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Tab.2 Required area of each functional area of railway logistics center

Gii 5 TIfgIx 2R T A /m? £/m G /m
1 AR X 60 000 500 120
2 KRAERY X 6 000 120 50
3 O E B3 4 X 4000 80 50
4 AT AL X 16 000 200 80
5 FE I B ) IX. 1 200 60 20
6 AT % X 60 000 300 200
7 D E T IX 20 000 200 100
8 THEEEY 12 000 120 100
9 585 e X 3 000 60 50
10 DIVN ' Ears 5 000 100 50
11 LA RS IX 20 000 200 100
12 Uit/ PN 40 20 2
13 Lk N R NS 20 10 2

< Fh TIUI 14 Bk e 0 O v W R R B AL AR 45 R S BRI TR, 0T S5 A DG TS R, AT AR
U R 025 T RE DX H X0 i py AL B RIS AR ¢, AN3R 3 FISR 4 FIzm S Ak AR IR BR B W i v O
A8 LI A AR G RLAE | 255 45 DI RE IX 2 [B] A 1 it o B2, X D B IX /N A T i B, L3R S
®3 STAHEBEYRFOCIHEXBHNBEAMRE

Tab.3 Average daily material flow between function areas of logistics center of S west railway station t
P 1 2 3 4 5 6 7 8 9 10 11 12 13
1 - 0 0 0 0 280 520 0 0 2 0 1 060 380
2 0 - 0 0 0 30 0 0 0 0 0 55 0
3 0 0 - 0 0 0 0 0 0 0 0 255 20
4 0 0 0 - 0 330 350 0 0 5 0 470 100
5 0 0 0 0 - 0 0 0 0 0 0 330 0
6 250 370 0 320 0 - 550 0 0 3 0 560 160
7 450 0 0 330 0 550 - 0 0 2 0 130 390
0 0 0 0 0 0 0 0 - 0 0 0 0 0
9 0 0 0 0 0 0 0 0 - 0 0 0 0
10 2 0 0 5 0 3 2 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 - 0 0
12 900 480 330 460 0 640 340 0 0 0 0 - 0

13 200 110 135 210 0 220 560 0 0 0 0 0 -
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Tab.4 Unit distance handling cost between functional areas of logistics center of S west railway station :/km

ETRE 1 2 3 4 5 6 7 8 9 10 11 12 13
1 - 0 0 0 0 0.03 0.05 0.03 0.03 0 0 0.05 0.05
2 0 - 0 0 0 0.04 0 0.03 0 0 0 0.04 0.04
3 0 0 - 0 0 0 0 0.03 0 0 0 0.03 0.03
4 0 0 0 0 0.03 0.03 0.03 0.03 0 0 0.03 0.03
5 0 0 0 0 - 0 0 0.03 0 0 0 0.03 0.03
6 0.03 0.03 0 0.03 0 - 0.03 0.03 0.03 0 0 0.03 0.03
7 0.05 0 0 0.03 0 0.03 - 0.03 0.03 0 0 0.03 0.03
8 0.03 0.03 0.03 0.03 0.03 0.03 0.03 - 0 0 0 0.03 0.03
9 0.03 0 0 0.03 0 0.03 0.03 0 - 0 0 0 0
10 0 0 0 0 0 0 0 0 0 - 0 0 0
11 0 0 0 0 0 0 0 0 0 0 - 0 0
12 0.05 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0 0 0 - 0
13 0.05 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0 0 0 0 -

x5 S HAELYITR PO EIEE X iE B &/ iE B
Tab.5 Minimum distance between function areas of logistics center of S west railway station

m
i 5 1 2 3 4 5 6 7 8 9 10 11 12 13
1 - 15 15 15 30 10 10 10 10 10 10 10 10
2 15 - 15 15 30 10 10 10 10 10 10 10 10
3 15 15 - 15 30 10 10 10 10 10 10 10 10
4 15 15 15 - 30 10 10 10 10 10 10 10 10
5 30 30 30 30 - 30 30 30 30 30 30 30 30
6 10 10 10 10 30 - 10 10 10 10 10 10 10
7 10 10 10 10 30 10 - 10 10 10 10 10 10
8 10 10 10 10 30 10 10 - 10 10 10 10 10
9 10 10 10 10 30 10 10 10 - 10 10 10 10
10 10 10 10 10 30 10 10 10 10 - 10 10 10
11 10 10 10 10 30 10 10 10 10 10 - 10 10
12 10 10 10 10 30 10 10 10 10 10 10 - 10

