BFEEL2MB2AMIRAAH/MEEST

s

5‘('] 7‘—7—-8}]2**

(1 [R)BE R 2 5 S TR 27 B i S 0=, 201804, A 5
2. [P RT3 TAREARB T e, 201804, L1 /45— E# , Al EHF 58 E)

 E UFSeHARRERA v Ea REGEE TR
BAREE OB NN E ST E, T ANEFRENS
W T HEEAEA BT RE A ERGEF T,
Hk NZEMEFFEAE, 20T R EAE N W FH A E T
R EAT N R T RPN E RS AT (A EA) T
BKECHATEE B) ik & B 184 15 A Lt S 3 4 2 B9 R
FRRERERMBFRATHRRANY ;R E, ETHEA
BT, N T HE EARE X B E 28 R T E R
WA H W, U E SR M e A B AR, HREE HAR
R ERE, UEENTE h ZHHATHEE, KB ZTE
oy 3 E B AR E 9 520 km/h,

KER K E; FREmAEAT; #F A
BRESEE  U266.4;U237

DOI; 10.16037/j.1007-869x.2023.01.035

Discussion on Speed Target Value of Normal
Conducting High-speed Maglev Transport-
ation Project

LI Shangshang, LIU Wanming

Abstract With normal conducting high-speed maglev trans-
portation system as basis, the theory and method for analyzing
the target speed of high-speed maglev transportation system is
proposed. First, the influence of target speed on civil engineer-
ing investment and vehicle purchase cost are analyzed from sys-
tematic investment perspective. Then, the behaviors of passen-
gers choose as consumers in choosing transportation means are
analyzed from transportation economics angle. How factors in-
cluding maglev train service level ( speed and fare), project
length (travel distance) , passenger time value and service quali-
ty of other transportation competitors impact the market share of
maglev transportation is discussed. Finally, based on technical
economics method, the influence of target speed on the invest-
ment benefits of maglev transportation construction project is an-

alyzed. The optimal target speed decision-making strategy is
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pursued, aiming to maximize the project economic benefits. A
virtual project is taken as study case for calculation and the opti-
mal target speed of the project comes out to be 520 km/h.
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glev; speed target value
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Tab.1 Influencing coefficients of design speed to engineer-

ing cost under different geographical conditions

Vi i/ N IR i B % TR 9T S 0 R 8
(km/h) SR IX B X IS
200 1.00 1.00 1.00
300 1.09 1.09 1.10
400 1.17 1.17 1.18
450 1.21 1.23 1.24
500 1.26 1.33 1.33

T PUEEE HFR(E D 200 km/h B 8200 5450 1.00 1R SR

1.2 FIEMEHEH

Wl ) i 4 T 1R R 4 5, 25 08l s AL
BRIRBHALAG T o 430 04 It 26 o AL BB
ROV B R T B v T e, 4 2 I 2 A
<174 -

MAT PR R . AP A A (SRS #E AR L)
W S E R RN
H.(v) = (0.004 8v — 0.431)H.(300) (1)

K
H.(v) IS AT v I 2%, oG
v G F s A T km/h;
H,(300) s 1T M R 300 km/h B Y
W E 3%, Tt

2 WmHBAEAERSW

—RE B AR A I — 2 14 5838 il 55 7K F- o
QAR AL i 1 K BE ) VR D i 2 AR AR B — i iR 55
7 it JUAN [ B8 3 B2 s B X AN ) 9 R 55t
2.1 BRFmREETHIEE

19 A TF A T H Y s >R aCH A S E
JER T ok B T A, Bk T R R AR 588 T
H R o ik % DS R S e b 2 A X 45 b £ i
TR AR R 55 FE 1k DEAT 2 H bR OB 2 )5
TERLRY o 55 ity 5 T LA D 75 T i 2895 2 4
EPIE T PR ER

WERAESRTIT B A m B BLAE 538 H A7 057 #nT it
BEFE USRS i MLE sl AT (= 1,2, m) X
TIRE MR U, AT LLRAA -

U =Y ruo, (2)
ECAF

S5 1 RHLIE 5238 AT J7 TR NS k
Fft e 55 dh it k=1,2,---,6;

Wy IRE RS i PEIE S H AT 5 2T B
(A5 Kk iR 55 b S5 ) Al G AR

il 725 % e AL T A AW TR B R R O T
iR X T I A B[R] A9 S AT R . X T HLE Al
I3t rh 2 E R IR % 22 BF AR R, SEBr b al
B RAT I ) A AL 22 A, PSS N 1] ) 22 35
EDRAABL . eAh, R FERIFARY 147 PR 2R AT LS e
SHRAT I TR] 8 A 7 P R0 A 16 AL 23 A . Pt AT
FHINF TR HELAE DA AT IR B Rl A B A 3

