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TOM TAT

Nghién cuu xdy dung mo hinh thu héi réc thai nhua, xac dinh vi tri
kho trung tam va umg dung mo phong trong hoat déng thu hoi bang
phdn mém AnyLogic-GIS. Viéc xdc dinh lwong thu gom phu hop, 16
trinh vdn chuyén t6i wu va so lrong phuong tién van tai cdn thiét sé
nang cao hi¢u qua hoat dong va hi¢u sudt ciia hoat dong thu hoi.
Phuong phdp nghién ciru dwoc trién khai trén nén tang da phwong
phdp, bao gom thu thdp dir liéu, quan sdt thwc dia va nghién ciu phi
thuwe nghiém. Khdc véi cac nghién civu trude do chi tdp trung tiép cdn &
goc do phan logi rdac tai ngudn va xu Iy sau thu gom, nghién ciru ndy
tap trung vao giai doan tién xir Iy, xdy dung mot hé thong thu hoi thong
nhat tir khau phan logi, thu gom, vdn chuyen luu trik cho dén phan phoz
dén cdc nha may cho tdi ché hay tai san xudt. Két hop gilra phan mém
mé phong van hanh va h¢é théng thing rdc thong minh nham phan tich
va toi uu héa quy trinh thu gom, tdn dung hiéu qud nguon cung rdc thai
va dam bdo tinh bén viing trong hoat déng thu hoi.

1. GIOI THIEU

Trong nhitng nim gan day, 6 nhiém rac
thai dac biét 1 réc thai nhya da tré' thinh van
dé hang dau va dac biét nghiém trong tai Viét
Nam, v6i khoang 1,8 triéu tan rac thai nhua
phat sinh m&i nam nhung chi 27% trong sb d6
dugc tai ché [1-3]. Phan con lai chi yéu bi
chon lép hodac thai ra méi truong, khién Viét
Nam tré thanh mét trong 5 quc gia c6 lugng
rac thai thai ra ngoai dai duong 16n nhat thé
gioi [1, 2, 4]. Trude thyc trang nay, Chinh
phu da ban hanh nhiéu chinh sach nham thac
day thu gom va tai ché rac thai nhua, dién
hinh 1a Nghi dinh 08/2022/NDb-CP vé trach
nhi¢ém md rong cua nha san xudt [1, 2]. Tuy
nhién, hé théng quan 1y rac thai nhya tai Viét
Nam con nhiéu han ché nhu thiéu mé hinh thu
gom hiéu qua, co so ha ting xu 1y chua dong
bo va chua co giai phap toi wu hoa hoat dong
van hanh [2, 3].

DPbi v6i cac nghién clu trong nudc, tac
dong cua rac thai nhya dbi v6i moi truong Viét

Nam cling thu hut sy quan tam manh mé [5, 6].
Theo khao sat ctia nghién ctru [6], ¢6 dén 65%
s6 ho dan cho rﬁng chét lugng nudc song, rach
ngay cang suy giam, dac biét 1a sy gidm sut
dang ké cua cac loai thily san trong 3 dén 5
nim qua. Trudc thyc trang do, tac gia di dé
Xuét cac giai phap giam thiéu rac thai va ting
cuong cong tac quan 1y chét thai dé bao vé moi
truong [6]. Nghién ctru [5] s dung phuong
phap phong van, khao sat, ldy mau xac dinh
thanh phan chét thai va da dua ra nhan dinh
rr:ing mic du da sd co s& ¢6 thuc hién viée phan
loai rac, tuy nhién hi¢u qua phan loai chua cao,
dan dén con mot luong rac cé tiém ning thu
hoi, tai ché 13n trong rac thai xir Iy. Trong do,
Nghién ctru [7] chi ra rdng quy trinh thu gom
hién tai con nhiéu bt cap, din dén thu gom
chua hiéu qua. Nghién ctru tiém ning thu hoi
réc tai ché tir nganh dich vu an ubng tai Pa
Nang khang dinh ring viéc tai ché rac ¢ nhiéu
tiém nang 16n, tuy nhién van con cac thach
thie lién quan dén nhan thac va co sé ha tang
thu gom [7]. P& nang cao hiéu qua, nghién ctru
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dé xuét thiét 1ap cac co ché hd trg tir chinh
quyén, cai thién hé théng thu gom, phan loai
rac, dong thoi trién khai cac chién lugc gido
duc cong dong [7].

