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Abstract: Ultra-high-speed maglev, an emerging transportation technology, is transitioning from the realm of
theoretical research into the stage of experimental validation. This paper started by outlining the foundational principles
and distinguishing features of maglev rail transit, then compared the distinctions in system architecture and the values of
horizontal alignment parameters between high-speed maglev and ultra-high-speed maglev systems, and verified these
comparisons and distinctions by employing dynamic simulation analysis. Firstly, this study reviewed current specifications
and research materials related to ultra-high-speed maglev technology, and analyzed the factors influencing and the methods
for calculating the minimum curve radius and the minimum transition curve length for high-speed maglev systems, to
obtain the parameter values at different speeds. Following this, the study employed dynamic simulation tools for vehicle-
track systems to evaluate the relationship between dynamic performance indicators and both the curve radius and the
transition curve lengths. The findings indicate that for ultra-high-speed maglev systems designed to operate at speeds of
1 000 km/h, a minimum circular curve radius of 18 800 m and a minimum transition curve length of 1 340 m are
considered to be practical and reasonable.

Key words: maglev; dynamics; line design; Simpack; ultra-high-speed; parameter analysis

Wo#s B #A:2023-11-09

PRE T IT A (1982-), 5 i T AR

SI3TAE B4, SUER] BRAKING, 45 . s BORE BRI T I BT SRS () ] BB ROR ,2024,15 (1) : 17-22.
HUANG Chengming, BAO Huiming, ZHANG Jipeng, et al. Study on Planar Design Parameters for High-speed and Ultra-high-speed Maglev Lines
[ J 1. High Speed Railway Technology, 2024, 15(1) :17-22.




513

PO , 55« S e R L TR B ST

20244F 2 H

Wil 25 < 3 e ] S 114 ST, 0 vy S Ak V7 A AR
SRR E T H AEE N2 812 .
BVEI I FH B AR A AR 1920 (A 5 RN 1)
H R R AEE T H s s Al 35 1 000 km/he AHEET
LG HIsC il RGN R, HEE TS 42 A %
R IMAATRE CPAR ML U R R R G BRI AC
0 X L i i S A T R

e BB 3B AT B AN [R), WKl B TR R B
AR R B TR | o TR VT B R o T R T
o KRG TR S 481 TR AN 160 km/h,
HAR TR AL mt ik S1 R K VPR IRER . T il
TEL B M 9 228 173 B AN i 600 km/h, FAAR 362
IR RETEANIEIE E R M R R TR LR K TR 1B AT
L 600 km/h, fz = 3 IR E] 1000 km/h (R
BIFAR, ~ s T E E A EIE T, BRI K2 AT
AEREE R o B, AR R o S iy v 4R LAY Hyperloopm,
PR 3% [ 1F Ab T i B B K R R 2
Bt R R TR R, K R S T E AR AR
THE T G A0 2 2 TR B U . B S
LR T AL B J A Be T T EE R 200 km/h 1Y
il B PR % ) B /NS 2 AR I B X v R
PR AL AR T R R A B
- U2 R T A S MO AT IS R DS A R
PNEF G M FA B, THERD T BB 600 km/h Y5
TG T 2 i i /N IR P AR S % R 2K R HUfEL
BN R R R R I, R R T A T SRR
TRER I T S8 G PR . S S AR bR i T
i EL A F (0 0 o S e P R s A B AR, o
A T T T B TR R R AR AR

AR SR 5 30 I e o A VT A R AT R A
FLAE T PIRR SR B 1 B 7 il X 25 5, 6 b T 4R BT 1w
BRI R A — 2 3l 0125 EA RIS 1 32
BESHPUE AT TR, vl ok e ol e VP R BT
PRt 2%

1 SEARESEEHSFFHAER

i 2 VR 2 s T VT i U T R R B
BT SRR UK S IR A R, ZIE
B A BT 207 M EOR, = R TR
SEE% T o R VR AR B R R TR L e B A A T
[y
1.1 BE#EZFHN

