NGHIEN CUU KHOA HOC

ENgay nhan bai: 23/6/2025 BNgay slta bai: 09/7/2025 BNgay chap nhan dang: 21/7/2025

T6i uu hoéa mang luéi van tai phuc vu xuat
khau sau rieng tuoi tu Tay Nguyén sang Trung
Quéc - truong hop cuaa tinh Dak Lak

Optimizing the transport network for fresh durian export from Vietnam's central highlands
to China - a case of Dak Lak province

> CN NGUYEN THI TRAM, PGS.TS HO THI THU HOA", KS NGUYEN THANH DANH
Trudng Dai hoc Quéc té, Dai hoc Qudc gia TPHCM
“Email: htthoa@hcmiu.edu.vn

TOM TAT

Nghien citu nay ke thira ma hinh tdi vu hoa mang ludi van tai da muc tiéu bang phuong phap quy hoach tuyén tinh nguyén hén hgp
d& dugc nhom tac gia cong bd trudc da nhdm danh gia kha nang ing dung trong hoat dang xuét khdu sdu riéng tir tinh Dak Lak
sang Trung Qudc. Dir lieu ddu vao bao gdm vi tri ving trang, diém dang gai, trung tdm phén phdi, thi trreeng nhap khdu, ma tran chi
phi - thri gian va giai han bao quan 168 gie. Ma hinh dugc gidi bang phan mém CPLEX vai ba kich ban: Tdi wu chi phi, tdi wu thi gian
va tdi vu da muc tiéu. K&t qua cho thay sy danh ddi rd rét gitra chi phi va thiri gian van chuyén. Dic bigt, trong khoang trong sd tir
0,60 d&n 0.75. chi sd tdng hop 0 gidm va dn dinh, phan anh kha nang dat trang thai can bang hop |y giita hai muc tigu. Ma hinh cho
thay tiém nang irng dung thuc tién trong thigt k& mang luai logistics phi hep vai tirng muc tigu kinh doanh va dic tho thi treang.
Tir khéa: Ma hinh MILP; mang lrai van tai; tdi vu da muc tiéu.

ABSTRACT

This study builds upon a previously published multi-objective transportation network optimization model using the Mixed-Integer
Linear Programming (MILP) method to evaluate its applicability to the export of fresh durian from Dak Lak province to China.
Input data include the locations of planting areas, packing stations, distribution centers, import markets, a cost-time matrix,
and a preservation time limit of 168 hours. The model is solved using CPLEX software under three scenarios: cost minimization,
time minimization and multi-objective optimization. Results indicate a clear trade-off between transportation cost and delivery
time. Notably, in the weight range from 0.65 to 0.75, the compaosite index [l decreases and remains stable, indicating the potential
to achieve a reasonable balance between the two objectives. The model demonstrates strong practical potential for designing
lngistics netwaorks aligned with specific business goals and market characteristics.

Keywords: MILP model; multi-objective optimization; transportation network.

1. DAT VAN PE trong ntra dau nam 2023 lén 32,81% trong cling ky nam 2024 [1].

Trong nhiing nam gan day, Viét Nam da khang dinh vi thé la Khu vuc Tay Nguyén, dac biét la tinh D3k Lik dang ndi lén nhu
mot trong nhiing quéc gia xudt khiu sau riéng quan trong tai khu trung tam san xuat va cung Uing sau riéng phuc vu xuat khau. Tuy
vuc chau A, dic biét la sang thi trudng Trung Quéc. Theo s6 liéu tu nhién, t6c 6 M3 réng vung trong va san lugng gia tang nhanh
Hiép hoi Rau qua Viét Nam (VINAFRUIT), ty trong sau riéng Viét Nam choéng da tao ra ap luc 16n déi véi hé thong logistics, dac biét trong
trong téng kim ngach nhap khau ctia Trung Quéc da tang tir 23,73% khau thu gom, bdo quan va van chuyén dén cac thi trudng tiéu thu

84| XAYDUNG 08.2025 | ISSN 2734-9888



www.tapchixaydung.vn

trong khoang thai gian cho phép. Thi trudng Trung Qudc hién dang
chuing kién su canh tranh ngay cang khoc liét tir cac quoc gia xuat
khau sau riéng truyén théng nhu Thai Lan va Malaysia. Trong béi
canh dé, viéc xay dung mot mang ludi van tai hiéu qua la diéu kién
then chét dé bado dam chat lugng san phdm va nang cao nang luc
canh tranh cia néng san Viét Nam trén thi trudng quoc té.