Nhiéu nghién ctru trén d chi ra cac han ché
trong md hinh thu gom va xt 1y truyén thong.
Do do, bén canh vi¢c nang cao y thirc tir cong
déng, nhiéu nghién ctru di dé xuit cac mo hinh
thu hdi va xur 1y rac thai tng dung «cong ngh¢
dé nang cao tinh hiéu qua cta hé théng thu hoi
[10, 11]. Nghién ctru cua nhom tac gia C. Tee,
Madeline and Sy [10] da sit dung mo hinh
dong dé mo phong su tich tu rac thai trong moi
truong bién va dé xuat giai phap chinh sach
nhim giam thiéu luong réc thai va cai thién
hiéu qua quan ly. Nghién ctu [12] tng dung
mé hinh dya trén tic nhan (ABM) d&& mo
phdéng hanh vi cua céc bén lién quan trong hé
thong quan 1y réc thai, mo6 phong nham cai
thién hi€u qua hoat dong va cac chinh sach.
Két qua ctia nghién ctru chi ra viéc ung dung
mo phong gitp tdi wu trong viée tai ché va
quan 1y luong rac thai nhya, gidy va kim loai
tai Hoa Ky [12]. Tuy nhién, cdc md hinh
nghién curu hién nay, méc du da dua ra nhiing
cai tién trong viéc thu gom va xur 1y rac thai
nhung chua két hgp moé phong nham ti wu quéa
trinh hoat dong thuc té [12]. biéu nay tao ra
mot khoang trong trong viéc ap dung cong
nghé mé phong vao hoat dong thu gom rac
thai, lam gidm hi¢u qua va kha nang ap dung
cac giai phap cai thién hé thong hién tai.

Trong bdi canh kinh té sd phat trién, viéc
tmg dung céng nghé mé phong, co thé giup
t6i wu héa qua trinh thu gom, phan loai va van
hanh nha kho thu héi rac thai nhura, gidy va
kim loai, ndng cao hiéu suat tai ché va giam
thiéu tac dong dén moi truong [8,10,12,21].
Cac cong trinh nghién ctu trong va ngoai
nuée ciing dé cap dén viée m6 phong mo hinh
trude khi ap dung vao thuc té 1a rat quan trong
[9]. Cu thé, nhimg tng dung cua phuong phap
md phong thuc te phé bién hién nay 14 phan
tich “nut that cd chai” cta ddy chuyén san
xuét, thiét ké va danh gia hiéu qua lam viéc hé
thng, giam lang phi thoi gian va chi phi san
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xuét, su dung hi¢u qua nhan lyc cho van
chuyén container, téi wu héa hoat dong
logistics [8, 13-15]. Viéc nghién ctu va ung
dung mo phong trong linh vuc logistics dac
biét trong linh vuc kho van va van chuyén
cling dang nhan dugc sy chi y ngay cang
nhiéu cé trong va ngoai nudc [8,15,16,21].

Theo nghién ciru [16] da s dung phan
mem md phong Simulation 16.1 d&é moé phong
cAu trac, khong gian va cac hoat dong ctia nha
kho, nham kiém tra va nghién cru mo hinh
trude khi ap dung vao thuc té. Diéu nay chimg
t6 rang nghién ciru kho hang str dung phwong
phap mo phong giup tdi wu chi phi va nang
cao hiéu suit hoat dong cho doanh nghiép.
Gan day, mot vai nghién ctu di st dung
thanh céng phan mém mo phong két hop véi
hé thdng GIS d dinh tuyén, t6i wu hoéa quing
duong cho hé thong van chuyén hang hoa. Cu
thé nghién ctru ciia nhém tac gia Ibrahim M.
Badwi, Hisham M. Ellaithy & Hidi E.
Youssef [21] d3 st dung phin mém
CityEngine dé mé hinh hoa cac khu dé thi 3D
tur dir liéu 2D béng phuong phap mé hinh hoa
tham s, cho phép dleu chinh cic thong s6 dé
xac dinh hé thong t6i vu ma khong xay dung
hé thong thuc; tir do chi ra su tién loi, va tich
hop GIS trong mé phong [21]. Qua do, c6 thé
thdy cac cong trinh nghién ctru trudc da tng
dung cac phan mém mé phong nhu Arena,
Flexim, Simulation, CityEngine,
Anylogic...co két hop GIS dé phat trién hé
thong phan ph01 hiéu qua trong hoat dong van
chuyén thyc té.

