2023 44 H Moo B B AR No. 2,Vol. 14
1452 M HIGH SPEED RAILWAY TECHNOLOGY Apr. 2023

NEHRS: 1674—8247(2023)02—0013—06
DOI:10. 12098 /]. issn. 1674 — 8247. 2023. 02. 003

i \Zi%%ﬁﬁleﬁ“i%’étiﬁﬁfiﬂiﬁiﬁéﬁﬁﬁ%ﬂ%’:ﬁﬁ’fﬁ

IR ke R 3:8
(1. Pk B TRERIA R T EAT],  ER 610031 ; 2. PURGASHE K2,  N#ES 610031)

EZ

R E A R I R B R 25 ¢ AR SRR R M R T R B R X [ e 4
Yt o FERTELH S MR DX RS2 R L, B 3 A T R R SO B e ZREE E N ANECN L, R
ST ey R A 1 BU I YA U3 G N g ot X i B e 711 N =1 s IR W N U T Rt 9 SIE N R =W
PEHEAT T 4307, G5 R R W (1) Fehr BUH R b B ) I3 5 KA IR IR R (RD “JRGE 27 ) I, Bl SGs i it
v Ry S OGT TE R TCAE R I IRACIRAS 5 (2) SREGA IR g ARUBTaE [ RIS OB Fh s
b FEATIALFE | IR 1] T S5 bR 26 R R EER  RTr RA L (3) AU R I M JCEE B 2R AT 1k
REIBIE T 25 t Fl s 250 T f S 32 AR TCAETE 725 i ml A 71k, RN i AR < 227 48 oMk i 5 X
] JCAE L BT — e 2

SRR (A SR TCRETEAY 5 2T — IR ARAR AL G\ 1m) g s (i

RESES: U213.2 SCERERIRAD: A

Longitudinal Stress Analysis of Continuously Welded Rail Turnout of
Ballastless Track on Simply-supported Girder of Mixed Passenger and

Freight Railway
YANG Wenmao' LIN Hongsong' XU Jingmang® XU Hao' ZHAO Sigi’

(1. China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China;
2. Southwest Jiaotong University , Chengdu 610031, China )
Abstract: The Padma Bridge on a railway connecting line in Bangladesh, which is a mixed passenger and freight
railway with a design axle load of 25 t, and ballastless track and trans-section continuously welded rail track are laid
on the bridge. The throat area of Keraniganj Station is located on a simply-supported girder bridge. Under this operation
condition, the continuously welded rail turnout group on the simply-supported girder is rare both in and out of China. In
order to ensure the structure safety, the strength and longitudinal stability of the turnout under the working conditions of
expansion, deflection, broken rail, and braking were analyzed by establishing an integrated calculation model of the
turnout, girder, and pier. The results show that: (1) The maximum longitudinal force of rail at Keraniganj Station
appears on the main track (i.e. "Track-2") , and attention shall be paid to the service state of the continuously welded
rails of the main track during track laying and operation. (2) Longitudinal stress of rail, rail fracture value, displacement

of the point of switch rail, displacement of point rail, displacement of stock rail at the switch, the longitudinal force
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of spacer block, and other indexes meet the specification requirements, and the design scheme is reasonable.

(3)

The method for checking calculation of continuously welded rail turnouts applied in this paper not only demonstrates the

feasibility of laying continuously welded rail turnouts on simply supported girders under the condition of 25 t axle load, but

also has certain significance for the Chinese standards "going global" to guide the design of trans-section continuously welded

rail tracks of overseas railways.

Key words: simply-supported girder; continuously welded rail turnout; integrated model of turnout, girder, and pier;

longitudinal force; displacement

o I A S B i 2R A e b
HRIER AT R EHARR, L% 2K 169. 829 km,
JE BRI ] P R X AR TR L IR N BT
120 km/h 15 25 t (& B LR ki, b 30. 04 km &
() = 2R 35 R T ORI S X [R] JCAE 4k 8%,
ZEE G, PIE T ARSI R AR
12 L TCEEE 5 0 TR S 0 b A E R
BARTLLR R, e T S 2 L B B JCHE BaE ek a7
M T E R A D EER