Trén co s& dit liéu thuc té vé vi tri vung tréng, cg s& dong goi,
chi phi va thai gian van chuyén, nghién ctru nay ké thira mé hinh tdi
uu héa tuyén van tai da muc tiéu st dung phuong phap quy hoach
tuyén tinh nguyén hén hop (MILP) tir céng trinh trudc va tiép tuc
phat trién bang cach ap dung vao moét tinh huéng thuc tién nham
dé xudt phuong an thiét ké mang luéi van tai t6i uu phuc vu hoat
déng xuat khau sau riéng ti khu vuc Tay Nguyén dén cac diém tiéu
thu tai mién Bong Nam Trung Quéc. Muc tiéu cia nghién cdu la
déng thdi t6i uu hoa chi phi van chuyén va thai gian giao hang, qua
d6 nang cao hiéu qua chudi cung iing ndng san tuoi séng trong boi
canh canh tranh quéc té ngay cang gia tang.

2. PHUONG PHAP NGHIEN cUU

Nhiéu nghién ctiu da tap trung vao viéc t6i uu héa mang luéi
van tai nham nang cao hiéu qua phan phdi va gidam chi phi, déng
thai duy tri chat lugng ndng san tuoi trong qua trinh thu gom va
van chuyén. [2] da phat trién mé hinh dinh tuyén phuong tién tich
hagp, gitp gidam chi phi phan phéi va ddm bao giao hang ding thoi
gian, gop phan nang cao tinh bén viing trong chudi cung ting néng
san. [3] dé xuat mo hinh t6i uu héa da muc tiéu nham déng thoi
gidam chi phi va suy gidm d0 tuoi trong cac giai doan thu hoach,
luu trit va van chuyén. Trong béi cdnh thuong mai dién t& néng san
phét trién, [4] Ging dung thuat toan dan kién cai tién dé xay dung 16
trinh giao hang tiét kiém nang lugng, gitp gidm dang ké chi phi van
chuyén. Bén canh d6, van dé quan tri mang ludi logistics ciing dugc
quan tam, dac biét véi cdc mé hinh phan quyén hoan toan trong
diéu phai chudi, cho thay hiéu qua trong viéc rut ngan thaoi gian xu
ly va gidm chi phi logistics, nhat la d6i véi cac ho néng dan nho tai
cac nudc dang phat trién [5]. Nhiing nghién ctu trén nhan manh
vai trd clia cac y&u té nhu phan b nguén luc, 1ap lich don hang, téi
uu hoa tuyén dudng va cau trdc quan tri trong viéc thiét ké mang
lugi van tai hiéu qua cho néng san tuai. Nghién ctiu nay ké thira mo
hinh quy hoach tuyén tinh nguyén hén hgp da muc tiéu (MILP) da
dugc nhom tac gia xay dung va cong bé trén Tap chi Xay dung, s6
thang 7/2025 [6]. M6 hinh cho phép t6i uu dong thoi hai muc tiéu la
téng chi phi va téng thai gian van chuyén trong thiét ké mang ludi
logistics da tang vdi cac bién quyét dinh dang lién tuc va nhj phan,
phu hop véi bai toan té hgp trong chudi cung ing ndng san tuoi.

Trén nén tdng mo hinh toan da dugc thiét lap, nghién cdu nay
tap trung vao giai doan mé phong vai bd dit liéu thuc té& do doanh
nghiép xuat khiu siu riéng cung cap nham kiém chung tinh kha thi
va hiéu qua ting dung mé hinh trong diéu kién van hanh cu thé. Dir
liéu dau vao bao gém: (i) Vi tri 15 vung trong (Loading Points - LP),
6 diém dong géi (Export Packing Houses - EP), 4 trung tdm phan
phéi tai clra khdu va cadng bién (Distribution Points - DP) va 3 thi
trudng nhap khau tai Trung Quéc (Import Areas - 1A); (i) ma tran
chi phi va thai gian van chuyén gitra cac cap nut; (iii) nang luc xdr ly
tai ting diém trung gian va (iv) gii han bdo quan san phdm nham
duy tri chat lugng sau riéng tugi trong sudt chudi cung Ung lanh. Hé

théng tuyén van chuyén dugc cau hinh theo ba phuong thic chinh,
phan anh thuc tién trién khai: (1) Van chuyén bang xe tai lanh 15
tan (tuang duong 1 TEU) tir ving tréng dén diém dong gai; (2) van
chuyén bang container lanh 40'RF (2 TEU) dudng bé tir diém déng
g6i dén trung tdm phan phéi tai bién gidi phia Bic va (3) van chuyén
bang container lanh 40'RF dudng bién tir diém déng goi dén cang
C4t Lai va ti€p tuc dén thi trudng nhap khau qua tuyén hang hai.