Mic di ¢6 nhiéu nghién ctru vé& quan Iy
rac thai, nhung viéc ing dung mé phong trong
t6i wu van hanh nha kho thu hdi rc thai nhya,
gidy va kim loai van chua duoc nghién ctu
sau rong. Do do, nghién ctru nay tép trung vao
viéc xay dung mo hinh nha kho thu hdi rac
thai nhya, gidy va kim loai tai thanh phd Can
Tho dya trén mo phong bang AnyLogic GIS
két hop v6i phuong phap trong tam 2 chiéu dé
xdy dung mot hé thong thu hoi téi wu, trong
d6 nhua 1a di tuong chu lyc trong hoat dong
thu hoi.
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2. PHUONG PHAP NGHIEN CUU
2.1 Phwong phap khao sat

Nghién ctru phan tich dé xac dinh vi tri tdi
uu cho cac diém thu gom va kho trung tim
dwa trén cac yéu t6 nhu lugng rac phat sinh,
khoang cach van chuyén va kha ning két nbi
mang ludi. Pong thoi, dé xuit quy trinh thu
gom, phan loai, luu trit va phan phdi t01 uu.
Nghién ctru, dau tién da str dung cach tiép can
phi thuc nghiém thong qua vi¢c thu thap dir
lidu so cép tir viéc khao sat hon 100 ngudi
dan tai cac khu vuc c6 mat d§ cao nhu cong
vién, trung tam thuong mai, truong hoc. Bang
hoi st dung cau hoi dong voi dinh luong truc
quan cho ngudi tham gia dé hinh dung va
cung cap dir lidu chinh x4c. Khao sat nay
nham thu thap thoi quen phan loai, lugng rac
va vi tri bé rac. D liéu duoc dung dé xac
dinh diém thu gom. C& mau 100 ngudi chon
theo phuong phap thuan ti¢n, phu hop giai
doan so bd. Cac dit liéu thur cép nhu mat do
dan cu, luong rac phat sinh va diéu kién giao
thong duge duoc tong hop tir cac bao cao moi
truong, thong ké tir co quan chirc ning va cc
nghién ctru lién quan tai TP. Can Tho két hop
voi khao sat thuc dia hd tro viée dinh vi cac
diém thu gom. M6 phong phan mém
AnyLogic dugc st dung dé t6i wu hoa hoat
dong van chuyén va kiém chimg hiéu qua hé
théng, ciing nhur danh gia hiéu suat tong thé.

2.2. Phwong phap nghién ciru thuc nghiém

2.2.1. Phuwong phdp trong tdm hai chiéu
(center  of  gravity method for locations of
facilities) ket hop voi phwong phap thuc dia

Phuong phap toa d6 trong tam hai chiéu 1a
mot cach tiép can phd bién trong cac hé thong
mé phong, GIS, va thuat toan dinh tuyén.
Phuong phap su dung hé toa d§ khong gian
hai chiéu (thuong 1a X va Y) dé xac dinh vi tri
cac diém va tinh toan khoang cach, hudng di,
tuyén duong ngin nhit giita cac diém [14],
Phuong phap nay duoc st dung dé dinh vi
kho trung tam cua cac dia diém thu hoi vé
tinh. Nghién ctru dua vao kinh d6 va vi do vé
vi tri cn thu gom tai Thanh phé Can Tho.

X—fx Wx, (1)

Y=rx T WY, (2)
-
n: S6 dia diém sin c6 trong hé théng
w,: Lugng van chuyén dén dia diém thir i

x;v;: toa dO cua di€ém thir i theo truc X va

truc Y

W: Tong lugng van chuyén trong hé thong

X, Y: Toa d6 cua diém méi

Phuong phép toa do 2 chiéu nhu trén duoc
két hop thém phuong phap thuc dia nham
tang murc o kha thi cia phuong phap.

2.2.2 Phuong phap mé hinh hoa mo
phong Anylogic

Nhom nghién ctru xac dinh vi tri nha kho
trung tam t6i wu duwa trén phuong phap trong
tam 2 chiéu va thuc dia [16, 17] tiép theo
duoc két hop mé phong dé phan tich va tim ra
phuong an tdi wu cho 19 trinh thu gom. Trong
d6, mo phong 13 qué trinh chuyén doi sb tir hé
thong thyc thanh mé hinh dong trén hé thong
may tinh st dung cac mo hinh toan hoc. Giup
tiét kiém thoi gian, chi phi, ngudn luc va tdi
vu hiéu suit qua viéc danh gia hé théng khi
thay d6i cac tham sd.

Viéc thuc hién mo phdéng dinh tuyén cho
hé théng thu hoi s& duoc tién hanh bang phan
mém Anylogic-GIS. Pay 1a phan mém tich
hop gitta md hinh héa mé phong tdi wu va hé
thong thong tin dia 1y chi tiét (GIS) dé xéc
dinh tuyén duong thu hdi tdi wu nhét ciing
nhu xac dinh hiéu suit st dung xe tai phu
hop [18].