B b TCAE I8 7 (W 9\ 1) 327 7 58 B R e 1k ) it
KT E B A S B K R AR R A ) 4
pE

T S B 7 A EER N o A B X
L IURPRAS 2 3 AR AR AR 2R ME LA
FROOXERT, Uk s Ve b oty 17 S2 Qo 0F L CaEiE 7,
HAEB NGB0, B A fb A K, 4 10 d 224 B
Fels 13, S S e R A A R AR A
Vi P 7R FER B TR 11 7Rl 7 S LB AR s B I
YL T8 2 U AN S R IR, Jo5 300 ok 1 2 72
XA SR T KRR . D R A2
AT LA, 7 308 R 2 R E R 2 R X
I, FEBET TR A T B UG 32 1434, DATR Sk osi /b
L F R B AR P 2 X S T

BEXIMF b JCEETE 72, 1) 52 D1 1), [ Y AH G245
PEAT T R AT 0. AEIBIE D s THF B2 IX
NI TOREBIE B TR R 5 07k A3 B T TR R
il 20 3 FE SR fr 2 VE FH R A L 28 X 9\ TCAEHIE 1
32 S SR s TR T S T Ak A G
HETE 7 Ak 2 (AR A B RS AY T v ek AT
T TCHEIE A 2R SR A ST T M
I (R PEAGHE AR BT i 5 kS e ML S s TR
B2k 42 5 TCRERIE T g O BUJC8ETE 72 A FROCTT
A St AN TR F2 B 7 RIAR [ 38 A A o 1) P e 5 o 2%
P RO TE 725, (%) 2 B AR S T AT S A

H AT, [N T8 b JC 4818 2 A e 9, &
B I PR A — R A OGS 22 N v Tk

B, B2 A X 25 ¢ B RO SRR R % DT AR Bk
% TCAEPLE TS I8 75 0 12 R Y R T
TB 10015-2012 ( ks AR L BRI ) e “1F
LB 75 XMy G TR BRI R FH i 2L 45447 R I A T
BETE 7T WA S R Ao R FH 187 SR A DR A
fii S22 b ICEETR 7 132 1 e i AN 2 U .

s I AT FE R 2k o 12 e 2 S B H N,
T E TAREAR N GUE PR 25 Al S Ak B 1 S 2240 I
() TCHE RS To a8 72 0, L mgee Mot f5 Wis i
GRBREE, FIXT T I, ARGl oy 7R —
IRAL” TR, X s Beith WL TR fE
TR B AVRSUE AT 1o, LIS A BT R
1 FXEGEXEER LT
1.1 ERENRZEHRE

e IV P P AT R B 32 e e S L H 7wl
2 5 4 (IS 1 45) M 28420t , niE 1 s
VR 4 B, “BEE 27 IRk, CBGE -1, I
1 -37 Ml -4 SRR R, Hid Bl -3 Ry
TR, e B A I S, Rl -1 5 s =27
ZIa) “EE -3 5 “BE 47 fYLRIEE A 7,03 m, %
12" 5 Bl =37 iR EIEE N 10,8 mo 3 NI E
12 4B, Y 12 S HIFiE R . Hi “H7 -1~ 18
w605 A -7~ 127 R

FERT B H AU v 2R T R0 38 m 5 RO AN AT
TREE AT SR, GniEl 2 P o 25 3 ol N3 72 A
X, B 2 A s 7L -1 ~ 187 -67 JuEA
2R A
1.2 EEREHEHPEEDIZIT

KH 12 S RIFIE 7, % JCE I8 72,0t 2T
£ 16.989 m; J5 1< 24. 181 m, J A 4° 457 49" , Sl
LPAR 440. 522 mo TEEFEAURH 60E1 4%, 280
K HT 60E1AS 4RI, JHIR TS W] 25 454 , S by ek
A, B vk FH IR PRk 2544

7 DR IR S50 A A TCHESIE , A
T A A AR AL B R R PRI AT — B 3



23

W0, 55«  SRILER BRI () S0k L OICHERE T B 2 90100 32 170 Hr

202344 H

| e M
6%@&HH@A 125387 -
— R ' H;ﬁ; ZEET.03m | ~l1'9iEa | =
""" = T T """"'"""'""""" T =1 L=
25— AVEE 3ay \ BIB08m  gmyg 0FHE~ guiin
} JiiE-2 - }
_ ) W1 2RI #H7.03 m ) _
—| - 24 i TS - I—
Pk 1= L[ 1 = AR
A E— IEE—
— TS 2R
B A L o 0 3 0 6E 4k %
B1 ERNEHAGNTEHRETREE
3% . 3 . 38 . 38 . 38 . 38 3 3 3 N
I I T I I ) ‘U%iﬁ,&. ; :
— > e — ]
T m— T \ -3
,72’?@?3 — | 45 I | I I I erljﬁ_zj
‘ ‘ - ] 3B 1 ‘ ;%%;.
E; | I | PR [ 18-