Tung cung dudng trong mang ludi dugc gén chi phi va thoi
gian cu thé tuang Uing vdi phuang thic van chuyén da chon, dadm
béo tuan thi cac yéu cau ky thuat ctia chudi cung Ung lanh va diéu
kién thuc té€ nhu tai trong, cu ly va hinh thic khai thac. Toan bo dit
liéu dau vao dugc tich hgp vao mé hinh MILP va tién hanh gidi theo
ba kich ban: (i) t6i uu chi phi; (ii) t6i uu thoi gian va (iii) t6i uu da muc
tiéu. Phan tich dugc trién khai qua hai budc: Dau tién, mé hinh dugc
gidi theo tirng ham muc tiéu don dé xac dinh gia tri t6i uu riéng biét
cho chi phi va thgi gian. Sau d6, hai ky thuat gidi da muc tiéu dugc
ap dung gom: (1) Phuong phap gan trong s6 (weighted sum), khao
sat cac nghiém véi trong s6 chi phi w,€[0;1] va (2) phuong phép
Minimax nham xac dinh nghiém cé do léch téng hgp nhé nhat so
VGi cac gia tri t6i uu don muc tiéu da xac dinh trudc d6. Mé hinh
duoc gidi bdng phan mém IBM ILOG CPLEX véi dau ra bao gém téng
chi phi, téng thdi gian va chi s6 tich hgp Q nham cung cip co s&
dinh lugng ré rang d€ danh gia hiéu qua van hanh va lua chon ciu
hinh mang lugi phu hgp v&i muc tiéu chién lugc clia doanh nghiép
trong tiing bdi canh thi trudng cu thé.

3. KET QUA NGHIEN cUU

Cac tham s6 dau vao dugc trinh bay téng quan trong Bang 1,
bao gém théng tin vé s6 diém vung tréng, ¢ s& dong goi, diém
phan phéi, khu vuc nhap khiu, nhu cau thi trudng va cac rang budc
van hanh thuc té nhu ngudng thai gian bao quan sau riéng tuoi.

Bang 1.Téng quan tham s6 dau vao ctia mo hinh

Thanh phan Gia tri

Vung tréng 15 diém khao sat tai tinh D3k Lak

Ca sG dong goi 6 co s& dong goi dugc doanh nghiép st dung

DPiém phan phéi 4 (gém 3 clia khdu va 1 cdng Cat Lai)

3 khu vuc tiéu thuy tai Trung Quoc (r1: Tham

Khu viic nhap khau Quyén, r2: Ha Mén, r3: Ninh Ba)

Nhu c&u xuat khau 96 TEU (r, = 44 TEU; r, = 36 TEU; r; = 16 TEU)

Nguéng thai gian 168 gid (7 ngay), tuang Ung vdi gidi han thaoi gian

bao quan (w) van chuyén toan tuyén
Don vi chi phi 1.000 dong
DPon vi thoi gian Gio

Phuong thuc van
chuyén &p dung

M1: LP>EP; M2: EP>DP va DP>IA; M3: DP>IA qua
Cang Cat Lai

-Kich ban 1 - T6i uu héa chi phi:

Trong kich ban uu tién téi thi€u hoa chi phi (w; = 1,0), mé hinh
xac dinh phuong an van tai hiéu qua nhat khi toan bé hang héa
dugc gom tur 1, dong goi tai e, sau dé phan phéi qua ba tuyén:
ls>e,>ds>r; L>e,>d>r, va I,>e,>d,>r. M6 hinh t8i uu hoa chi phi
van chuyén dugc thiét 1ap nhdm hudng tdi muc tiéu giam thiéu
téng chi phi, vdi chi phi t8i uu dat dugc la c*=4,942 ty dong, ap dung
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cho ba khu vuc nhap khdu trong mang ludi. Chi tiét vé chi phi va
thai gian van chuyén tiing tuyén dugc trinh bay trong Bang 2.
Bang 2. K&t qua t&i uu hoda chi phi theo ting tuyén van chuyén

t* =49,26, t* =54,37 va t* =66,94 gi®. Bang 3 dugi day thé hién chi
tiét két qua van hanh trong kich ban nay.
Bang 3. K&t qua t8i uu hoa thai gian theo tling tuyén van chuyén

