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Tom tit

Bai bao phét trién chwong trinh mé phong trong NetLogo dé md phong vong xuyén nit
giao thong trong moi trrong Xe May vai hai vien canh nghién cizu: ¢ mo rgng nat va khdng céd
mo rong nat. Nghién cizu cho mgt nat giao vong xuyén cu thé o TP. HCM, bai bao chi ra lei ich
cua viéc mé réng nut giao vong xuyeén Ién sie 1am viéc cia mit théng qua chicong trinh mé
phong. Qua dé, bang viéc ma réng nut vong xuyen trén cdac huong ré cua lan giao thong, thoi
gian thoi gian di chuyén qua nit c6 thé giam dén 36.4% so vdi triong hop khdng mé réng nt.
Tir khéa: Vong xuyén giao théng, mé phong, xe mdy, NetLogo
Abstract

EFFECTS OF ROUNDABOUT EXPANSION IN MOTORCYCLE-DOMINATED
TRAFFIC FLOW BY USING SIMULATION MODELS

The paper develops simulation models in NetLogo to investigate two scenarios of
motorcycle dominated traffic at a roundabout: Roundabout with expansion and Roundabout
without expansion. With a case study in Ho Chi Minh city, the paper concludes the benefit of
roundabout expansion to the performance of traffic inbounding and outbounding the
Roundabout through simulation scenarios. In this research, the roundabout expansion results
in the decrease in travel time through the roundabout, down to by 36.4% compared with the
case of no expansion.

1. Giéi thiéu chung

Véi su phét trién khong nging cua giao
thdng van tai, ngay cang cé nhiéu loai phuong
tién tham gia giao théng khac nhau, sé luong
phuong tién ngay mét tang cang lam cho luu
thong cua cac dong xe trd nén phirc tap hon.
Trong khi d6, véi dic diém giao théng xe may
nhu & Viét Nam, viéc phan ludng dé quan ly
cac xe may rat kho, 1am anh huong 16n dén
ning lyc théng hanh cua céc tuyén duong
cling nhu tai cac nit giao. Hinh 1. NGt giao vong xuyén [1]

19



V6 Trong B6... Nghién cizu dnh hwéng cua viéc mé réng nit giao thong vong xuyen...

Hién nay, nhitng nghién ctu vé& sy lam viéc cua ndt giao vong xuyén trong moi
trudng Xe gan may van chua nhan duoc nhidu quan tdm. Sy phic tap cia dong xe may tai
céc vong xuyén noi ma ¢ luu lwong phuong tién tham gia cao ciing nhu su 16n xon trong
viéc di chuyén cé thé dé dang nhan thay. Van d& mé phong su lam viéc cua giao théng xe
maéy hoat dong trong nit giao thdng vong xuyén ciing chua nhan duwoc sy quan tm nhiéu tir
cac nha nghién ctru do tinh phuc tap cia dong giao thong tai day. Do do, viéc nghién ctu su
hoat dong cua nut giao théng vong xuyén trong méi trudng luu théng xe gin may ciing nhu
danh gia su mé rong cua nat 1én sy hoat dong caa dong giao thdong bang chuong trinh mé
phong 1a kha mai mé va can thiét trong diéu kién giao thong Viét Nam. Bai béo nay trinh
bay md phong dugc hoat dong cua cac dong phuong tién chinh khi tham gia vao qua nut
giao thdng vong xuyén bang chuong trinh da tac tir va danh gia loi ich cua viéc mo rong
nat giao thdng vong xuyén théng qua md phong trén phuong dién thoi gian luu thong.

2. Phwong phap nghién ciru

Nghién ciu sir dung NetLogo, 1a méi trudng md hinh lap trinh d& mé phong céc tinh
hudng giao théng. Pay 1a chuong trinh da dwoc tac gia Uri Wilensky [5, 6], rat thich hop cho
viéc md hinh héa cac hé thdng phic tap ma co su phét trién theo thoi gian, bao gom bén loai
phan tur trong NetLogo, d6 1a Observer, Patches, Turtles, Links. Dua trén ly thuyét mé hinh
hoat dong xe truyén théng nhu mé hinh 1y thuyét xe theo xe (Car Following Models) khi su
thay ddi cua vé van toc cua xe sau (n+1) ¢ thoi diém (t+At) dugc xac dinh duya trén van tc cua
céc xe lién quan (xe d6 va xe trudc nd) & thoi diém (t-At) trén co s tham chiéu sy thay ddi van
toc trudce do:

t-ax M
t+AX X [Vn+l ] t—Ax =) (1
T A Vi ~Vha ()
[ =]

Bang viéc sir dung ngdn ngir 1ap trinh trong Netlogo, tac gia da don gian hda mé hinh
chuyén dong cua xe trong nghién ciru ndy bang thuat toan nhu hinh 2.

