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Abstract J

This research work aimed to present a mathematical model for distribution network optimization
considering backhaul in supply chain management. This model was developed for solving distribution
network problems considering the number of distribution centers and truck travels to reduce backhauls in
supply chain management. The distribution network for this study was composed of factories, distribution
centers and suppliers. A mathematical model was applied to the case study using Lingo to find an optimal
solution. The results showed that the minimum cost of the distribution network was 1,127,067 Baht per
month and the number of opened distribution centers was 3. The results from this study can help in
reducing the total cost, by approximately 4.08 %, which was 576,588 Baht per year compared with the
current situation. In conclusion, this model can be practically used and provide effective solutions for
other real cases of distribution network problems.
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1 2 3 q
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auen 1 2 3
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4 377.8 476.3 402.4
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LA
model: adun 1
sets;
es, Parameczers, Decis i variables:
plant/il..1/:DEMAND; |1
DC/1,.4/:Waze, Fix, ¥ !0:
supplier/1..3/:8up; k:
linkl (plane,DC) :C_IJ, TRAN,R_I1J, route;
link2 (DC, supplier):C_JK,R_JK:
1ink3 (auppliex,plant) :C_KI,R_KI,v_back:
endsets

data: , ]
DEMAND= 1636 dNUN 2

CAEF = 20;

COST_CAP = 300:

WARE = 785 7385 500 2800;

WARE M = 4;

FIX = 60000 70000 30000 200000:

Sup = 550 700 850

C IJ = 49.2 16.4 0 5453.1%;

C_JK = 5839.1 5322.7 5732.3
5806.2 5789.8 5699.5
5789.8 $773.4 5€83.1
377.8 476.3 402.4;

C_KI = 5769.2 §773.4 5683.1;

esddata

| oA
L aun 3
min = Spum(DC(3) sFIX{I)*YI))
+COST_CAP*T_ROUTE
edsumiplant (1) :Qeu=(0C(3) :C_I3¢3,3) *R_1J(3,3)))
ofaun(DC()) :8sun (supplier (k) 1C_JX(3, %} *R_JX(), X}))
slsun (scpplies (k) :doum (plant (1) :C_RI(k,1)*R_KI(k,1))):

for (DC(3) rABIR{Y(2))):
Bfor(DC{3)s#foxiplans (1) :dgin(tzanil, I))));
B2ox(DC(2) s 8fox (plans i) ifgin(R_23(3,30)))¢

@202 (DC(3) s 2oz (aspplien (k) Bgin (R 3X(3, %) )):
Sfoz(acpplier (ki s 82z (plans (1) :3Qin(R_ki(k,2))));
2oz (DC(3) tdnuniplant (4) TRAN(L, J) ) C™MARE () ) *Y (3)):
Qo (planc(s) 18aum(DC{)) 1 TRAN(L, 3) ) »REMAND (4)) ¢
!:a:(t\tl:):!:au:lln:q;):i_::(1.:)’c:p>~::u|1,:\)b:
2oz (DC(3) rdeomiplant (2) 1R _IJ(1, ) »dsm=(supplier (k)
R _JK(, ) )2

§foz (scpplier (kj:fsum(planc (1) 18 _XItk, 1)) ~BeumiDC())
R JK{L, K}

it (1) 1§z (supplier (k) iV _BACK(K, 1) ) =Bsum(DC4])
R_ITIL, 2GR ;

8for(plans (i) :8fex (supplies (k) :V_BACK(K, L)*R _KI(Xk,4)
“CaP):

Srx(planc i) Bau=(DC(3) tR_23(1,3)))*T_ROOTE:
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