HAl, LIgREIT s g g A b —— 4%
MPIZ AT B o R e B TR i, R FH A i =Xk R L

BTF o PUAT RO X T e R R VR A A U X
il AN (=Rl Ea W OB S P P | 1 L 2 B S s o=
WG IE o

o R U A I T P ) R B TR R A
FEHFRTS R 2240 PS50 1 F R A RN G P B3 2 ) 1
L1 7 SE AT, B TE [ BRAE 10 mm 247, WhZ0138 HY
DRI ERT =L T

TB 10630 — 2019 { % 77 8k e+ A br v ) ' v #1
SE , 2 HE S E B A KT 2 800 mm, CJJ/T 310 -
2021 PG R R RS bR ) O R e A
RN 2 800 mm.,
1.2 BeEEEFEHN

R R BT R B TR B A
HER BB 6l 2O 8 G B 0F . B BT TS
T AR B AR, BUIE KRR, AR ELIE 2
() 300 Ao 0 T FL AR, 7= A B AT ) g, RV (R] B
410 ~ 30 mm, Fo i HLARL AT Bk 5

A o R B TR U S A I AR A R
e XS W A BA ST R e IR 2 S A
ER AN 4.2 m' " FRI R i A N AN
4 m'" REGERR S TENGR N 5.6 m, BUE N
1 900 mm; K[ A4 TH MR N 5.7 m, BLEE A
1950 mm,

25 L ATIR , w  h T FI A o S R T T ol X
B EZE XA 1 PR,

®1 BEHRALE

Fmy o AR TR G R A TR
BTR IR LR LRSS
BRIk 3 F s I 38 H,
ATEEIB/mm 10 10~ 30
B /mm 2 800 1950

HIZ 1 AR A LG T g B 1, e R R
T AT B I BUAOR R /N R L, A e
BIFABRBOHI N T LA

2 ZRERTHEESEXILE
2.1 HZFEESH

e R R e R VR R s 1 - T 2R AR S
T 2 B il R T AR O ¥ () T

(v/3.6)” x cosa X cos’B

R, = ; 3 - (1)
a, gcosB — (v/3.6)° /R, Jsina
Kb R— P& (m) ;
v BT HE (km/h )

a— R );



513

POA L 5 R R R T AT TR B B RIS

20244F 2 H

B—Iiff, EYEAIE(? );
FEVF T I E (m/s?) 5
g HE I E(9. 81 m/s°);
R —%Mh & 42, B M IE(m ),

i (1) AT, S il 22k R 5 8 4R R
VB 1) i R R I L AR R R il kS AR U A
Ko TB 10630 — 2019 CRE 7R 2R B4 AR AR UE) TP HLE,
S KRR 120, e R ALV ) Ik 22 1. 25 m/s%,
CJI/T 310 — 2021 = SRR TFACH BETTFRIfE ) IR T
PUAEL. SR I T LB s o b , DT eI
LRMERE . A R IT B AT A S A KR
B EESHGERIZ I HE T L EREA L B
ol TR O Ak V2 s LA LR /N R T T AR K AR
L R At 2 R 3 ot H5 /)N il 28~ AR BT 1 B i), AR SC
B o g 8° 120 16° JEAFHESE .

AR THEAS R B T R o by 8° (120,
16° I fe /T 42, Hop B B0, R, HiLoe 3t

a,

ARG 2 R
®2 BRMFEHEZFERER(M)
v/(km/h) | 400 600 800 1000 1200
a=8 4700 | 10500 | 18700 | 29200 | 42100
a=12° 3700 8300 | 14700 | 22900 | 33000
a=16° 3 000 6800 | 12000 | 18800 | 27000

¢ 2 A, B EE R 600 km/h LA, e /N T
£ AR AL 10 500 m; #UE A 1000 km/h B, fz
NS T 18 800 mo
2.2 ZFIMESE
2.2.1  ZEfhZd