Tuyé'r! van Chi phi (triéu | Nhu cau ;;Ts(;trcnglu Iggic?\i:‘;é’n
chuyén dong / TEV) (TEV) déng) § (éi&)
14>e4>d3>r1 53.001 44 2.332,044 60,58
l4>e4>d1>r2 59.101,5 36 2.127,654 62,39
l4>e4>d2>r3 30.135,75 16 482,172 73,46

Téng cong 96 4.941,870

- Kich ban 2 - Uu tién thoi gian giao hang:

V6i muc tiéu rdt ngdn t8i da thoi gian van chuyén trong
kich ban 2, mé hinh lya chon tuyén nhanh nhat: I,>e;>d,>r,/r, va
l,>es>d;>r;. Phuong tién m,; dugc st dung cho chang LP>EP va m,
cho cac chang con lai. K&t qua cho thay thai gian giao hang giam
dang ké, nhung chi phi toan hé théng ting lén 5,85 ty dong, cao
hon 18,38% so véi kich ban t6i uu chi phi. Mé hinh t6i uu héa thoi
gian dugc thiét [ap nham muc tiéu gidm thi€u téng thai gian giao
hang, véi thai lugng trung binh dat dugc la t*=56,86 gid. Cu thé,
thai gian giao hang trung binh tai ba khu vuc nhap khau lan lugt la

Bang 4. Két qua t6i uu héa da muc tiéu theo trong sé chi phi

A Chi phi Nhu Téng chi Théi gian
Tuyén van ia e N P A o
chuyén (triéudong/ | cau pl3| (triéu van chuyén

TEU) (TEU) dong) (gio)
12>e3>d2>r1 58.491 44 2.573,604 49,26
12>e3>d2>r2 65.026,75 36 2.340,963 54,37
12>e3>d1>r3 58.481,5 16 935,704 66,94
Téng céng 96 5.850,271

- Kich ban 3 - Téi uu da muc tiéu:

K&t qua mo phong theo phuong phap gén trong s6 cho thay
khi trong s6 chi phi (w;) tang tir 0 dén 1, téng chi phi van chuyén
giam tir 5,85 xuéng 4,94 ty dong (gidam 15,5%), trong khi thoi gian
giao hang tang tir 56,86 1én 65,48 gid (tang 15,2%), phan anh ré moi
quan hé danh déi gitra hai muc tiéu déi lap. Két qua phan tich cung
cdp co sG dinh lugng rd rang dé€ doanh nghiép lua chon trong sé
phu hgp véi uu tién chién lugc, chdng han nhu uu tién thdi gian (w,
thap) trong mua cao diém hodc uu tién chi phi (w; cao) trong giai
doan van hanh én dinh. Bang 4 trinh bay chi tiét két qua theo tiing
muc w;.

Trong sé chi phi Chi pl:l’ A chi phi Trqr)g s6 thai Thc‘)‘i.gian A.thdi Q (96 lach)
(w1) (1.000 dong) % gian (wz) (gio) gian % N
0 5.850.271 18,38 1 56,86 - 0
0,05 5.834.651 18,07 0,95 57,34 0,84 0,00903
0,1 5.663.260 14,60 0,9 57,82 1,69 0,01526
0,15 5.408.915 9,45 0,85 58,01 2,02 0,01719
0,2 5.408.915 9,45 0,8 58,01 2,02 0,01890
0,25 5.391.315 9,09 0,75 58,57 3,01 0,02274
0,3 5.221.904 5,67 0,7 58,97 3,71 0,02602
0,35 5.221.904 5,67 0,65 58,97 3,71 0,02417
0,4 5.221.904 5,67 0,6 58,97 3,71 0,02267
0,45 5.208.704 5,40 0,55 59,37 4,41 0,02430
0,5 5.198.540 5,19 0,5 59,80 517 0,02597
0,55 5.162.812 4,47 0,45 60,16 5,80 0,02611
0,6 5.155.552 4,32 0,4 60,36 6,16 0,02594
0,65 5.138.480 3,98 0,35 61,04 7,35 0,02586
0,7 5.012.948 1,44 0,3 61,48 8,13 0,02439
0,75 5.012.948 1,44 0,25 61,48 8,13 0,02032
0,8 5.012.948 1,44 0,2 61,48 8,13 0,01626
0,85 5.012.948 1,44 0,15 61,48 8,13 0,01223
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0,9 4.990.376 0,98 0,1 62,06 9,15 0,00915
0,95 4.968.708 0,54 0,05 62,97 10,75 0,00537
1 4.941.870 - 0 65,48 15,16 0

