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' Abstract

At present, food industry has been rapidly growing. Therefore, more and more warehouses
have been used as the transshipment point, or so-called cross-docking point. Effective warehouse
management can help to reduce the inventory and transportation cost, including the duration
that goods stay in a supply chain. When trucks deliver products to customers, traveling times

are not constant but varies in different periods due to road traffic. This research aimed to
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develop a mathematical model for scheduling trucks when traveling time on any road varied in
different periods during the day, so-called the vehicle routing problem with time windows and
time-dependent travel-times (VRP-TDTT), and also scheduling trucks when departing from a
cross-dock point. The proposed mathematical model was computationally tested with 15 test
problems which were divided into 3 sizes (10, 15, and 20 nodes) when each size has 5 test
problems. In this model, a day was assumed to have 2 periods (morning and afternoon periods).
It meant that, when traveling through a road, the traveling time of both periods was not equal.
The result of computational experiment showed that the proposed mathematical model could be
used for scheduling delivery trucks and could provide the solutions with the minimal total cost

under reasonable time.
Keywords

vehicle routing problem, time dependent travel-times, mathematical model, cross docking

warehouse
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Vkyk, €K U {kay, ), ki #ky heH (354)
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Zeyk, €{0,1}, Vi €K U {kq} ko €K U {kay, b ki # ks,
vix €{0,1}, Vi€Ng, kEK,
rtylpuent; €Zy, Vi€ Neys,
dtoy €7y, VkeK.
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Sultsunsa wazwaasuii 60 undi vhlsrmaeud el
3 qUuuy #Ap Global, Feasible waz No feasible
Femanmaanesullsunsuaansammaauiiafian
¢ (Global Optimum Solution) Tuiamawian
e 5 P waztlymauianane 2 damwindy
fp N15-2 uaz N15-3 Feldnanlunsuszanam
mneuafigalanelunailddi 60 undl wazlu
flmaunana1dn 3 Tmiwmaasninsamenaudi
\Ju Feasible Solution tenglurianlaiifiu 60 und
Wy druilgnivunn 20 node HiiNes 3 Hym
wihtuflansnsameneuilify Feasible Solution
Igmelunanlaifiu 60 unil wasilgmouna 20
node fiundedn 2 Jmiduliasnsamenaud
\Ju Feasible Solution I@aelurian 60 uni Tag
sl uusausmpoasilamita 3 suadsi

U | e natung . o . AP GATDIAN % Gap

g gnfn | usmndlld | mndeey mm::ﬁa;; ‘::‘!’:J;)mw AU (Lower 32039 LB
(Aw) 9U(AY) (W) Bound; LB) hay Z

N10-1 9 3 51.38 Global Optimum = 3409.2 3409.2 0.0
N10-2 9 3 14.53 Global Optimum = 3,445.2 3,445.2 0.0
N10-3 9 3 11.59 Global Optimum = 3,254.4 3,254.4 0.0
N10-4 9 3 24.50 Global Optimum = 4,519.2 4,519.2 0.0
N10-5 9 3 13.13 Global Optimum = 3,555.0 3,665.0 0.0
N156-1 14 3 68.00 Feasible Solution = 5,684.4 4,807.4 154
N15-2 14 3 48.58 Global Optimum = 4,428.0 4,428.0 0.0
N15-3 14 3 41.38 Global Optimum = 4,777.2 47772 0.0
N15-4 14 3 60.01 Feasible Solution = 20,129.4 10,069.9 49.9
N15-5 14 4 60.07 Feasible Solution = 7,121.4 4,710.1 338
N20-1 19 4 63.81 No Feasible Solution - -
N20-2 19 4 60.00 Feasible Solution = 4,952.4 2,5145 49.2
N20-3 19 4 61.22 No Feasible Solution -
N20-4 19 4 65.03 Feasible Solution = 4,374.0 2,940.4 32.7
N20-5 19 5 60.01 Feasible Solution = 10,197.3 3,441.1 66.2
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