I
K\ WJ&:& B e e
- j =
s [130981605200),200, 40,200,200, 200] 39 3
o C J Q‘ N 7 55 o
¥y ! . A
SCHEH 2
130 1350 130
1610/2 J 1610/2

B2 128 m RAFHFHEREE (cm)

3.2.3 Bithrs

UGB R R B R -

(1) SR FHAIRRE 3 42 17 JE8 X0 7 R 2R, 20 J 401 3
BXIB 8 E BRI

(2) EWFPIMIRE 32 m T fa] SCAT L, A BT

T LR ] FE R v R W R i R A LA R K o

(3) SR ) (] BE 13,5 m, R3O0 1) 45 9 , S v 2>
PrEREE 35 T, Beit >R MR A I AAHR
LBFL R 32 m T T S 0, 1 S GRS S T 5 R AT HEA
FZERER, BT A 7 17 S RO A 15800 3 i3 7 2 IR 1
=, AR TR R, s — 478 T e
FRBE L s ThE
3.3 IEIEEAFAN—(70 +104 +128 +104 +70) m
3.3.1 hfyukny

U IIG B R R S TP 24 s B s il TR A
THMAu B AR, 75 41 m, 7 R 1 i 4k
WK IE R 90, BRI K # Sz , K T8 e
25180 m, MIEEH A V 9, K FH ERAL AU @ A, 1 2s
TEHE 80 m, 15145 (= B =8m,, MFhikAb 3 R B o
7 0.34 g, i RHAE JE T 0. 55 s, S 2 B Tt A A
BRI RACREARXT I8 1T 3k i 2, 255 Bl HO |
TG DL LA S Hb 732 56 2R, SR T (70 + 104 + 128 +
104 +70) m % 2L 5958 ] =3 0A
3.3.2 #hikyiit

TR B R (70 + 104 + 128 +104 +70) m,
FREK 4778 m, AR AR LR AR R AR
B S5 AR TIPE 12. 2 m JiEE 6. 4 mo 3 Ab B
B9, 6 m RS SALEE R 7.6 m, i S R A K
AT R o 5.0 m, R = N R R, BEihiE
Uk STV ORI W& S DAL 5o Wl st 23 o
TGN 122, /N T RS RN 1. E3R

SRR TE WAL 3 TR .
12202 12202
a4, 140 430 430 140 40
b T T2% T 2% = 2% _ T 2% ﬁo
T St
30 {9
Ql & 90X 309030 S
80 110430 180 180 30p 110 180,
210 . 210
g
4
‘:P
- 0 / )
X 20x20 2ﬁgox2 s
S COUEN g S
N IS
, 2 l ,
20X 20 #—¥——20X20
- ] 6030 [i=60x30] 57 -
= ‘&Eézﬁ = i =4
i g i
il Q 0
> ooy, sson A ss02 i) Ry,
640/2 640/2
B3 X aENEE(cm)

101



%14

FRREE 22 Ia L LB R AR BT

2022 4E2 H

3.3.3 iR

WG HOARE R RO T @ ZU R X, R 2
PRI TN, ) R 1 3% S R A5 A, PR B TR
AT, 15 L 1T 1R 7R i ol 7 S 8 B K 4544 ]
IREAR b AZ 7 8500 b BH e A4 R e S I AL G
URRE 7 48 o 0Lt T 3K R ik PR 75 S AR A BT 14 L BT U
BY R PEE 1. 05 fi5 238 MR K -5 Jy il , 238 M mE A
FAF  PUBT RS AR BT IR, U B 72 20 B R R 4B s 18t
R B RN, PUBT A 2 B ORI R R 4
RIEAER, MR il /N, KIF R E 2 4
1 500 kNBHJE &5 , 5T ] B 45015 B, Pl M= AE
T SR PR it T ek P 7 S 88 5 R BEE AR 2R [RIAE T, 5
38 S PR L, [ E BLES RE AN 3222 198 kN - m[E &
432 493 N - m, 45 4 3, 752 R 1k 80% ; T v i 5 A
538 mmfF % 152 mm, FEIEIE 65% . Ak 1 [E 2 M
FeIERERSE A T TR R e A
HE R &l 4 Fis o

4 FMESRIZRA

4 HERIE

22 Bas LRI HE B B B B, 72 BT
FE53 ) AT g Ak B A 2 iU AF IR , AT X i
B P B s DR 2 | v R b DX 28 0 B T il e )
GEVA e R i85 BE T S 2 FFHEAE BEME AR R BT i HOR
AT TIRAMIGE , A X o S R B SR 0 e
THRTERZR.