Hinh 1 minh hoa dudng cong Pareto cua chi s6 tdng hop Q
dai dién cho d6 léch chudn hda gilta hai muc tiéu khi w, tang tir 0
dén 1 cho thdy r6 ba pha dic trung. & pha dau (w, ti 0,00 dén 0,25)
mo6 hinh uu tién thdi gian, chi phi gan nhu khéng thay déi trong
khi thai gian tang nhe va Q tang dan phan anh sy mat can bang khi
muc tiéu thai gian bi diéu chinh. & pha gitia (w; tir 0,30 dén 0,65) ca
hai muc tiéu cung anh huéng dén cau tric luéng hang, Q dat gia tri
cuc dai tai wy = 0,55 cho thdy muic xung d6t cao nhat gilta chi phi va
thai gian. Pay la viing nhay cdm, can dugc can nhac ky trong thuc
tién. 3 pha cudi (w; tir 0,70 dén 1,00), m6 hinh nghiéng hén vé téi
uu chi phi, thai gian tang manh nhung Q lai gidm nhanh vé 0, cho
thdy su hoéi tu dén phuong an t6i uu chi phi. Khung dé xuat tao
diéu kién thuan Igi cho viéc xay dung céc chién lugc van tai thich
Ung véi cac uu tién chién luge dugc xac dinh. Chang han, khi viéc
giam thai gian giao hang la quan trong, dac biét déi véi cac mat
hang dé hu hong nhu sau riéng tuoi, nén st dung tham sé ly tuéng
trong khodng w = 0,1 dén 0,2. Trong cac tinh huéng nhay cam vé
chi phi véi s6 lugng 16n, cac gid tri w cao tir 0,85 dén 1,0 sé co loi
hon cho viéc uu tién gidm chi phi. Viéc lya chon w trong khoang
phu hgp véi muc tiéu kinh doanh hoac huéng dén phuong an can
bang gilta hiéu qua kinh té va thdi gian dap (ng la mét tiéu chi
then chét trong van chuyén hang héa, dac biét véi mat hang néng
san tuci nhu sau riéng.

0.025
0.020
0.015

0.010

njective Value &

0.005

0.000

0.0 0.2 0.4 0.6 0.8 1.0
Cost Welight (w)

Hinh 1. Dung bién thién cla chi s6 muc tiéu theo trong s6 u tién chi phi
Ngubn: Két qua mé phéng tir mé hinh MILP cua tdc gia

4, KET LUAN

Nghién ctu da ép dung moé hinh lap trinh tuyén tinh nguyén
hén hgp da muc tiéu (MILP) dé t8i uu héa mang ludi van tai bon tang
phuc vu xuat khau sau riéng tir Dk Lak sang Trung Quéc. Két qua cho
thay, kich ban uu tién chi phi (w; = 1,0) cho t8ng chi phi thip nhat
(4,94 ty d6ng) nhung thaoi gian giao hang dai (65,48 gid), phu hgp vai
cac 16 hang I6n khéng can giao nhanh. Ngugc lai, phuong an uu tién
thoi gian (w; = 0,0) rdt ngan thai gian con 49,26 gid nhung chi phi
tang 1én 5,85 ty dong, phu hgp véi hang tuoi sdng nhu sau riéng. Dac
biét, trong khoang trong sé tir 0,65 dén 0,75, m6 hinh cho thdy kha
nang can bang hiéu qua gitta hai muc tiéu. Diéu nay khdng dinh tam
quan trong clia viéc lua chon trong s6 phu hgp dé xay dung phuong

an van chuyén téi uu theo dic thu timg thi trudng.

Tuy nhién, mé hinh hién tai chua xét dén cac yéu t6 bat dinh
nhu thai tiét, tdc nghén giao théng hodc bién ddng nhu cau, cling
nhu chua tich hgp chi phibao quan lanh hay yéu té phat thai carbon
la cac thanh phan quan trong véi chudi cung ing néng san tuoi.
Do d9, viéc ap dung mé hinh vao thuc tién nén dugc can nhic thuc
hién trén pham vi thit nghiém nhé va trong thdi gian ngén trudc khi
ap dung vao toan bo chubi cung ting. Qua d6, doanh nghiép c6 thé
han ché rui ro ti nhiing yéu té bat dinh va hoan thién lai mé hinh
kinh doanh theo phuong an phu hgp nhat. Trong tuong lai, nghién
cliu can mé réng theo hudng: (i) Bua yéu té rdi ro vao moé hinh; (ii)
b6 sung cac tiéu chi bén viing va (iii) phat trién cdng cu tng dung
thuc tién nham hé trg doanh nghiép xuét khau ra quyét dinh nhanh
choéng va linh hoat hon.
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