CII/T 310 — 2021 { = BRE 17 5 BT bR ) Bt
T, B2 il 26 2 ] | [5] ih £ A 13] f £5 2 ) 22 it
LRI R IE 557, TG AR S ] 2SR FH— % 1E 5%
RUGERN 2R 4 . AR S AT IR 45 3, M e T 2 7
2 B G R I 2 2 R R ARE AR T — I 7%
2.2.2  HUNERMARKE

CJJ/T 310 — 2021 { /= B TE A BT HRAE ) FLE
S RN Y 288 i /N 88 75 T S A ML 3 0 e o 5o o
AL BRI ) P IR AR SR A R

(1) B 3

FE R R I AT R B 2K, /NG RN  ZR
A (2) 15
a, -«
Aa,,,
Kir: Ly, ——F MMM/ N (m ) 5

@, o —ZHMMgE LS );

LS' :2 a

min

(2)

Aa,, — KB /m ).
RSB e R 5 s AT R AT 5%, Ry, L
VPR OCHUH AR, BRI AN 0. 05° /m.
BRI B AT 403 ) T3

a, — o,

. (3)

1 (3) TS B 45 805 B R L Rtk 3
F7s o

Aa,.. =1.5

max

R3 EEHARERRER/m)

v/(km/h) 400 600 800 1000 1200
a =8° 0.030 0.020 0.015 0.012 0.010
a =12° 0. 045 0.030 0.023 0.018 0.015
a =16° 0. 050 0. 040 0. 030 0.024 0. 020

(2) i g Jom 38 8 A %

S8 B LT AT BETT AR ), X T 1E 5% B 2% Al
2, B AN IR 0, 1 R e AN ] o sk 38 pof 2 S5 Y
{8 0. 5 m/s” ZR YRR/ MNIE I (4) R

v

LSmin = (ﬁ (4)

(3) 2 i) I3 I A8 0

Z W (R G T Sl BRI ), X T 1E 5% B G AN
b2, HRUR AN A 100, 5 A i e i) i 3 2 i 28 4% R
{H 0. 5 m/s* ZER MMM LR/ MR BN (S) Prs

33
v 4 x by Xl a, —a, |
Lswin = 3.6\/ 0.5 x 180 (5)

s b——ARTEEE (3% 3 m ),
3 (3) ~ K (5) THAAS 2 A1 2 R B e 32
[ I 33 i 7258 25 R ] i 2 i A2 SR BER A Fre /NG
L KB 4 PR .
x4 mNEMHEKER(m)
AR | o/(km/h) | 400 600 800 | 1000 | 1200
=8 540 800 | 1070 | 1340 | 1600

*ﬁiﬁgﬂ% a=12° 540 800 1070 | 1340 | 1600
a =16° 640 800 1070 | 1340 | 1600
] ek
. T« 450 670 890 1120 | 1340
e | |
o a=8° 360 540 720 900 1070
B mpIEES
=12° 410 620 820 1030 | 1230
prmp s

a =16° 450 680 900 1130 1350

@ =8° 540 800 1070 | 1340 | 1600
ZEAWUE | @ =12° 540 800 1070 | 1340 | 1600
@ =16° 640 800 1070 | 1340 | 1600

S 4 TT R, o R R T S IR (o e i B TRk
B 110 die /NG R 2 T2 B Pl R L B SR 5
TE 600 km/h LA FBF, B35 0 8° (120 (16° B i) e /N2%




513

PO , 55« S e R L TR B ST

FhZ K EEAHIR , 3 R 1 000 km/h B fe/NGE R th £k
KJER 1340 m,

3 HAFEHEXLESH

R T IS R R R e A LR B S )
HUE A B AR SCR H 2R 80 ) 2434 T T 3 )
2 B FE AT o I A 7 A e A A U A A A
o R R TR AR R TR A £ A AR R A
MK SRS TR TR R TR R S50
FIEATIRAS . XTI A48 17 ol B2 P i ZE 3 sl
LG T FR bR AT ST, 3 M B e RE Az
SR AR IR R 26 K SR ) () R , I 38 S
BUE A A,