MG hinh
mé phong

HE théng
thwe

Két ludin vé
hg Ihung thurc

Két Qua
md phing

Hinh 1. Qua trinh nghién ciru bing
phwong phap mo phéng
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M6 phong cho phep quan sat cac bién dong
trong h¢ théng ma khong can thuc hién thuc té,
gitp tiét kiém thoi gian va giam rui ro. Két qua
mo phong dira trén nguyén tic thir va sai tir d6
so sanh hiéu qua va tim dugc phuong an van
hanh t6i wu nhit, tr d6 dé xuat giai phap cai
thién hiéu suit hoat dong cua nha kho trudc khi
trién khai thuc té [19, 20, 22].

Ngoai viéc chay thir nghiém nhiéu tuyén
duong, nhom nghién ctru con tién hanh thay
dbi sb lu0’ng phuong tién van chuyen va muc
tai trong dé dam bao hiéu suét cao nhét. Cac
kich ban khéac nhau véi su thay d6i s phuwong
tién va s6 chuyén van chuyén trong khoan
thoi gian nhat dinh nhim t6i wu héa qué trinh
thu gom.

2.2.3. Tich hop thung rac thong minh tang
hiéu quad vdn chuyén

Thyc té, thung rac thong minh trong nhimg
nam gan day da c6 nhiéu sang ché ca tai Viét
Nam l4n trén thé gidi. V& cach thirc hoat dong,
thung rac théng minh dugc trang bi cam bién
tiém can, camera nhan dién, cam bién tir tinh
va hé théng vi mach duoc két ndi v6i internet
c6 tich hop cong nghé Al [23, 24]. Bing cach
su dung cam bién va camera nhan dién, thung
rac co thé ty phan loai va s& ding mang truot
dua ching dén vi tri khay chira phu hop. Sau
khi vao khay rac s& dugc ép va nén chit nham
tiét kiém dién tich khi thu gom va van chuyén
[23]. Viéc nay s€ tao thuan lgi cho hoat dong
tai ché vé sau. Bén canh do6 phan loai hd tro
cho hoat dong ép nén phu hop tung loai
nguyén liéu khac nhau t6i wu duoc lwong san
pham thu hoi. Ngoai ra, thung cling s€ thong
bao khi nhan thay rac day va béo cao vé trung
tam, giup chu dong trong viéc diéu dong xe,
udc tinh dugce chi phi va lgi nhuan thu hdi vao
cac thoi diém khac nhau. Tir d6 1én ké hoach
va lich biéu thu héi phu hop.

Mo hinh thu hoi nay s& dong gop vao viéc
thuc hién cac muc tiéu phat trién cua thanh
phd, dong thoi hudng t6i phat trién bén ving,
giip giam tai luong rac thai nhya, gidy va kim
loai ddng thoi ciing thu hoi lai gia tri tir san
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pham thai bo gop phan thuc day viéc phat
trién cac mo hinh kinh té xanh va tuan hoan
cho thanh phd néi riéng va ca nude néi chung.

3.KET QUA VA THAO LUAN

3.1. Thue trang hoat dong thu hdi ric
thai nhyua, giay va kim loai tai thanh pho
Can Tho

Thanh phd Can Tho hién 14 trung tim vin
hoa, kinh té trong yéu cua khu vuc ving Dong
bang song Ctru Long va 1 mdt trong nhiing
d6 thi c6 toc do do6 thi hoa nhanh nhat Viét
Nam. Theo S¢ Tai nguyén va Moi truong
thanh phd Can Tho, tinh riéng trong nim
2023 va 2024, thanh phd phét sinh tir 650 dén
hon 700 tan rac thai sinh hoat mdi ngay, trong
d6 riéng rac thai nhya, gidy va kim loai phat
sinh tir 70 — 175 tan, chiém 12 - 15% tong
lwong rac thai. Pay 1a con sb chiém ty trong
vO cung 16én va tao ap lyc nang né cho hé
thng xtr 1y rac thai truyén thong.

Tur thyc trang rac thai nhuya, giéy va kim
loai tai thanh ph6 Can Tho, c6 thé thiy rang
nhu cau cai thién hé théng thu gom va tai ché
rac thai 13 vo cung cdp thiét. Hién nay, mic du
ty 1¢ thu gom rac thai sinh hoat ¢ khu vuc ndi
thanh kha cao (85 - 90%) nhung hé thong xir
Iy rac thai van con nhiéu han che ddc bi¢t la
viéc chua phan loai rac tai ngudn va viéc 1an
16n cac loai rac thai 1an nhau gay kho khan
cho viéc van chuyén, tai san xuét, tai ché va
xac dinh dugc gia tri thu hdi.