13 10 10 10 10 30 10 10 10 10 10 10 10 -

WA 560G R AR5 AR Y A O OC R AF WA I AFAE — 28 280 TE G — 40 T Z 000, e 23l 1 A iy 7 X
el 9 5 A R0 A RN EL & AT LU M B 2R 5 AR O OC R W40 6 A BRSS9, A5 ALE,1,0,U, X 43l Fm %
E VIR Y-S DG WA T8 R & VA< 1% s RO | Sy N | R N TS T 322 7 N RS E |7
A R R A Z, RUINACRE min=1:1, AU 276 A O R IUE L -1~8 , 9747 A 7~8,E:5~6,1.3~
4,0:152,5:0,X: /0T 0, HHAS B4 Th e X 2 R ZE S AH DG R R LR 6,
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Tab.6 Comprehensive correlation

i 5 1 2 3 4 5 6 7 8 9 10 11 12 13
1 - u/0 u/o un  X/-1 1/4 E/5 0/1 u/0 u/0 0/1 E/5 1/3
2 U/0 - U/0 uno  X/-1 1/3 u/o 0/1 u/0 u/0 0/1 13 0
3 U/0 u/0 - uo  X/-1 U0 u/0 0/1 u/0 U/0 0/1 1/3 012
4 u/0 u/0 u/0 - X/-1  0R 0/2 o/1 u/o u/0 on 173 0n
5 X/-1  X-1  X-1  X/-1 - X/-1  X/-1 0/1 X/-1 X1 X/-1 13 u/0
6 1/4 13 u/0 02  X/-1 - E/6 0/1 u/0 u/0 0/1 E/5 1/3
7 E/5 u/0 u/0 02  X/-1 E/6 - u/0 u/0 u/0 02 E/5 01
8 0/1 0/1 0/1 0/1 0/1 0/1 U/0 - u/0 0/1 01 0/1 0/1
9 u/0 u/o u/0 uno  X/-1 U0 u/0 u/0 - o/1 02 u/0 on
10 u/0 u/o u/0 uno X/l u/0 u/o 0/1 0N - 1/3 u/0 0n
11 0/1 0/1 0/1 0/1 X/-1 0/1 02 0/1 0n 13 - u/0 on
12 E/5 1/3 1/3 1/3 1/3 E/5 E/5 0/1 u/0 u/0 u/0 - X/-1
13 1/3 0 072 072 U/0 1/3 0/1 0/1 0/1 02 02  X/-1 -
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Fig.4 Layout plan of R," logistics center Fig.5 Layout plan of R, logistics center

TE 1 AR X ;2 S IORIR B X3 S B B2 4 X 34 DB X35 S FE IR B2 9 IX 5 6 S G PG X5 7 S ¥ 8 o T 1
8 JI R 5 4 s O A A U 715 DX 10 A I/ 55 DX 11 S £ 5 R 451X 5 12 g SR W A 15 13 A B WAL B HE AT



8 NN P 2020 &

G AR AHP 77 515 48 AR AL E N W=(0.075 2,0.219 6,0.130 3,0.044 8,0.07,0.210 1,0.056 4,
0.022 4,0.035 5,0.045 2,0.000 4), %40, XL a8 2 vh e 0L B A A 8 O 2 VR FE AT IE B AL B A5 F)
T AE R RO B B BNV RS R, W3 T AN 8 s

£7 R ASTH_RIEHEMTEESITE

Tab.7 Statistical table of fuzzy membership degree of secondary indicators under R, combination