3.1 HME&FEZmoHh

Bl —B g Ahsk + Rk + M
LR I S T

(1) B Rl BT - [0 ph £k 5 1) £ A 500, & Ah
LK R 1340 m, FUlE N 1.38 m, [ 28 B3
16° , ST A 1000 km/h,

(2) fen G 2T - 1B 22 1) 71 Dk 50° , 2 FNih £k
K7 800 m, FUIE Ny 2. 8 m, [RIZE R 120, %
Wiz AT R 600 km/h,

THEEAR 2 1 2 SR 0 V7 45 B0 1 248 A 5 ih e 2
IR 1 Fios i i 17 45 8l 1 48 hn 5
ek PRny e KA 2 Fn,

S I R IS B e ) | B - = S e B
] 7 359 B 5 1 4 2 A8 %) 186 R e /0N 5 il 28 2 42 A
4 000 m 4K F] 8 000 m I, 4545 FRFEELHE, 8 000 m
JE AR SEIE I A8 T B, 0 E SO RI Y 5
/NIEREAE S 8 300 m Ab T35 S B, U R A B8

Hy 1 2 W], A R Sh ok B R R ) RS 1)
VPN Rl R Y SR NI (TR WA N R R
15 000 m 34 K2 19 000 m i, 454845 R FEHHE, 19 000 m
J5 AR S KT8 A T BRI, i b SR 21
/2242 18 800 m Ab T4 i T , B ¢
HRE,

3.2 ZMpPEKEZEOH

Bl —B g mihk + BIthek + Smihs” i
LR BELLL S S EGHE T

(1) R R BT - B h R 5 10 £ o0 500, th4k 2k
#2018 800 m, HLIE K 1. 38 m, [RIHhE bl 16°,
HRFEA T EE A 1000 km/h

(2) e pl VT - [l R 5 1) f oA 50° , jh 4245
J 8 300 m, BEE K 2.8 m, [FIAhLk FAEHE Y 120, 424

20244E2 A
40014 ¢ — T[]
£0.012 \\‘ e
0010 F A
o008 0 A Ae .-
il TTA-—-_
#40.006
#0.004 |
=
#0.002 F
H’O.OOO ! ! ! ! ! ! ! ‘
4 5 6 7 8 9 10 11 12
5] /1 28 4%/ m X 103
(a) ZEAAHR BN s B d5 KA
~ 35 X107
g
o
&
&
o
=
Z b
< 0.
IS 0.0 ! ! ! ! ! ! ! )
4 5 6 7 8 9 10 11 12
ith £k -48/m X103
(b) FEARIIRB N IE A BUE
28 ¢
26 -\ +§ik1ﬂ
24 + ’*’ﬁ%ﬂﬂ
§ 2+t
R 20+t
"o
@ 18
16 +
14 +
12 Il Il Il Il Il Il Il J
4 5 6 7 8 9 10 11 12
it £k 48/m X103
(c)%ﬁjﬁ‘
6
) —— Kl
- - B RUE

S 71/kN
[e) — (3] (98] E w

4 5 6 7 8 9 10 11 12
[ i 2821+ 42/m X103
(d) T 7y

Bl SREMEFNNFHERSHEFEXRE

BATHE R 600 km/h,

VAT B ) = SR B V745 B 1 AR b 5 R A
LR FEROC R ANIE 3 B, M e i B VR 45 h 1 244
PSRRI KR A5 R AN 4 FTR

PP 3 AT 2R, AR T i o R 7 A ) s
Wit 5 2 1T A< B8 A 088 T/ )N, LT AR 8 30 i A
2%, W45 5 BAE 800 m PRI 5 XV 1 LSk 1) g 1
AR A AR A3 A S, B RAB S/ N
B, AH 5 5 AT AE 600 m A 800 m =22 [, i b SCiH