3.2. Co sé xay dung va thiét ké mé hinh

3.2.1. Tong quan mé hinh thu hoi rdc thdi
nhya, gidy va kim logi tai thanh pho Can Tho

Mo hinh duge thiét ké theo mét quy trinh
khép kin, gitup t6i uu hoa viéc thu gom, phan
loai va tai ché. M6 hinh xuét phat tir chinh
ngudi tidu ding cho dén khau tai ché va dua
san pham quay tro lai thi truong. M6 hinh nay
khong chi giup giam thiéu luong rac thai ra
moi truong ma con thiic day viée tai st dung
tai nguyén, gop phan xay dung mot nén kinh
té tuan hoan va phat trién bén viing.
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Hinh 2. M hinh trinh ty hoat ddng thu hdi rac thai nhya, gidy va kim loai

3.2.2. Pé xudt mé hinh

a. Xac dinh vi tri dat thung rac phan loai
thong minh

Dit liéu dau vao cta moé hinh duge thu
thap tir hé théng ban d6 truc tuyén Google
Maps, thong qua céng cu GPS dé xac dinh toa
d6 dia 1y (kinh d6 va vi do) cua cac diém thu
gom rac thai tai cac khu vuc khac nhau trén
dia ban Thanh phé Can Tho. Céc toa do nay
sau d6 duoc tich hop vao phin mém
AnyLogic -GIS lam co s& cho qua trinh dinh
tuyén, gip mé hinh anh xa chinh xéac vi tri
khéng gian va ciu trac mang ludi duong giao
thong trong khu vuc nghién ctru.

Nghién ctu duoc thuc hién tai trung tam
thanh phd Can Tho — 1 noi tap trung déng
dan cu sinh séng va sinh vién tir cac tinh
thanh khac trong khu vyc dang theo hoc tai
cac truong dai hoc, co hé thdng giao thong
thuan loi va ty 1€ phat sinh rac thai nhya, giéy
va kim loai 16n. Viéc chon khu vuc trung tam
nham dam bao diéu kién kha thi trong viéc thu
thap dir liéu so cdp, d& dang quan sat va trién
khai mé hinh thi diém, dong thoi gitp kiém
chting tinh thuc t& va hiéu qua mdé phong
trong giai doan dau. Nghién ctru dinh hudng
s€& phat trién va mo rong tai cac khu vuc
quan/huyén khac trong tuong lai sau khi danh

gia tinh hi€u qua trong mo hinh thuc hi¢n tai
trung tim thanh phd.

Cac thung rac phan loai thong minh sé&
duogc dat thi diém tai chin dia diém dong duc
nhu truong hoc va cong vién dya trén khao sat
thuc dja (Bang 1). Téng lugng rac theo sb lidu
khéo sat tai cac dja diém nay co thé dao dong
t6i thiéu tir 815 kg/ngay cho t6i t6i da 3,25
tan/ngay.

b. Xac dinh nha kho trung tam

Trong nghién ctu nay, nhom tac gia su
dung phuong phap toa d6 trong tdm hai chiéu
dé xac dinh khoang cach giita nha kho va cac
diém dat thung rac, dya trén dir lidu toa do
GPS thu thap dugc tir Google Maps. Khoang
cach dugc tinh theo duong thing gilia cac
diém, gitp don gian hoa qua trinh thiét lap
ban dau cho mé hinh.

Tuy nhién, dé ting murc d6 chinh xac cua
mo hinh s6 héa véi thuc té, phuong phap toa
d6 trong tdm hai chiéu nay s& dugc két hop
cung quan sat thuc dia va mo6 phdng Anylogic
-GIS trong nghién ctru nay. Viéc két hop dir
lidu khong gian voi mo phoéng trong
AnyLogic cho phép danh gia va t6i uvu hoa vi
tri nha kho, dong thoi nang cao hiéu qua quan
1y va van chuyén. Nho d6, hé théng thu gom
hoat dong hi€éu qua hon, tiét kiém tai nguyén
va gop phan xdy dung mé hinh quan 1y bén
virng. Cu thé nhu bang 1.
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Bang 1. Vi tri toa d§ nha kho trung tim va trong lweng thu hdi wée tinh tai méi diém

Lugng thy 8
STT Tén Vido Kinh d¢ hoi toi thieu £
(Kgmghy) o 9
(Kg/ngay)