38 miAi AR

B2 ENEHAAGEFTERETEE(M ER 1~EBR 6" SEENHRRHEAB) (m)

JZ JRJRE o G AR A L i PR A NI, SR PR
B RS FRASE MR Y J] 15 8 =0 £ AR IR A 2
JZ T8 PR IS e MR 2 [ ke 21 2 A, A 3
IR o

i Saw A
TS S N N S
o T 7= Bz
— oz,
PR Sz EV AN
SRR

2 ARE—ERE
B A — AR LA 0 S5, 043 20 AR A
ARG, HET R (AL SR,

Kl 4 FiR.
W e YIS
E;m I I I |ﬁ
/////// Lﬁ 7777777
oy, A o
o - Rl
Mo

(e QT
B4 ZRF—EATEERTE

FH T3 PRAR IR A8 2 [ B 35 PIAT— R W3z,
FOVF % Z (A AR ), ST L IeaETE 2 A R
PE—A> il 2 GE AR ARG = R Z5 A R i

70 FIIE RAR 2Z 18] () SR FH S A4, 3 PR AR R R
W R 7 IXOR A T AYSR A0, 7 X 4090
[ RH 1R 12,5 kN/ZH o 38 R A AT (A 2 8] 5 A 1] W]
JE T T IV R A7 TR P A s s 40 S22 WIS
HRE =70 SN B B RHE 1 R 82 R 45575 2]
HAL I RIEE N 73. 84 KN/mm.

1) B AR AR o R B S B i O, IBOHEAR [
EJRE 25 t i E 41 45 “COMBINATION-5" faj 2% 2H &, 2
’l 5 Fis .

KR —RRR M X AR 0°C, & & FLil
58 C. ALTCEELBEPUE TIRAETE 34.5°C ~39.5°C
(T BN HEAT , U R IR Ty 23,5 °C, S KR
R 39. 5 °C, ToHEHIE KA RIHAT 22 30 CH &

3 HEER
3.1 WEME A
(1) 145 )

THESFER T LU T AN T34 W 6 T o
WL IR 1 PR,

F 1 FREMERTIRTHINEHELE NIEER(KN)
[RVA JeiE - 1 Meif -2 i -3 it - 4
Tl - 849. 81 — 868. 46 - 866. 04 - 853.04
31 +1170.40 | +1220.32 | +1189.83 | +1171.94

e 7 FoRbidy, =" FoRIE )

A% 1 AT, FHIR T, X i KA 46 1 ) B TE
TEZE(BP “BiE -27 ) |, 4 868. 46 kN, Bl 112. 993 MPa
(60E1 40 %1 i THT B2 76. 86 em?) 5 [ i ), 9 4 ¢ K



55240 W0, 45 HARILR IR A 09 T JCRERE B INIR) 3Z T30 8T 20234F4 H
ML wo 2 5§ S8 888 S 8§
9 8 o 9 g a o ag 9 oa
wenn | 5§ 3 138 333 735
91.53%kNm | & ¢ < g o d U A a Qo Q
9.33t/
om | HHD [GIOXOMROIONO0] [OX0X0)
HEE/mm - s0]) 650[) 650, 6400 Lss(j‘ss(i 3000 LléSOLGSOJ 6400 1 650[1 6501 500
‘ ‘ ‘ 16000 J“ 16000 ‘ ‘ ‘
Nzl
BEIHLZE 22 5] DT e 50.0 t (490.5 kN)
BEBLE RN H B0 ) ... HH T E925%
A 3R RIS ST e AT 13.4%
B 5 ENE 25t 3HES|ZE COMBINATION-5 75 &5 &
1000
10
800 |
§ 600 §
5 K
= > E
Z 4w =
g &
£ wmf 2 10
O,
-200 20 . , , , . . .
21000 0 100 200 300 400 500 600 00 o 10 200 300 a0 300 600
PR 2 B B 42 A 2 B /m
(a) ﬂ/mTIHJ (a) %EH]I/R
200
100 F
-400
Z 50
i~
& -600 Z
= I .
= = 0y
g -800 = \ |
= 50F |
-1 000 E 9
|/
|
-1 200 -100 - v
21000 0 100 200 300 400 500 600 _150 L - s s s .
PR S/ M 5 1 B /m 0 100 2% 300 400 500 600
|><| L |><x
(b) P& T BEMGIE
(b) %'JEJJIUL(U\EéEE)
B 6 FHEREMEERILTHNN®MESHE 200