Chay chrong trinh

{2 maw do, khoa
cach tdi tam vong
xoav< 317

Chay ham Goall

khoang cach tdl

Neéu théi gian chay chuong
trinh > thod gian mong muon
cta ngudi sk dung

gostraightleft

H[nh 2. Thugt toan chung su dung Hinh 3. Thudt toan trong ham chiph su dung
dé md phong dé md phong
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Trong thuat toan trén, ham chinh “Goall” s& goi tat ca cac xe di chuyén trong nat (da
dugc danh mau dé tham chiéu) dé kiém tra vi tri cia xe dén vong tam vong xoay dé quyét dinh
cac husng di chuyén 1a r& trdi (gostraighleft), r& phai (gostraighright) hodc di thing
(gomainroad). Cac ham nay s& kiém tra cac khoang tréng c6 thé co dé chuyén lan, hoic co thé
giam téc néu nhu khong c6 khoang tréng theo quy luat xe theo xe (car following model) hoic
quy luat chuyén lan (car lane changing model).

3. Thu thip so liéu

Dia diém thu thap s6 liéu va tién hanh mé phong 1a vong xuyén Kha Van Can — T6 Ngoc
Van — V3§ Vin Ngan (vong xoay cho Thu Bac, TP.HCM) nam trong khu vuc két ndi cua 3
phuong: Linh Chiéu, Linh Tay va Truong Tho. Day 1a nat giao giita duong Kha Van Can véi
duong TO Ngoc Van du:ong Lé Van th va dlrorng Vo Vian Ngan véi vi tri nhu hinh 4.

- P ———— k ‘v,,’ Y /
Hinh 4. Vi tri vong xuyeén trong khu vuc
Giao thong tai vong xoay cho Thu Buc 1a kha phuc tap véi sy tap trung cua nhiéu loai
phuong tién khac nhau véi sé lugng phuong tién Ion vao gid cao diém. NGt giao thdng nay
khong c6 lap dat hé thong dén tin hidu giao théng ma bd tri déo trung tam. Dé thu thap sé liéu
cho nghién ciru, ching tdi da bé tri cac diém dém luu lugng xe nhu hinh 5.

Hinh 5. V; tri bé tri nguwoi dém heu lrong
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Trong do:

e Vitri1, 3,5, 7: Dém luu luong xe vao ndt cia duong V6 Van Ngan, Kha Van

Can, T6 Ngoc Van va Kha Van Can ( doan 1 chiéu)

e Vitri2, 4,6, 8: Dém luu lwong xe ré& phai
o Vitri9, 10, 11,12: Bém luu lugng xe ra nit duong Vo Van Ngan, Kha Van
Cén, Td Ngoc Van va duong Lé Van Ninh
Thoi gian khao sat: ngay 1/12/2015, cac gid cao diém thu thap tir 7:00AM-8:00AM va
17:00PM — 18:00PM véi két qua quan tric cho cac hudng luu thong tai ngd tu nhu hinh 7.

Puong To Ngoc Van

Hinh 6. Ky hiéu huéng luu thong cua cac dong phwong tién
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Hinh 7. Ky hié¢u hudng luu thong cuia cdac dong phwong tién

4. M6 hinh mé6 phéng

Bing viéc phat trién chuong trinh moé phong trén Netlogo dya trén thu vién c6 sin cua
Netlogo, tac gia da tien hanh md phong so sanh 2 vién canh: vong xuyén thuc trang khdng
cd ma rong nut va vong xuyén cé xét dén mé rong nht trong moi trudng giao thébng xe may

véi giao dién nhu ¢ hinh 8.
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Hinh 8. Hai vién canh md phong cua vong xuyén
Bing viéc so sanh sb =

lugng xe trong thuc té va sé
lugng xe phat sinh trong .
chuong trinh mé phong, ching y= 10040 3_;:/
t6i kiém dinh s6 lwong xe

tham gia giao théng phan bé
theo duong 45° nhu hinh 9.

hong (xe)

xe mo p
AN
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Hinh 9. Kiém dinh sé xe quan sat va md phong

(=]

Sb xe quan sét (xe)

5. Két qua phan tich

5.1. Phén tich danh gid nut

bay la nut giao phuc tap bai vi
mirc 6 phtc tap cua nit bang 55 véi
cac diém nhap, tach, cat dong nhu thé
hién trén hinh 10.