1 Cong vién Luu Hiru Phudce 10,03239 105,7813349 105 550

2 Cobng vién Song Hau 10,04937 105,79083 120 700

3 Truong trung hoc phd thong 10,03642 105,78408 80 275
Chau Van Liém

4 Truong trung hoc phd thong 10,01194 105,75263 80 275
Nguyén Viét Hong

5 Trudng trung hoc phd thong 10,06152 105,76061 80 275
Bui Hitu Nghia

6  Truong trung hoc phd thong 10,03841 105,78321 80 275
Phan Ngoc Hién

7 Truong trung hoc co s& An 10,048917 105,77462 90 300
Hoa 2

8  Truong trung hoc co s¢ Chu 10,033349 105,78445 90 300
Van An

9 Truong trung hoc co s¢ 10,035698 105,78463 90 300
DPoan Thi Piém
Vi1 tri trung tm 10,0390279 105,7783412

Str dung phuong phap trong tim 2 chiéu, 105,7783412). Cu thé dugc trinh bay theo
nghién ciu da xac dinh dugc vi tri ctia kho  hinh dudi day:
trung tdm & toa do  (10,0390279;

10 10,01 10,02 10,03 10,04 10,05 10,06 10,07

Hinh 3. Vi tri cic diém trén so do dwa theo toa dd

Chau thich Hinh 3. ‘
Vi tri toa d0 cac dia di€m dat thung rac
P Vi tritoa do cia nha kho trung tam
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Thong qua hinh 1, nghién ctu dé xuat dat
nha kho thu héi rac thai nhya, gidy va kim
loai tai s6 3, dudng Huynh Cuong, phudng
Ninh Kiéu, thanh phé Can Tho. Pay 1a dia
diém c6 tiém ning cao vé mit kha ning két
nbi ha ting va tinh kha thi trong van hanh.
Toa d0 dia ly cua vi tri nay xac dinh thong
qua Google Maps la 10°0222.7"N,

3 P. Huynh Cuaong

An Cu, Ninh Kigu, Can Tho, Viét Nam ° <

10.039643, 105.778387

1Q5°46’42.2”E (twong trng 10,039643° Vqu(f)
Bac, 105,778387° kinh d6 Pong). Cu thé &
hinh 4.

Thong qua thuc dia cho théy tai vi tri toa do
t8i wu duoc tinh toan 1a vi tri dat tréng va nam
trén hé théng tuyén duong chinh phu hop va
thuan loi cho viéc xay dung nha kho trung tam.

Hinh 4. Vi tri xdy duwng nha kho thu hdi trén ban dé

3.2.3 M6 phong mé hinh bing Anylogic
va kiém ching t6i vu

Luong rac thai du kién phai thu gom sé&
giao dong tr 815 kg/ngay cho tdi 3,25
tan/ngay. M&i vi tri s& duoc dit cac thung
chura réc tmg v6i strc chira toi da & mdi vi tri
(bang 1). Xe véi trong tai 3,5 tan duoc dé xuat
la phuong tién chinh dé van chuyén lugng
hang thu héi ciing 1a phwong tién chuyén chd
téng lugng hang thu hdi toi cac nha may tai
ché hay tai san xuat phu hop. Do cac dia diém
thu hoi chil yéu nam trong khu vuc ndi 6 nén
can luu y khung gio giéi han cho xe tai trong
tai di chuyén, luu ¥ can tranh gid cao diém
vo1 mat do phuong tién luu. Trong mé phong,
gia thuyét tbc do van chuyén ¢6 dinh, moi
chuyén van chuyén hang thu hdi can phai van
chuyen qua tat ca 9 dia diém dat thung rac thu
hdi vé noi tap két.

Xac dinh quang duong thu hoi t6i wu dua
vao moO phong

Ham myc tiéu cta md hinh 1a i thiéu héa
téng quing duong van chuyén nhim giam chi
phi ciling nhu giam thai trong hoat dong van
chuyén. Trong qua trinh xdy dyng mé hinh
thu gom rac thai, phén mém AnyLogic-GIS
dugc Ung dung dé mé phong va xac dinh
tuyén duong van chuyén t6i wu. Cu thé, nhom
nghién citu st dung chic ning “Routing
method” va lwa chon ché do “Fastest”, cho
phép tu dong xac dinh 1§ trinh ngén nhét theo
ban d6 gitta cic diém thu gom dua trén
khoang cach dia ly va mang lu6i giao thong
thuc té. Ché do giip t6i uu va giam thiéu
quing duong di chuyén, gitp tiét kiém nhién
liéu va thoi gian. Nguyén tic cua dinh tuyén
t6i wu cua phan mém la phuong phap thir va
sai. Cu thé, cac kich ban vé6i s diém thu gom,
trinh ty di chuyén va sb phuong tién khac
nhau dugc thir nghiém dé danh gia.