1 POA L 5 R R R T AT TR B B RIS 20244F 2 A
~ X107 o~ 014
T 1 = 012 f
g 9 " A4 ’*’*ﬁhﬂ = .
= 8 ’ e o = 010}
Q 71 \\‘(/ A-——— A —a 51}1; 0.08 -
5 S 0.06 |
B h =
= H 0.04 T
g3 Z 002}
® 3t £ 0
o, - 0.00 =
15 16 17 18 19 20 21 22 23 400 500 600 700 800 900 10001100 1200
[ it 422142 /m X104 AN A% /m
(a) ZEARHRB) ek 2 e KA (a) DR B I B de KA
~ 15X107 g 107 —— T[]
“:\,, . M —-—%M E 008 b e B
;?% S oA ***Lf’ﬂ @ .
= = -
= 1& 0.06
T 2 I
i % 0.04
E £ 002f
= ®
ﬁ * 0,00 e o =
25 16 17 18 19 20 21 22 23 400 500 600 700 800 900 1000 1 100 1200
T EAm&EEm X0t 4 é;%fllﬁﬂ%%&i%{m
(b) ZEARAR BN A 2 f (b) ZEAAIIR ) N i B A e
I
165 ¢
2
—=— R KM
20 - AT oo B
z st £ 1ss) R
'ﬁt 0 ET: 15.0
14 d -
145 \‘L\\ e
127 A A a A==
e 14.0 oy
e 17 18 19 20 21 22 a3 400 500 600 700 800 900 10001100 1200
T RmsmEEm xiof ALK/ m
(c) BFH (OF:=3t
18 15¢
L6t R 14
14| B L 13 ——
‘ .
£ 12} E 12t
5 L0 Z 11
Ry E 1L
v 8.2 Log
0.4 0.9 R SIUURREEEE St
02 6 17 15 19 20 21 22 o %0 500 600 700 500 900 10001 1001200
15 16 17 18 19 20 21 22 23
[53] Hh 222 2 /m X 104 SR ACE /m
(d) 11/ (d) 1171

2 BEREEFHNFERSHMAEEXRE

133 1) e/ NGE RN 264 B 800 m &b 455w B ik
AR

r ] 4 R R R T s ) 2 AR bR S AN
LKERRRE @RS, L 3OHEA R
B/NERMZRACEE 1 340 m [FIREAL T45 SR, Ul
AR

25 L HTIR  NBh 320l A B L0 e, % T e
BIPLR I, e/ INE 2R AR E 18 800 m e/ NE A 2
FEEH 1 340 m A3 X T = U B R 2, fe/ R
LA H 8 300 m e/ NI AS BEH 800 m AL

I

3 BREEFMNFRITSEMBLKEXRE

4 #ig
45 S0 DB P A A 0 B SR B AR

T3 T R B AT 1 R S R T AR R R AR T 5
Y 2 M BT T S0 S 0T R s 7
P B FBE 7R A XS5 R & 3, 153 &
BL5RUT .
(1) FELR PR32 0 PR 28 5 T, AH LG T e =
T SC I i G ek P S B A A B K LR
BB R