Sk

(1] PR, B bR kAR R B[] Mgk AR, 2016,
7(2): 42 - 45.
CHONG Boxiao. Design of High Speed Railway Bridges in Loess Area
[J]. High Speed Railway Technology, 2016, 7(2) : 42 —45.

[2] GB 50111 -2006(2009 /) , Bk TREHURBOHHELS].
GB 50111 —2006 ( 2009 Edition ) ,
Railway Engineering [ S].

(3] %W, & H. WRERME - 163 SO T s SR R AR P Ak
F[J). Mriaigt, 2018, 48(1); 54 -59.

Code for Seismic Design of

[10]

[11]

[12]

LI Aili, GAO Ri. Study of Seismic Mitigation Behavior of Shock
Absorbers and Sliding Bearings Applied to High-speed Railway
Bridges[ J]. Bridge Construction, 2018, 48(1) : 54 —59.

WK DM 2L 48 m R SCRM PRSI T]. Bk
M TR, 2017, 34(12) : 57 -62.

FENG Yacheng. Design and Application of Shock Absorber for 48 m
Simple Supported Box Girder Bridge of Baoji-Lanzhou Passenger
Dedicated Line[ J]. Journal of Railway Engineering Society, 2017,
34(12) . 57 -62.

KA, R, EAER. BRI b iR R R
W AR AR [ )], PREARERCIT, 2019, 63(4) . 17 -22.
ZHANG Zhaoyang, WU Yaping, HUANG Huanan. Model Test of
Water Immersion Influence on Bearing Properties of Pile Foundation in
Collapsible Loess [ J]. Railway Standard Design, 2019, 63 (4 ).
17 -22.

MR, BRLY, EmIBH. MRRE LR 4 DO G BE R ) S B
Bl [J]. Bl TARAR, 2018, 35(1): 6 - 10.
YE Chaoliang, LIANG Kaifang, WANG Xiangyang. Statistical
Analysis and Proposal on Pile Negative Friction in Collapsible Loess
Areas[J]. Journal of Railway Engineering Society, 2018, 35(1):
6 -10.

RGN TR 56 m Y Bepf e FT AL Je 4 S U A I TR
WEELT]. BRIEEFHAR, 2019(1) - 78 -81.

LIU Baocheng. Construction Technology Research on 56 m Section
Assembled Box Girder with the Method of Short-Term Independent
Prefabrication in High-Speed Railway [ J ].
Technology, 2019(1) : 78 —81.

BT R T BT I e PR TRT SO B A R AR B
[J]. BE#EST, 2015, 55(10) : 60 —63.

GAO Mingchang. Technical Features and Advantages of Railway

Railway Construction

Assembled Simply-Supported Box-Girder with Epoxy Resin Joints[ J].
Railway Engineering, 2015, 55(10) : 60 - 63.

WP BB 64m BE XUZR ] SCAR S Br (BcHE4%) PREIE T3 AR
[J]. BEBEREFHOR, 2015(2) : 14 -17.

SHANG Qingbao. Railway 64 M-Span Double-Line Simply-Supported
Box Girder Segment( Epoxy Joint) Assemble Construction Technology
[J]. Railway Construction Technology, 2015(2) : 14 —17.

YPHRUN. o B S I T S AT R B I SE T ] BRI AR E
it 2012, 56(7) : 60 —64.

SHA Peizhou. Design Research on Simply Supported Tied-Arch
Bridge with Long-Span in High Speed Railway[ J]. Railway Standard
Design, 2012, 56(7) : 60 - 64.

BRI, FI4E], VRAEIN, 5. BORLREE 4R 0 R R A 1 1
IR RO )], R3S upily, 2018, 37(10): 1 -7.

LUO Zhenyuan, YAN Weiming, XU Weibing, et al. Seismic Control
of Long-Period Bridge Structures Using Particle Dampers[ J]. Journal
of Vibration and Shock, 2018, 37(10): 1 -7.

TEIEDS, S2/MS, EhICTK. W 2454 B ik B AR 0F 52 5 1
[J]. PFQREEUE, 2019, 49(S1) . 7 - 12.

WANG Zhengxing, CHAI Xiaopeng, MA Changfei. Research of
Dampers Used to Mitigate Vibrations for Bridge Structures and Their

Application[ J]. Bridge Construction, 2019, 49(S1); 7 -12.