Viéc két hop gitra thuat toan dinh tuyén tu
dong, phuong phap trong tam 2 chiéu va
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phuong phép thuc dia giip hi¢u chinh mo
hinh linh hoat, dam bao dau ra phu hop voi
didu kién thuc té cua dia phuong, dong thoi
nang cao do tin cdy cua md phong. Két qua

KHOA HOC XA HOI - KINH TE

cac tuyén dudng thu gom tdi wu sau qua trinh
mo phong va hi€u chinh duogc trinh bay cu thé
tai Bang 2.

Bang 2. L trinh thu gom rac thai nhwa, gidy va kim loai

STT Tén dia diém Khoang cach
1 Nha kho trung tam
2 Trung hoc Co sé An Hoa 2 1,7 km
3 Trung hoc Phd Thong Bui Hiru Nghia 2 km
4 Trung hoc Phé thong Phan Ngoc Hién 3,6 km
5 Trung hoc Phd thong Poan Thi Diém 500 m
6 Cong vién Song Hau 2,4 km
7 Cong vién Luu Hiru Phudc 3,2km
8 Trung hoc Co sé Chu Van An 400 m
9 Trung hoc Pho thong Chau Vin Liém 500 m
10 Trung hoc Phé thong Nguyén Viét Hong 6,1 km
11 Nha kho trung tam 5,5 km
Téng quing duong 25,9 km

Tir két qua md phong AnyLogic va phan
tich dir liéu thuc té, tuyén duong thu gom t6i
wu duoc xac dinh theo thir tu tir vi tri 1 dén 11
v6i tong chiéu dai ngan nhat 1a 25,9 km. Tan
suat thu gom 1a mot 1an mdi ngay, khung gio
van chuyén s€ la rang sang hoac tdi mudn
nhim tranh anh hudng toi dan cu, phu hop voi
nang luc van chuyén cua phuong tién va gitp
tranh ton dong rac thai, giam ap luc 1én cac
diém luu trir. Ngoai ra, khi thung rac day (vé
thé tich va trong lwong) cam bién dé do ludong

“14- cuoicung : Smuation - AnyLogic Personal Leaming Eiton

va giri thong tin vé cho trung tm dé tién hanh
di€u phoi xe dén thu gom tai cac diém.

3.2.4. Xac dinh thoi gian thuc chay trong
mo hinh

Ap dung phuong phap thir nghiém mo
hinh, Anylogic mé phong chay dua trén thoi
gian thyc va cac dir liéu s€¢ dam bao bam sat
v6i thue té néu khong ké dén cac yéu té bién
dong khac. Cu thé nhu hinh 5.

Hinh 5. M6 hinh dwgc m6 phéng theo thoi gian thuc
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Trong nghién citu nay, tinh nang
“Optimization” ctia phin mém AnyLogic
duoc Ung dung nham xac dinh sb luong
phuong tién vén tai téi wu, qua d6 nang cao
hiéu qua van hanh hé théng. Khoang thoi gian
mod phong duogc lya chon 1a mot thang — du
dai dé phan anh chinh xac tdn suit thu gom,
khdi lugng rac thai phat sinh, muc ti€u thu
nhién liéu va hiéu sudt hoat dong thuc té cta
cac phuong tién.

Sau khi xac dinh duoc vi tri van chuyén va
tuyén dudng toi uu theo két qua duge dé cap o
trén. Gia sir rang cac thong sd nhu téc do
khong ddi, tuyén duong vén tai téi wu theo
ban do, thiét 1ap thoi gian quan sat kéo dai cb
dinh 1a 30 ngay. Khi d6 bién sb 1a luong xe
trong hé thong mo phong sé& thay doi tir 1> n
>5 xe dugc thu nghiém nham kiém tra hiéu
suét van hanh tdi wu.

