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ABSTRACT

According to the present situation of the influence on the environment
from the transportation system of coal, it’s necessary to study the
construction and optimization of the transportation system of coal and
design an operating mechanism of green transportation system of coal in
order to achievethe transformation from traditional transportationto green
transportation. The present paper has supplied an optimized scheme: in
order to minimize the pollution and green transportation, the shortest path
and the best distribution can be achieved through the method of multimodal
transport, considering both road and rail .First of all, considering both road
and rail, a network chart of road and rail transportation has been plotted.
Based on the algorithm of War shall-Floyd, the shortest path between
supply place and marketing place can be obtained. Secondly, according to
table dispatching method, the best distribution scheme can be plotted. Then
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you can get the minimum freight.

INTRODUCTION

The transportation of coal, as akey link of coal
industry, isabridge and link between the production
and consumption of coal. However, coa industry, as
oneof thelargest flow of socid materid resources, will
inevitably haveanegativeinfluence ontheenvironmen.
At thesametime, theirrational distribution scheme of
coa will causemore seriouspollution.

Based on the optimization theory, accordingto the
present Stuation of theinfluenceontheenvironment from
thetransportation system of cod, it’snecessary to study
the construction and optimization of thetransportation
system of coa and design an operating mechanism of
green transportation system of coal.
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QUESTIONANALYSES

According to the present situation of theinfluence
on theenvironment from the transportation system of
coal, in order to study the construction and optimiza-
tion of thetransportation system of coal and designan
operating mechanism of green transportation and
achievethetransformation from traditiona transporta-
tion to green trangportation, the present paper covers
two questions:

Question 1

Considering thetransportation method and route.
Thereforethekey to the question ishow to makesure
of the shortest route from the various routes quickly
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andefficiently.
Question 2

Obtaining the best distribution scheme, based on
the shortest route, under the balance between supply
and demand.

SYMBOL DESCRIPTIONS

A :thei-thplaceof production (i={1,2,3})
E; :thej-thplaceof demand(j={1,2,3,4})
a - theoutput of thei-th place

b, :thesdesvolumeof thej-th place

c;, :freight(thesumof al thesectionsof freight onthe
shortest path)
X; :thecargovolumefromthei-th placeof produc-

tionto thej-th place of demand
Thispaper issupported by theInstructional Project
of Scienceand Technology from Cod IndustryAs-
sociation (MTKJ2013-415) and the Natural Sci-
entific Fund Project in Hebei Province
(A2011209019).

Z . costof transporting cod

: the shortest distance between vertex A to E,
W, :theweight of vertex A to E,

CONSTRUCTIONSOFMODELSAND
SOLUTIONS

Assumethat thefreight per ton per kilometer isthe
samewith the samemode of transportation.Thefreight
volumewill not changeintheprocessof transportation,
namely, assumethat the goodswill not be damaged or
lost. Thereisno timelimitsof transportation.Assume
the production balanceswith marketing.

Question 1
Theconstruction of model of shortest path

(1) Theconnected graph of network of coal transpor-
tation

(2) Accordingtothenetwork of routes, the adjacency
matrix of freight per volume between two cities

.
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about graph 1 can be obtained.

0 19 o 19 24 28 30 @ ® o
19 0 24 23 15 20 © ®© © o©
w 24 0 29 17 15 o 27 o
19 23 29 0 o o 16 17 23 w
24 25 17 o 0 o 12 13 o 21
28 15 © o 0 27 13 o«

30 o 16 12 27 0 o 9 15
o 0 26 18
9 26 0
o0
o0
26
14

== rallway

0

N
=
~
=
w
&
B w8 88 8 8 8
8 83 8288 8 8
8 88388388 8 8
8 8838388 8 8
8 8838388 38 8

8

N}
o3}
N
Iy
N
=
N
o

0

o 8
NN
© N
=N
© =
= e
1SN
=
5~

o0
24
14
w 21 12
w 28 17 10 ® o 18 O

Thesolution of themodel of shortest path
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Let be d; istheshortest distance between vertex

A and E;; and W, istheweight of vertex A to E;
According to graph theory, the shortest route to

each city can be obtained throughWar shal-Floyd al-

gorithm

AtE: A-C-D,-E; AtOE,: A-C,-D,-E,;

AtoE;: A-C,-D,-E;; AIOE,: A-B;-D;-E,;

AOE: A-B,-C-D,-E;; AE,: A-B,-D,-

E;

AOE;: A-B,-D,-E;; AOE,: A-B,-D,-

E,; AtoE: A-C,-D,-E; AtOE,: A-B,-

D,-E,;

AOE;: A-B;-Dy-E,; AOE,: A-B,-D,-

E,;
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Question 2

Thecongruction of themodd of allocation of trans-
portation

Cities demand cod of 4,200,000 tons, 3,500,000
tons, 5,100,000 Cities E,, E,, E;, E, demand coal of

4,200,000 tons, 3,500,000 tons, 5,100,000 tons,
3,800,000 tonsrespectively every year, which issup-

pliesby coa mines A A, A,. The output of A is
5,200,000tons; A, is7,000,000tons; A, is4,400,000
tons. Seek the minimal freight.

Let x; bethe quantity of the goods transported

from the place of production A to the place of mar-

keting E; (i=1,2,3,...m;j=1,2,3,...,n).
Themathematical modd of transportationis:

m n
minZ = GiX;
i=1j=1

(n
inj =g ’i =1,2,3 ..... m

j=1

A

m
zxij =b,,j=123...,n

st.|'=t

\

Balance between production and market-

inggai =j21b,-

According to the known information, the math-
ematical mode of thisquestion can be obtained:

MiNZ = 65,1 + 53X, + 573+ 5% 4 + 60Xy; + 42X,
+46K,55+ 57Xy, + 625 +44X5, + 48K35+ 50K,

Xqq + Xqp + Xq3 + X4 =520
Xo1 + Xop + Xog + Xy =700
X31 + Xgp + X33 + X34 =440
Xqq + Xop + Xg1 =420
X19 + X9p + Xgp = 350
X13 + Xo3 + X33 =510
X1q + Xo4 + Xg4 = 380
Xj >=0,i=123j=1234
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The solution of the model of allocation of trans-
portation

Step ©: according to the question on the shortest path,
the comprehensive freight from the three coal
minesto thefour citiescan be obtained.

Freight toeach city (yuan/ton)

marketing
E E
supply E . B 4
A 65 53 57 59
A, 60 42 46 57
A 62 44 48 50

Step @: based on the freight obtained from Step 1,
obtainthe best distribution schemethroughtable
dispatching method.

Thevolume of each city (million tons)

marketin
g E E, E, E, output
supply
A 4.20 1.00 5.20
A 350 350 7.00
A 160 280 440
marketing 420 350 510 380 16.60

Thebest distribution scheme can be obtained based
theabove chart:From the cod mineA, coa of 4.2 mil-
lion tonsistransported through theroute A - E, ; coa
of 1.0 million tons is transported through the route
A - E,.Fromthecod mineB, cod of 3.5milliontonsis
transported through theroute A, - E, ; coal of 3.5 mil-
lion tonsistransported through theroute A, - E,.From
thecoad mineC, cod of 1.6 milliontonsistransported
through theroute A, -E, ; coal of 2.8 million tonsis
trangported throughtheroute A, - E, /Accordingtothis
scheme, thetota freight is856,80 million yuan.
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