i1 45 $r gt B AE B
158. 772 MPa,

(2) Bl Sy Fnil sh 11

Tl K et T B, SRR KA 4 e 0 24 AR i
T =27 Lo FRB AR T O E W A for 3 A B TE I
i -27 Bt Beh ToCAE sh T80, Bl 1 Fnibil sl
T BRI 7 FiRs. Be il A s g
Wz 2 P,

FH 2 2 W, A = 2 shast, Sl shRfhin e, e
e RN J120 153. 17 kN, Bl 19. 93 MPa; f K

-2k, A 1220.32 kN, B

B IR F1/KN

0 100 200 300 400 500 600
B A 6 B S /m

() HlEh TALNAT 2 L)

B 7 RS TR TRREMNE 5 mE



24

W0, 55«  SRILER BRI () S0k L OICHERE T B 2 90100 32 170 Hr

202344 H

F2 HEHR S TR TR E SIEER(KN)

ERVA JBEHE -1 JBEE -2 JBEE -3 JBeif -4
sl +2.03/ +19.26/ +5.32/ +2.30/
-3.58 —-11.53 -4.36 -1.24
P 0. 00/ +120. 79/ +13.32/ 0. 14/
-0.82 -86. 82 -1.22 -0.82
2 35.22/ 197.26/ 34. 66/ 14. 50/
-42.74 -153.17 -79.40 -42.50

T WEh 17 Fon NAEE A BN, “Hsh2” R WA BRI 7 %

ALY, = FRIE ]

SR Sk 197. 26 kN, Bl 25. 66 MPa.

(3) HIRN BT

FER IR Ay 375 252 3 S i) A AT T PR A 2, AR
i Q/CR 9130-2018 {2k i %I 1 B P (g BRAR 2
) VOB SR A TR 25 LR AT Bk S
KA BESES RN J1oh 122. 64 MPa ; B 1 Skt KAl BE
AR S 105. 11 MPa,,
(4) T Ry 205
BN R S A a0 3 TR B4R T
St TR, BT SO WoR i EAs R b 4 7

KT J1, K4 T o005 45

PEAT 58

20 F

AL /mm

-20

-100 0 100 200 300 400 500 600
L AR €5 B 19 /m

B8 W TRNHBE

R4 RPRIHEN TERBMELER(mm)

. AHXT OIS
THE T4 FA L T
15 5.89 -8.20
25 -4.41 7.24
35 1.93 —4. 45
4% 2.37 -4.51
5% 2.38 -6.58
65 5.96 -8.23

TE: 7 FoRIrmmA, =" FR I A

i N8
B3 WYHEEHAER M) %5 OHRHIEN FEEMMBREHEE ()
NLJIZERS | SR | fhEER | ISR A1t XS
JERE ) 122. 64 112.993 19.93 255.56 s FHE T ]
EANP] 105. 11 158.772 25. 66 289. 55 25 3.38 14. 14
35 0.72 14. 16
AT H SR FH R320Cr #4511 60E1 84201 , i IR ok 8 45 413 1154
64582 MPa, %1 1.3 1195 42 B0, LA VF IS 55 153 7.73
{0y 496. 78 MPa. H 7 3 T 1, PN I SRR R /g o 187 o3

A 255. 56 MPa, fix KL J1 24 289. 55 MPa, ¥/ T4)
UV T, B0 T R 2K
3.2 MENHTLE(E

HURE R T 00 e KA 46 J Ab (R & -2 bR B
Zevfilfui 112,90 m A0 ) T BTAE (L, WO TR 4h
RUE 8 Frs.