75 BRI 7 1 R — & % R
1 WU R R 0.70 0.20 0.10 0 0
2 b 3 i 2 0.50 0.30 0.20 0 0
3 A2 38 i W B B 0.50 0.40 0.10 0 0
4 yhg i &AM 0.60 0.30 0.10 0 0
5 LAk 0.70 0.15 0.15 0 0
6 nJ 0.55 0.15 0.30 0 0
7 - b R R R 0.60 0.35 0.05 0 0
8 LA AR 0.55 0.25 0.2 0 0
9 28 PR 0.6 0.15 0.25 0 0
10 Bl T BT kK P 0.45 0.25 0.30 0 0
11 255 BTk K 0.50 0.30 0.20 0 0

x8 RHEATH-_REREMREESITR
Tab.8 Statistical table of fuzzy membership degree of secondary indicators under R," combination

Frs W bR 1 K — %= R 22
1 Wi A SR LR 0.70 0.15 0.15 0 0
2 Vb 3 i 2 0.50 0.25 0.25 0 0
3 A2 18 i W A FEE 0.55 0.40 0.05 0 0
4 g B G Mk 0.55 0.35 0.10 0 0
5 - qe ol e 0.70 0.20 0.10 0 0
6 A e 0.55 0.25 0.20 0 0
7 = Hb B IR AR 0.70 0.15 0.15 0 0
8 iRy 0.50 0.20 0.30 0 0
9 B2 R T 0.65 0.15 0.20 0 0
10 B TR T 0.40 0.30 0.30 0 0
11 L5 TR 0.55 0.20 0.25 0 0

W S U sh Y3 o O A R BRI 8 B 4 U=(U,, Uy, Us, Uy) BB V=(V,, Vo, Vs, Ve, VIR RN EE
R R i <227 “fR227, Hk $=(90,80,70,60,50)", il i E 15
B=W-R,=(0.552032,0.257582,0.191296,0,0)
B=W-R,=(0.564862,0.250412,0.184637,0,0)
F=B,-5=83.61016
F=B,-5$=83.79506
P JRAR R SR g B, m L R Ry BIE XTI K4S il P 3 W O A e 71 8 S AT M A RIS s A 4
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Hb iR Z A R T 5

4 HiE

AR T Tt SLP A BRI PO D RE XA SR 5 i, DA DR G AR B K B s AR Fe /O A A
HEA7 22 F AR e R, AR JLATT A BE P 5 0 BEAT 20U il 0 NSGA- T g 2 50 1k BEA TSR i, 19 2 e AL A1 J
I AR fn 18 T AHP B £5 5 PR i XU IR 7 S AT PR A5 B e A B SRR IX A R 7 %6 JF LA S T
BRI P D S SR T AR SCHR T (8 AT AT o AR SCHR B BRI AL TR0 RE XA R 5 i, TS0 B R
TRRBEP IR P 0 BT S B A M VR R A A A JR R R AR A Bk b AT et R B %07 vk
A M T 0 BRI T O TR AT R A5 R SR TR I T R O R MR IR S ORI AL TR0 BBk B T
Wk R BAT IR B 25 1
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The Layout Planning of Railway Logistics Center Based on
Improved SLP Method

Ye Yuling', Liu Jialin', Liang Hengda’, Jia Yongming®

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China; 2. SA-
IC Volkswagen Automotive Co., Ltd., Shanghai 201805, China; 3. SAIC General Motors Sales Co., Ltd., Shanghai 201210, China)

Abstract: The railway logistics center is the hub connecting the railway freight and the outside world. Its internal
layout is related to the efficiency of the operation of goods in it, which has a crucial impact on the fluency of the
entire railway freight. Based on the functional division of the railway logistics center, this paper compares and
analyzes the layout method of the functional area, and proposes a functional area layout method based on im-
proved SLP. Taking the maximum mutual relationship and the minimum overall transportation cost as the opti-
mization goal, the two aspects of the function are constrained, the multi—objective optimization model is estab-
lished, and the NSGA- I is used to solve the problem, and the optimal solution set is obtained. Finally, the
AHP fuzzy comprehensive evaluation method is used to compare and evaluate, and the optimal layout scheme is
selected. Taking the S city railway logistics center as an example, the scientific and feasibility of the method are
verified.

Key words:-modern railway logistics center; layout planning: SLP; NSGA -l



