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Abstract

For NTOCC (non-truck operating common carrier), efficient organization for multiple modes of
transport can reduce costs. From the perspective of NTOCC, this paper studies the choice of dif-
ferent modes of transport in multi-modal transport from four aspects: Transport cost, transit cost,
time penalty cost and transportation safety cost. Taking into account capacity constraints, time
constraints, the unit cost of different modes of transport and transport speed, we build the model
with the lowest total cost, and solve with lingo10. The results show that the mode of transport op-
tions can effectively reduce costs.
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Figure 1. Port cargo transport routes
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Figure 2. Hypothesis of transport network diagram
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Figure 3. Expanded virtual network diagram
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4.3. Lingo 3K1f®

Lingo 2 H 4R FEN:
13 plants,3 warehouse and 3 customers
transshipment problem;
sets:
plant/pl,p2,p3/:produce;
warehouse/wl,w2,w3/;
customer/1,2,3/:require;
link1(plant,warehouse):C11,L11,Q11,C12,L.12,Q12;
link2(warehouse,customer):C21,1.21,021,C22,L.22,Q22;

[objImin=@sum(link1:c11*111*q11)+@sum(link1:c12*112*q12)+@sum(link2:c21*121*q21)+@sum(link2:c22
*122*g22)+@sum(link1:911*s1)+@sum(link1:q12*s2)+@sum(link2:q21*s1)+@sum(link2:q22*s2);
Ithe supply constraints;
@for(plant(i):[sup]
(@sum(warehouse(j):q11(i,j))+@sum(warehouse(j):q12(i,j)))=produce(i););
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I the mid constraints;
@for(warehouse(j):[mid]
(@sum(plant(i):q11(i,j))+@sum(plant(i):q12(i,j)))=(@sum(customer(k):q21(j,k))+@sum(customer(k):q22(j,k)))
Ithe demand constraints;
@for (customer(k):[dem]
(@sum(warehouse(j):g21(j,k))+@sum(warehouse(j):q22(j,k)))=require(k));
End
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Figure 4. Transport network diagram
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Table 1. Transit distances and capacity limits between transit nodes
= 1. BT R BRI E RIS IR

P f ¥ iz gh (km) 2 77 BR 1 (t)
WL - e Hsk 30 300
O - Yy 170 200
W - EP 100 350
pARE IR =1 270 200
P ARE 280 400
WS - 110 500
Heyj - RE 120 300
3P - M 100 200
P - i 260 150
RE - EM 70 300
W - e 110 700
T - M 80 350
W - 33 90 150
B - 3T 260 100
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Figure 5. Final solution
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