FH &1 8 W], 40 0 Ky 4% B 5 K M 37. 96 mm, &
AR B TT B 2R T TR ) TR A 1 S F FR A
(70 mm), Jifi /£ ZR
3.3 RMBOHMHBLRE

Tk B T, PR U AL R s AH X T
SR AR ANER 4.3 5 PR

HH 3R 4.3 5 AT, RN AL B A ARG T 5
AR G A #2430 8. 23 mm A1 17. 73 mm,
IINTF R I TE B 2R TR ) TR A 1 R BR (A

T 47 FoRTT A, =7 R T7 w22

(40 mm), W5 FEEK
3.4 FERBLOERPSHRBIIE

R R UE G B VEAT 5 AT B AT 7E ] — B
LR R E 7 o B DL R AR RBHIR S,
T b LA B 5 W G 2 ) ) A {7 8 I 4 1l 7E 5 2L
TEFZ N

AR TOLR , s b FEA B S5 0 R AR X 62 8 4
%6 .

2 6 R AT, 7 i a4k JE AR T 5 1 2 AH 662 %
AR 4.91 mm, £F G (R BE o482 B T H LG ) 7
7. 3.4 75 “SSCUAI” R TR M L A LA
AN EGH AR KT 5 mm” IIHLE .

3.5 ERFE%HNARZH
ANE T OO, 38 75 B A i 8] B 42 Fr 7 32 19 die R



F24

W30, 45« B SR IRAR BRI A S0t L OCHERIBE AR 1B 29100 32 170 Hr

202344 H

®o HHEBLEXYNSHREMLHER(mm)

HEGS | THE o4 T E7a Mzl | #lsh2 | Wi
15 4.91 4.11 0. 00 0. 00 0.32 2.14
25 0. 65 0.71 0. 10 0.22 0.02 1.01
35 1.20 1.07 0.10 0.01 0.35 1.91
4% 4.71 1.96 0.01 0.08 1.10 1.38
5% 3.81 4.72 0.02 0.08 0.76 4.90
65 4.39 4.38 0. 00 0. 00 0.07 2.90

TE: “Hildh 17 FoR NZE =AW S, “Hsh2” Fon WA BRI 8, 7 &
ARIT A, =" R TJ7 ) [l 72

YT ARG 7 .35 8 PR
F7 EREREBKFZNMEHRN)

EEHS | THR | FER | Belh | WISh1 | WISh2 |
15 | 218.78 |-225.00| -0.25 | 0.01 | 5.41 |-225.00
25 |-140.22| 189.59 | 0.21 | -4.07 | -5.15 | 85.96
3% | -142.97] 225.31 | -0.22 | -0.02 | -8.02 | 225.02
4% 75.00 | =75.00 | —0.06 | 0.25 | 2.10 | -75.00
55 | -191.89| 225.00 | 0.16 | -0.47 | -4.20 | 225.00
6% | 220.83 |-225.00| 0.12 | 0.04 | 0.73 |-225.00

e HlEh 1" FoRNEE AW, W2 R EZERD, 7 %
ANDTIEN A, =" FR T 1] ) 2

&8 ERMARERSKAZEIMNESRKN)

WA | THE Rl | s | WIsh1 | dIsh2 | Wi
15 218.84 | -225.00| -0.22 | 0.01 | 5.16 |-225.00
2% | -138.94 | 189.21 | 0.20 | -4.09 | 62.82 | 288.08
3% | -142.13 | 225.54 | -0.24 | -0.02 | 59.73 | 225.02
45 75.00 | =75.00 | -0.04 | 0.23 | 1.89 | -75.00
5% | -191.14 | 225.00 | 0.16 | -0.48 | -4.20 | 225.00
6% 220.80 |-225.00| 0.12 | 0.04 | 0.72 |-225.00

VE: a1 FoR R B AT, “HIsh2” FoR AT BRI, 4 %
BT, =" For oy A

FH 2% 7 ISR 8 W], 2 53 72 0l Je 1) o 2 A D ol
T LT R SZ 9N Ty ek, A 288. 08 kN, A T.F& 5L
AR T 2 4R 10. 9 2% M27 18448 5 EL A (%
ORI ) AHEELS . RS GB/T 3098. 1-2010 € ' [E - H LA
PERBIR R IRETFNIRAT ), FEAR M27 8244 A 88 S0 A F
N IR TE R R 459 mm?, BCREAR BB BT 2K AZ 1 BY 1V
1 313. 82 MPa, /T 10. 9 9% i o A4 19 2504 59 W, T
415 MPa,

4 ZHig

IR FE A UCAE 25 o il B A 50 BT LA Bk ) SC
QM LIV R CHEBLIE JC8aE 7 it . A Sl 57
R — RS X B DL 3 T AT
TCHEIE 29N 052 T HEAT TR ANTEAL  Z5e T