T3A, MR 1R BUIE S TR X iz 55 )
PR R B S AR 52 2 U H A B R 4 2 ) i
AT P AT A8 P A I 1) AL 2l P 22 Sl AN SR ok (i
P RTEE PRI T EOR AR . L, A — A BLiE
ST H AT G U B AL 945 Rl S OD
(EAZ ) BIRARHELT 00T



H % 1) Hh AT BE B BT R] A (AR A 5 i) iR %
TR o BRER, HRBATY
o =a +a,W, +a W (3)

A

W — W EHHE R

W, — TR N R
FRZHL

il K A 45 o AL 3 523 AT 77 3P s R RO
FORFH AT, Bk a9 Uil 52 A7 07 e ROH
RAZE N -

a; \a,.as

U = max(U,) (4)
2.2 #HEFEENRETHBIS IRE
s R A R U A2 AT O 2R Y 43 S
i A A i 1 B2 AT O e R E G
BEXF AR S — OD B, A7 B Bg BRIy /g (E . Hovt
TR (R A R s (R (E PR ER 1) ) AL
— HE , iR B R ME— 1. R, AN TR
TE A H AT T 2 T 3 9 5 R T 2 A A 1 I
[ o3 A, K B d(w) o LIRS A A (P R
W P W o 7R W45 0 LR 17 51) 45 R 25 1 1) ) o
B FRAN R, W 4347 7 CFE B A OD Btk
P 2R (AR A L) Qg -

Qu = QW < W, < W) = [ b(w) duo (5)

Wlﬁé_é]

iR 25 (40 B[] 4616 20 A T L SR FH A R ) iR
GGt A . S RAIIE N w T5
220 o WIEZSIMAG I, % T OD B4y X%z il 5K
Cy, G IR BEIT AN T 40 My, 7T AR R
My = QWi S W, < W) € =

aol“= ) ao[T )@
o
0( ng‘“) —— BBUEA S, R 1 5
B2

2.3 FETHMEERES T

VS e B 7 SCE O A58 F AR, RIE:
AURINZ B AL 4775 A DR D7 1 (4 55 i 5
PRI 22 A e S 17 S 30 T 37 40 0 14 3k L o
ARG (S) A AT RLARA AN [R] 47 BE B AAS ] - 2
IRV SHE T, 7 23t AT 7 U o5 T 3703 0
Fefg o ANTR) A AT R | I A A0 R A7 3 B, w5

HRETESSEPT T Nk 2 fras, hak 2wl

R B AT B B v 1 5 AT O AU

KR s PR S R A TR B AT g

I AR W ARA TR W] ARSI 5 i A

R2 FRBHITES . FEMERKTEENSE#TER

BAT G TR 4

Tab.2 Market share of high-speed maglev transportation

with different travel distances, value of time and

traveling speeds

WA RS/ i L)

km (J6/h) 350 km/h 400 km/h 450 km/h 500 km/h
12 0.889  0.944  0.947  0.949

500 16 0942 0969 0970  0.971
20 0.963  0.979  0.980  0.981
12 0.943  0.954  0.961 0.963

800 16 0.968 0973 0977  0.978
20 0979 0982  0.984  0.985
12 0.947 0957  0.965  0.970

1 000 16 0970  0.975 0979  0.982
20 0.980  0.983  0.98  0.987
12 0.942 0960  0.968  0.983

1 200 16 0.957 0977  0.98I 0.989
20 0.902  0.984  0.987  0.992
12 0 0.903 0972  0.978

1 500 16 0 0.691 0.983  0.986
20 0 0.464  0.988  0.990
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Tab.3 Optimal running speed of high-speed maglev train

at different travel distances

21T ES/km HEEHERE/ (km/h)
100(GEREES) =200
500( Hr A ) =300
800~ 1500 (ILHEE ) =350
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Tab.4 Recommended traveling speed for average time val-

ue of different passengers
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Tab.5 Cost influencing factors of different target speeds
with the design speed of 500 km/h as baseline

P HAR{E/ (km/h) U ALES 3
200 0.79
300 0.87
400 0.93
450 0.96
500 1.00
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Fig.1 Train speed and power consumption of Shanghai ma-

glev line
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