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Urban underground logistics node location

ZHOU An-bang., ZHOU Arlian

(School of Traffic and Transportation Engineering, Changsha University of
Science and Technology, Changsha 410004, China)

Abstract: To make a reasonable node location in the urban underground logistics system and
improve the service level of the urban underground logistics, the characteristics of urban
underground logistics node are analyzed, the problem of the location of the underground lo-
gistics node could be abstracted as Location Allocation Problems.With further separation a-
nalysis, the paper made Allocation Problem inserted in the Location part. The upper layer
planning model from the point of view of the decision maker and the lower layer planning
model from the customer’s point of view are constructed. A combination of genetic algo-
rithm was used to solve the bi—level programming model. The results show that the bi—
level programming model considering the cost of the logistics department and the customer
s benefits can effectively solve the urban underground logistics node location problem, and
the algorithm of the model is more efficient.

Key words: urban underground logistics system; logistics node; reasonable location; loca-

tion-allocation problems; btlevel programming model; combined genetic algorithms

[2-4] [5]

(1]

:2017—06—01
(19907)9 ’ ’ ’ o



14 3 . 49

- ULS 1 .
b

. 7]

’

s s 1
MATLAB Fmincon Fig. 1 Schematic diagram of underground
. [ logistics system transport network
’
s 1.2

o (
) ;@ ; ©
) , N
. ;@ ;@
1 1.3
1.1 ) (
’ N
; ) o
3 Cargo cap 3 ,
h z
) Ciis fis
; N N . e i j dys
, i J Cijs i
’ gs h i
o X3 X 1 Jj 5
s Z; , 1 , O
s ;B 3 0—1
s , j 7, 1,
s 0;A, k Y
i s L, E.

: ( ) U;minF:ifizi—Fie;Zi‘f—iixm><
’ i i h i

d i ><Chi+221',j ><dij ><Cij ><y,,- +
i J

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



50 ( ) 2017 9

DI TR (D
h i

s.t.Zf,vz{ + Zeizi < B, (2) ( i
Dz =1, (3 ’
thi <An; WH :172""77710 (4) o
i=1
Zlhzgsi; i:1929"'9no (5) D GA
h=1 ) . 2 .
21‘,‘,‘ >Ro (6) ************************ e

d, :
Ei< s <Ilio (7) :

= € (0,1}, ® | ; L . ‘
vy € (0,1}, (9 : g ]
: v 1
) Y Y l |
° : ? g
o 2 GA
L min H — Z”) EJ% D () dw 10) Fig. 2 Solver program of combinatorial genetic algorithms
) i=1 j=1v0 °
n ' 2.1
s.t.;X,, =W,; Vi=1,2,,n, 1D D GAl ]
L b
;XI_,<S[; Vi=1.2.000 . (12) ’ 01 l
Dil(X,'j)>O; vi:1,27"'9710 (13) o o 3
€z1’<X[j<Mzi; Vj:1329""lo (1/1) 2 3
xij>o; vizl,zv'"ﬂ/l;]:1927"'310 (15) °
W, J ;S i 1 0 0 1 1
;D71 ( * ) )
D ' (x;)=Bln x; —v;z,, B , 3 GAl
‘8:17‘ZJ1:3,‘ZJ2:1,U3:2'M e Fig. 3 Code of GA1
, e¢=0.1,M=600, 2) GA2 R
Vij Lij s Vij 0,1
2 ° 3 J ’ Vij
1, 0, X jj o
: " : I )