(2) P ARG B 20 SCHE S A5 2 vy T B 1 A e




1 B L 55 e R SR o TR R RV R TR T S ST 202442
& 0.06 -
% —— 1k B, 2021, 21(1) : 177 - 198.
E 005% - I
_@ XIONG Jiayang, DENG Zigang. Research Progress of High-speed
0.04
E}g 0.03 Maglev Rail Transit [ J ]. Journal of Traffic and Transportation
% 0‘02 Engineering, 2021, 21 (1) : 177 — 198.
E 0.01 (2] XBETRN, X5% 35, 4RI 06, 2 . RO A e U S R [ ).
& 0.0 VRIS K224, 2022, 57(3) : 455 - 474, 530.
800 900 10001 100 12001300 1 400 1 500 1600 DENG Zigang, LIU Zongxin, LI Haitao, et al. Development Status
JAE d Prospect of Magley Train [ J]. Journal of Southwest Jiaot
(a) z‘:{$}‘}§zjjjjuj$r§%k'fﬁ an rospect o aglev lramn . ournal ol doulthwes l1aotong
. 0.035 - . University, 2022, 57(3) : 455 — 474, 530.
B —=— e . s , =
£0.030 P, - IR (3] OKBE RN BRPCH, 5 | BEF ST RGL HEE AII RS BORE T
0,025 HRFFE [T ). ALRUsgiliRAF4] , 2007, 31(4) : 92 - 95, 100.
i 0020 MI Long, ZHAO Yang, WEI Qingchao, et al. Research on Alignment
¥ 0.015
% 0.010 Parameters of High-speed Maglev Railway Transition Curve [ J .
=0.
E 0.005 Journal of Beijing Jiaotong University, 2007, 31 (4):92-95, 100.
5 0.000 (4] SHIBEBAACHT, SRR . 200 km/h ok BV /NG 2 AR B
800 900 10001 10012001 30014001 5001 600 . . N
SRR 2K/ m {ERFEE LT ). kAR, 2022, 13(4) : 24 - 29.
(b) ZEARIR B N E 45 R YI Sirong, YANG Dongying, WU Yuecheng. Study on Determining
16 g — Gl Minimum Radius of Vertical Curve for 200 km/h Medium Speed
I5r 4! Maglev Railway [ ] . High Speed Railway Technology,2022,13 (4):
£ 14y 24-29.
AN 151 AR, XU JTIT . 2 B 2 MO 5
R [J]). ASHRRES TH, 2019, 35(2) ; 100 - 105.
1nr B DAI Yifan, LIU Wanming. Research on Alignment Parameters of
1 ! ! ! ! ! ! ! )
%00 900 1000110012001 300140015001 600 High-speed Maglev at Horizontal and Vertical Curve Overlapped
A ZA S/ m Region [ J ]. Journal of Transport Science and Engineering, 2019,
By
() &I 35(2): 100 - 103.
Lip =] - N NN 3 B e 79 35T N o s
10 —'—%@}% (6] W%, ey, Al . 1o R BT dre /I h 2R A0 M A 2R K B
: - HAE
z 09} WFE L) ). R TAR =4, 2020, 37(4) : 43 - 48.
-E’ 0.8 XIE Yi, KOU Junyu, YU Haowei. Research on the Minimum Plane
=
il 0.7 ¢ Curve Radius and Transition Curve Length of High-speed Maglev [ J |
(())g [T L e a Journal of Railway Engineering Society, 2020, 37(4) : 43 — 48.
gl o [7] SR ECHOLL S . A R R SOE R ST S
800 900 10001 10012001300 1400 1 500 1 600 Bozghyrbr (1], galibrfEiet, 2023, 67(9): 21 -27.
SR WU H WANG Fei, GUO Muf: I. Ki ic Analysi
@) S ao, > Fei, G ufan, et al. Kinematic Analysis on

B4 BeREEFHHFIERSEMMEKEXRE

BETF L A 600 km/h B, %Ry A9 [ il 28 21 42 fe /M
A7 8 300 m, Z FIHZE fe /MK B R 800 m 5 i 1=y i A 2
TFVCHFEUEE S 1000 km/h B, %Ry 54 8 2R dme /N2 2
18 800 m, ZZ Flth 4k e /MK EE A 1 340 m

(3) ZE 40 — e it 3l J) 2 5 B 45 S R W, A 15
P S HORE A A B 7R SCFFT SR T Sy g 3k
T R TR A TR AR T T T T AR A B AR R AR R
5.

S A .

(1] REZEBHLXBENI . @i Er i som vt e () ). sl isks

E

Plane Curve Parameter of Vacuum Tube Ultra-high-speed Maglev
Transportation System [ J ]. Railway Standard Design, 2023,67(9):
21 -27.