Hiéu suat mo hinh duoc danh gia dua trén
hai yéu t6 chinh: tong khdi luong rac thai
nhua, gidy va kim loai dugc thu hoi va tong
khoang cach van chuyén. Két qua mé phong

A

cuoicung : Optimization1

Current Best
Iterations completed: 1 1
Objective: 0.885 0.885
Parameters Copy best

numbertruck 1 1

duoc do ludong thong qua gia tri muc tiéu dau
ra, voi nguong hiéu qua dugc xac dinh tir 85%
tro 1én. Di v6i truong hop lan luot sir dung
xe 2,3,4 thi hiéu qua gin nhu khong thay doi
nhiéu so v6i hiéu suit khi st dung 1 xe, dao
dong trong khoang tir trén 85 va 89 % chap
nhan. Tuy nhién truong hop st dung 5 xe thi
hiéu suét giam dot ngdt dudi muc chép nhan
la 75% <85%. Khi so sanh hai kich ban, st
dung 1 xe tai va 5 xe tai, mo hinh cho thay
kich ban st dung 1 xe tai va 5 xe cho théy sur
chénh 1éch giita hai thai cuc toi thiéu hoa dat
hiéu sudt va du thira phuong tién qua muc
(hinh 6).

Két qua mo phong cho thdy phuong an sir
dung 01 xe tai la t6i wu vé chi phi, véi mirc st
dung cong suit dat 88,5%. Viéc tang thém
phuong tién khong cai thién hiéu suat ma con
lam tang chi phi van hanh do phan tan tuyen
duong. Viéc xac dinh dung tuyen duong va so
lwong phuong tién giup hé thong thu gom van
hanh hiéu qua, tiét kiém chi phi va giam thiéu
tac dong dén moi truong.

cuoicung : Optimization1

Curremt Best

lterations completed 5 5

Objective 0.75 0.75

Parameters Copy best

numbertruck 5 |

Hinh 6. Hiéu suat mé hinh khi sir dung A: 1 xe va B: 5 xe

Su kém hiéu qua phuong an 5 xe co thé
giai thich boi hién tuong phan tan ngu@)n luc
va gia tang khoang cach khong can thiét. Khi
sO phuong tién tang, hé thong phai phan b
tuyén duong cho ting xe, dan dén chong
chéo, ting quing duodng di chuyén va thoi
gian chod. Ngoai ra, trong diéu kién luong rac
thai khong thay d6i, viéc st dung nhiéu xe

ddng thoi co thé lam giam hiéu sudt van hanh
tinh trén moi phuong tién, gy lang phi va
tang chi phi van hanh.

4. KET LUAN

Hi¢n nay, nudc ta dang dac biét quan tam
dén viéc thu hoi rac thai va bao vé moi
truong. Nhung cdc mo hinh thu hoi truyén
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thng van chua thuc su t6i wu dan dén viéc
quan 1y ngudn rac thai chua hiéu qua va chua
dam bao ngudn cung cho cac don vi tai ché.
Nghién ctru da co ban xdc dinh dugc cac
thong s6 va thanh cong xdy dung duoc hé
théng thu hoi hang hoa téi wu dua trén
phuong phap tich hgp gitra phuong phép toa
do 2 chléu két hop thuc nghiém dé dé xuét
dugc tuyén duong va xac dinh dugc cac thong
s6 k¥ thuat va kiém chung duoc tinh t6i uu vé
quang duong va chi phi dya trén phuong phap
thir va sai ciia phdn mém mé phong Anylogic-
GIS chuyén dung. Mac du vay, nghién ctru
van con ton tai mot sé diém yéu thira huong
tir ban chat ctia phuong phap mé phong 1a gan
dung so véi hé théng thuc té ung. Cac yéu td
khach quan tac dong nhu thoi tiét, mat d6 giao
thong, chat luong co s ciu tric ha ting...
van chua duoc dé cap vi vy md hong can
phai trién khai xdy dung hé théng thuc va
hi¢u chinh cdi tién dya thuc té dé ¢6 thé hoan
thién hé thong thu gom.
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DESIGNING A REVERSE LOGISTICS MODEL: A CASE STUDY OF PLASTIC, PAPER, AND
METAL WASTE COLLECTION IN CAN THO CITY
ABSTRACT

This study focuses on developing a recovery chain model for plastic, paper, and metal waste,
determining the location of a central warehouse, and applying simulation through AnylLogic-GIS
software in the recovery process. ldentifying appropriate collection volumes, optimizing transportation
routes, and determining the required number of transport vehicles are essential to enhance the efficiency
and performance of the recovery operations. The research methodology is implemented using a multi-
method approach, including data collection, field observation, and non-experimental research. Unlike
traditional models that focus on individual stages, this study constructs a unified and closed-loop
recovery chain from collection to recycling. It integrates operational simulation software and smart
waste bins to analyze and optimize the collection process, effectively utilize the supply of plastic, paper,
and metal waste, and ensure sustainability in recovery activities.

Keywords: Plastic waste, reverse logistics, simulation, waste recovery warehouse
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