(1) B 1) B T3 fie KR B A 1B Ze (R

18 -27) b MO E AT Sos AR v RO TE IE AR
(Y JCEE LR IR BOIRAS o

(2) BN 1 ) S TS (L T8 25 AR B AR it A X
THRABAINGE NS BRI AR T I A B i 45
(iR AR AL FEA LS R AR X (2 AL | 1] B R A 1)
TIARMIR . BEAA ST i iy JoAE B 72 A B 5,
I 7 R RS B A i RS PR R L R, BT
ESEE

(3) AR SCHT R A JC 4838 70 A0 53 07 1%, BEBIE 1
TE 25 ol E ) S 5 T ARG BIE Jo 4R 1E 72 i AT AT
P, TR R v A 257 48 SRS MRS X [H]
TCHEA BB A —E R =

e TR R, ] SR AT S PUE S5
(5 KX o A ] S5 bR 22 I, W O 7
SER LAY AR, VRS B Bt T AL A TR
ol /D % i i 47 AL T X0 T 28 S5 R R SR . [RII JE
SO TR] 30 IO Jo0 55 68 3 72 24 TR £ R A s D00, A DR 45 4
LA,

SR

(1] w22, Badl, Mk, 55 . &is L4 b ICsEiE 745 1) 2 Rt iy i
FELT ). T EEERRE, 2009, 30(1) : 29 - 35.
GAO Liang, TAO Kai, QU Cun, et al. Study on the Spatial Mechanical
Characteristics of Welded Turnout on the Bridges for Passenger
Dedicated Lines [ ] ]. China Railway Science, 2009, 30 (1) : 29 -
35.

(2] B2l . B EJCEEE 2w it 5 e S gt se [ D 1. AR
PRSI RS, 2008.
YANG Rongshan. Research on Longitudinal Force Cumputation
Theory and Experiment of Welded Turnout on Bridge [ D ].
Chengdu: Southwest Jiaotong University, 2008.

(3] BRWIS ZCHE VFREA, 5F IR K IS GAORIS L FIosEil
AT ], R AR, 2012, 3(4) : 48 - 51
YIN Mingmin, CAI Wenfeng, XU Zhiyan, et al. Design of Welded
Turnout on Long-span Continuous Beam on Xiamen-Shenzhen
Passenger Dedicated Railway [ J ]. High Speed Railway Technology,
2012, 3(4): 48 -51.

(4] XUT7 . A RERE b JCHETE 20 B0t JUARD DR 25 30 37 46 00 43 A B 42 )
[J]. PaiprEiit, 2010, 54(12): 4 - 8.
LIU Fang. On-site Inspection, Analysis and Control of Track
Geometry of Jointless Turnout on Ballasted Bridge [ J ]. Railway
Standard Design, 2010, 54(12): 4 - 8.

[5] RG4S . Hr bl 2 X T PLE 2 Rk S A i fl
WIFELD ] BeHR: PURACHE I, 2000.
REN Juanjuan. Research on Force Characteristics and Structural

Optimization for Longitudinal Coupled Ballastless Track Turnout on

(T35 47 R)



24

TE 53 R IRI A R PRy DR ok T 1 e A

202344 H

(2) 7 (o] AR P % T2 B8 TR A, S i v (]
SRR, 1o [TTECA A AR BE T, SR TN A i 1A
BEATIEIRNE o IR o0 X BRSE BEA T A 2 AT,
BFETERA T7 30, B T RAFRICR , Bt 0 3¢
PR 1 o 2 4 e T A, B T [ SRR e B A

(3) WA LW LR, S it B M e 1 42l
I PR o IR T S A [ Ay T S S D
AU B, B T A R M I AR TR O, T AR s
A I 285 2R B I AT AMEE T, 38 B A R TR Y
H,

(4) BRIEZE R T “SEA I 4% + 577 BaR )7
A SRR BT A A4 1, 8 80/ NI R AN 329 S TR 52 5 T
7 RAFRCR . B I DL , 4575 Bl 22 5 L
e X 2 R HEAS TC S , 3 BLN 22 S LR de AR & A
XA R BRIRER T T ORI 2 B JEE SRR A 45 A8 LA S kb
TEIK, LA BR T 55 AN TR R H 9 52 0, FRIE
T BRIE IR 4

SE W

(1] Z=0m, B . PR A o I A e [ ], b A,
1983, 2(2) : 147 - 150.