[8] FEICUK, Mok, B3, 55 . s
WRFcgsk ()], T ARARETEOR , 2022, 41(5) : 45 - 60.
TANG Wenbing, XIAO Liye, WANG Su, et al. Summary of Research

A R A X

on Levitation-guidance Modes in Maglev Rail Transportation
Technology [ J ]. Advanced Technology of Electrical Engineering and
Energy, 2022, 41(5) : 45 - 60.
[9] TB 10630 - 2019 WAIFEkHEHANRME S 1.
TB 10630 - 2019 Standard for Technology of Maglev Railway[ S ].
[10] CJI/T 310 - 2021 FdiETFAC M bRIfEL S .
CJJ/T 310 - 2021 Standard for Design of High-speed Maglev Transit[ S J.
[11] xIJJer T, TR AF . B BRI TR N o S R A T 45
LY. PHRESSE K=, 2023, 58(4) : 734 - 753.
(T4% 28 W)



513

PO, 55 :400 km/h s B i B SR IA DT

20244F 2 H

[5]

(6]

Transportation of Beijing-Shanghai High-speed Railway [ D ].
Chengdu: Southwest Jiaotong University, 2019.

T, X2 RS i U 50w Bkl 1 e i oY
L] s A% TRS(EE, 2012, 12(4) : 22-28.

ZHENG Jinzi, LIU Jun. Carrying Capacity of Beijing-Shanghai High-
speed Railway by Different Transport Organization Patterns [ J ].
Journal of Transportation Systems Engineering and Information
Technology, 2012, 12(4) : 22 - 28.

SRR AR mE R L R AR LD ]
JRHR : VORISR, 2020.

WU Hao. Study on the High Speed Railway Passing Capacity
Utilization Based on Stop Schedule Plan Optimization [D].
Chengdu: Southwest Jiaotong University, 2020.
WRARZAS , FOVBY, B, 458 . o BRI A 28 00 DA B AT 5 [ .
BRillisii 2 E, 2022, 44(7) : 119 - 126.

OU Junjie, BAI Yun, LUO Hui, et al. Optimization on Block

Section Layout of High Speed Railway [ J ]. Railway Transport and

[10]

Economy, 2022, 44(7): 119 - 126.

G RS AT R R D ()], Bk S 4
¥, 2013, 35(12) : 19 -22.

JIN Zude. Thoughts on Increasing Carrying Capacity of Beijing-
Shanghai High-speed Railway [ J ]. Railway Transport and Economy,
2013, 35(12) : 19 -22.

AR, XV, 51, 55 . BRI X B i B S U S A
[J]. Palisii 5405, 2021, 43(12) : 16 - 20.

LIN Feng, LIU Min, LI Bo, et al. Carrying Capacity Calculation and
Sensitivity Analysis of High Speed Railway Sections [ J ]. Railway
Transport and Economy, 2021, 43 (12) : 16 - 20.

SK/NHIL L R SR RO P ZE 0 X e [T ], i
RS LR, 2022, 19(10): 9 - 13, 23.

ZHANG Xiaogang. Research on Block Section Division of Continuous
Long Heavy Grades of High-speed Railways [ J |. Railway Signalling
& Communication Engineering, 2022, 19(10) : 9 - 13, 23.

(#5222 m)

LIU Shixian, WANG Lei, WANG Luzhong, et al. Review on
Electrodynamic Suspension Trains and On-board Superconducting
Magnets [ J . Journal of Southwest Jiaotong University,2023,58(4):
734 - 753.

[12] DENG Zigang, ZHANG Weihua, WANG Li, et al. A High-speed

Running Test Platform for High-temperature Superconducting Maglev
[ J | IEEE Transactions on Applied Superconductivity ,2022,32 (4):

3600905.

(13 ] a7 05 , Rl e, 45 . B2 RETRA 42 T TR AT I B K )
IR R LT ], MZs5mHf, 2019(6) : 117 - 120.

HE Yong, LIU Chenglong, YANG Xuefeng, et al. Research and

Application of T-shaped Groove Smoothness Detection Method for
Evacuated Tube Maglev Train [J].
Mapping, 2019(6) : 117 - 120.

Bulletin of Surveying and