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



14 3 51
2], ] J 6: 3,
Vi X 4, 7. GA2 . b,
\ 1( ) | 2( ) | °
I | 1
T ) 8:
‘ Y ‘ Yo oo ‘ Yy | X, ‘XU ‘ ‘ Xy |V ‘ Y ‘ | Yy | Xy ‘ X»n ‘ ‘ Xy
g1(v) b q1 gl(?}1+1)a
4 GA2 9, GAl
Fig. 4 Code of GA2 , 5
2.2 o
1 GA1l GA2 q-
2 D s 3
2 GAl g1(v), 2
3. GA2, (k),15 (=15 b1sbyssbis ,
3.1 GAl 3 () dy.d;.d;
q: 82 (vs) ’ ( ’
, ) e
b, ° ’
3.2 GA2 0
) g2 (Uz ) 1’\“6 °
b, q: 8’2(U2+1)o 1
3.3: ’ Table 1 Unit cost of the suppliers to logistics nodes
3.2 > s
4. GA2 , GAl
d d ds
° k 24 16 20
5: . ,
ko 20 22 15
/71 °
2
Table 2 Unit cost of logistics nodes to customers
b1 b b3 by bs bs by bg by bio b1 b2 b3 b1y bis
d 9 3 7 11 16 3 13 7 10 19 22 8 12 3 20
d; 11 2 15 14 20 21 3 21 21 8 9 5 8 9 3
ds; 13 15 8 12 23 9 7 5 8 14 16 14 3 2 6
3 N , GA
Table 3 Unit product management cost, investment cost VB 6 0 3
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Table 5 The speed of each node and the distance to the customer km
b1 by b3 by bs bs b by by b1o b1y Do b3 by bis
d 16 10 5 9 12 17 5 15 18 16 21 20 9 13 4 25
d 17 14 5 18 17 23 24 6 21 20 11 12 8 13 12 20
d; 20 6 19 8 15 23 14 9 10 12 14 17 25 19 11 5
6 105 000 ~
Table 6 Supply quantity of suppliers to 100 000 7\_Ln
logistics nodes t 95 000 - M\
L
! d d ds 90 000 - My
1 500 300 150 85 000 ‘ ) ‘ )
0 50 100 150 200
2 200 200 250 GAl
7 5

Table 7 Optimal calculation result Fig. 5 Model optimization process
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N 8 GA
1 56 0 0 56
2 0 84 0 84 A
3 79 0 0 72 Table 8 The comparison between the results of solving
4 99 0 0 99 the combinatorial optimization of GA with
5 130 0 0 130 the single objective GA
1C 0 0 1
6 )8 08 GA GA
7 0 130 0 130
1.3 1,2
8 37 0 0 37
9 80 0 0 80 / 85 370 86 780
10 0 39 0 39 1 786.90 1 080.58
11 0 52 0 52
12 0 79 0 79
13 0 112 0 112 4
14 98 0 0 98

15 0 46 0 46 1




14 3 s 53
y s GUO Dong-jun, XIE Jin-rong, CHEN Zhi-long, et al.
, The trend and in— depth motivation for the research
. on underground container transport system[ J] .Chi-
2) nese Journal of Underground Space and Engineering,
2012,8(2):229-235.
’ ’ [5] : : ULS
' . .2009(10) :54-55.
° JIANG Yang-guang, PANG Da-jun. Analysis on Lo-
3) GA « moa . o
cations for urban ULS logistics links based on set
’ ° covering model[ J ]. Logistics Sci— Tech, 2009 (10) :
54-55.
, , . [6] ULS
. . 22014(2) : 72-74.
, XIE Li. Optimal site analysis of urban ULS node
based on Bi— level programming model[ ] ]. Modern
’ Business Trade Industry,2014(2)72-74.
’ ’ [7] ,
’ (1. .2016(4) :870-
’ ° 874.
YAN Wen-tao, QIN Yan-hong.Research on Bi— level
C ] programming model and algorithm of underground
[1] , , SLP logistics node location[ J ]. Chinese Journal of Under-
[1]. , 2006, ground Space and Engineering,2016(4) :870-874.
2(1);1-4. (8] :
HUANG Ourlong, GUO Dong-jun. CHEN Zhi-long. L. »2013.33
Design of the distribution center of underground lo- (4):971-980.
gistics system with SLP method[J].Chinese Journal LI Tong, WANG Zhong-tuo.Plant growth simulation
of Underground Space and Engineering,2006,2(1): algorithm of large urban underground logistics net-
1-4. work optimization layout [ J]. Systems Engineering
[2] , , Theory and Practice,2013,33(4) :971-980.
. ,2012,31(3) : 72-75. 9] ;
MA Cheng-lin, MAO Hatjun, XU Heng-qin. Devel- Ll »2003,
opment of underground urban logistics system: mode 16(2):115-119.
and technical requirements[]].Logistics Technology, SUN Huirjun, GAO Ziryou. Bi — level programming
2012,31(3) .72-75. model and solution algorithm for the location of lo-
[3] , gistics, distribution centers based on the routing
[7]. ,2011,29(7) .31-35. problem[ J ]. China Journal of Highway and Trans-
FAN Yiqun, QIAN Qi-hu. Building urban under- port,2003,16(2):115-119.
ground environment freight transportation system (10] ’ ’
based on underground container transportation[ J]. . »2011(3):360-366.
Science and Technology Review,2011,29(7) :31-35. ZHOU Arlian, LT Xu-hong, MAO Haijun. Re-
[4] , , , search on a multiple— period dynamic location mod-

L1 )
2012,8(2):229-235.

el of enterprise logistics centers[ J].Journal of Sys-

tems Engineering,2011(3) :360-366.