M=N;+3.N,+5 N.=55

Trong d6: Ni: S6 diém tach; Ny:
S6 diém nhap, N.: S6 diém cit.

Hinh 10. So d6 xac dinh mize dé phic tap cia nit vong xuyén
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5.2. Pdnh gid siw mo réng niit bang mé hinh mé phong

Béng chwong trinh mé phong, nghién ciru da cho thay sy thay ddi vé thoi gian qua nat cua
dong giao thong trong trueong hop hién hiru (khdng c6 maé rong nut) va cho truong hop dé xuat
cd m¢ rong nat nhu hinh 11.

+Dudng cdlan xe ré phai mBbuong khéng cd lan xe ré phai
y=72,764x+577,91
RZ=0,9435 |

./(

=N

rl//(
y=69,264x+184,91

R2=0,9115
*

Thoi gian qua nut (s)

S6 xe phan b trong niit (xe)

Hinh 11. Thoi gian qua nat cua xe

Dua trén két qua md phong, ta thay véi ciing mét luu luong xe phan b trong md hinh, thi
nut ¢6 lan duong ré phai s& co thai gian qua nat thap hon so véi dudng nat khdng cé lan dudng
ré phai. Ta cd két qua phan traim chénh 1éch gitra thoi gian di chuyén qua nat caa xe khi co
duong ré phai va khong c6 duong ré phai.

At (s)

S6 hrong xe (xe)

Hinh 12. Chénh l¢éch thoi gian qua nit cua hai phuong dn

Vi cac xe dugc phan b trong mé hinh véi vi tri xe 1a ngau nhién nén tly vi tri ma thoi
gian dé céc xe di chuyén hét qua nit ciing khac nhau. Theo két qua ciia mo hinh ta thay thoi
gian trung binh qua nut cta cac xe trong trrong hop ¢ lan xe ré phai riéng sé nhanh hon duong
khong c6 lan xe r& phai la 435 gidy (giam 36,4%). Do do, kién nghi mé rong nat, c6 thém dién
tich cho dong xe ré phai dé tranh anh huong tdi cac dong xe khac, cé thé cai thién tinh trang luu
thdng qua nit. Dua trén s liéu khao sét thyuc té, nén mg rong phan duong ré phai tir duong Kha
Van Can r& phai vao duong T6 Ngoc Van thém 3m (dién tich via hé hién tai la 8m ngay tai
khuc cua), via hé duong Kha Van Céan 14 5m nén ta s& mé 1 phan dién tich gan vao nat giao dé
(dién tich mg 6ng nat 1a 248 m2 ) mo rong mot phan tir Kha Van Can ré phai vao duong Vo
Vin Ngan, dién tich mo rong 1a 105 m2 cu thé nhu hinh vé.
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Hinh 13. Bé xuat mg réng nit

6. Két luan

Théng qua viéc khao sat s liéu thuc té tai nit giao thdng cho Thu Pirc, bai bao da phan
tich dic trung nat giao thong va phat trién chuong trinh mo phéng su lam viéc cua vong xuyén
nut glao thong trong moi trudng xe gan may Dua trén hai vién canh nghién ciru, d6 1a vong
xuyen hién tai khdng mo rong va vong xuyén cé mo rong cac lan rg phal nghién cttu cho thy
néu mo rong lan r& phai tai cac nit, thoi gian di chuyén qua nat c6 thé cai thién dang ké (giam
1én dén 36.4%).

M6 hinh md phong twong dbi con don gian voi cach kiém dinh mé hinh con thé so; hanh
vi di chuyén ciia xe may va cac xe khac van chua thé kiém ching duoc... nén anh huong dén
d6 chinh x&c cia mo hinh mé phong.
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