LI Datong, LUO Yan. Measurement of Carbonate Rocks Distribution

Area in China [ J ]. Carsologica Sinica, 1983, 2(2) : 147 - 150.
(2] FhACH:, DLW . RIDE — SRR R R A s AL BRE R ) ].

PR, 2016, 7(3) : 91 - 96.

LIN Bentao, GONG Jiangfeng. Treatment Technology of Super Large

Karst Cavity in Zhushabao No. 2 Tunnel [ J ]. High Speed Railway

Technology, 2016, 7(3): 91 - 96.

[3] #HR . SRR LERIILRRE S E R R h BB [ ].
Bl 2016(2) : 57 - 60, 74.
LI Yongliang. Treatment Technology for Yingpan Mountain Tunnel of
Kunming-Nanning Dedicated Line Passing through a Giant Cave [ ] ].
Railway Construction Technology, 2016(2) : 57 - 60, 74.

(4] D% . HJTYBRIEBE RS 15 ORI IR A AR (1], &k
HhRELETE, 2010, 54(8): 125 - 128.
MA Tao. Study on Treatment Technology of No. 1 Large Karst Cave
in Longlingong Tunnel of Yichang-Wanzhou Railway [ J ]. Railway
Standard Design, 2010, 54(8): 125 - 128.

(5] SR, R, E24E, 45 . BTk Bl o L BE 18 5 R AL PR
BrElT] . BB CPR0), 2019, 39(6) : 972 - 982.
LIU Tongjiang, TANG Gang, WANG Jun, et al. Treatment
Technology of Giant Karst Cave of Gaoshan Tunnel on Qianjiang-
Zhangjiajie-Changde Railway[ J ] Tunnel Construction,2019,39(6):
972 - 982.

(6] sKAK. MTEERHBEAMEIE B R[] ], SRIEEEHAR,
2011, 17(2): 29 -31.
ZHANG Xin. Treatment of Giant Karst Cave in Longwai Tunnel of
Tiande Railway [ J ]. Railway Operation Technology, 2011, 17(2):
29 - 31.

(7] R . EIUE AT o B i 5 M A B B T AL e
FEMBABFLLD | e : IAREHIKS, 2018.
QIU Jingge. Settlement Regularity and Control Technology Research of
Ultra Thick Backfill Subgrade in High Speed Railway Tunnel under the
Condition of Giant Karst [ D |. Jinan: Shandong Jianzhu University,
2018.

[8] Q/CR 9218 - 2015 ki hs i Wit EF AL S ].
(Q/CR 9218 — 2015 Technical Specification for Monitoring Measurement
of Railway Tunnel [s].

(E#EF 18 T)
Large Bridges [ D ]. Chengdu: Southwest Jiaotong University, 2009.
(6] Frwhif. @i EkHopF b ICHE 2 R G0 2 R Al f st #ig Kk
BAFFE[D 1. deat: Jeatsgili Rz, 2014,
QIAO Shenlu. Spatial Detailed Design Theory and Experimental
Research on Ballastless Turnout System on Bridge in High-speed
Railway [ D ]. Beijing: Beijing Jiaotong University, 2014.
(7] Fedpi, wise, LA . BASIMHE T )Rk L T2 (i o
[J ], dentsa@ R 24R], 2012, 36(4) : 61 - 65.
QIAO  Shenlu, GAO  Liang, CHENG  Yusheng. Mechanical
Characteristics and Seamless Research of Double Slip Switches [ J ].

Journal of Beijing Jiaotong University, 2012, 36 (4) : 61 — 65.

(8] ks, wose, BB, 5 . %8 Lik 42 S RAFHUE TCAETE 2 2405
Mrio]. Beadbrifiiit, 2010, 54(2) : 43 - 46.
QU Cun, GAO Liang, TAO Kai, et al. Parameter Analysis of Jointless
Turnout on No. 42 Ballastless Track of Passenger Dedicated Line[ J ].
Railway Standard Design, 2010, 54 (2) : 43 — 46.
(9] TB 10015 - 2012 Bk TCAELH BT AL S ]
TB 10015 - 2012 Code for Design of Railway Continuous Rail [S].
[10] Q/CR 9130 — 2018 BkFEHTE T HIIE (W FRARZSTE ) [S .
Q/CR 9130 - 2018 Code for Design of Railway Track ( Limited State
Method ) [ S ].




