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Nghién ctru anh hwéng cia phwong tién kich thwéc lon
dén diéu kién van hanh cia tram thu phi, treong hep
nghién ciu tai Thanh phé H6 Chi Minh

The impact of large vehicles on the traffic performance
of toll plazas, a case at Hochiminh City

Poan Hong Pric

Trudng Dai hoc Giao thdng van tai Thanh phd H6 Chi Minh
Email lién hé: duc.doan@ut.edu.vn

Tom tit:

Trong nhitng nam gan day, tram thu phi tao thanh mot n{t thét trén tuyén dwong quéc 16 trong gio cao diém,
do hinh thirc thu phi chua dugc tw dong hoéa, dan dén an téc giao théng, thoi gian qua tram thu phi caa phuong
tién ting, gay ting ton that kinh té. Bai bao tap trung vao viéc nghién ctru anh huong cia phuong tién kich
thudc 16n, nhu xe buyt, xe tai, xe ro mooc, mét trong nhitng nguyén nhan gay kéo dai hang cho, dan dén giam
diéu kién van hanh cuaa tram thu phi. Tram thu phi Xa 16 Ha Noi duoc lua chon dé 1am truong hop nghién cuau,
tram c6 luu lugng phuong tién luu thong rat Ion, dac biét phuong tién kich thude I6n vao/ra Thanh phd Ho
Chi Minh. Két qua nghién ciru bing phuwong phap mé phong giao thong VISSIM chi ra rang thanh phan phuong
tién kich thudc 16n anh huong manh dén chiéu dai dong cho tai tram, phuong 4n ap dung hinh thic thu phi
hién dai khong dung (ETC), dugc xem |a giai phap tiém ning giup cai thién vin d& cap bach nay.

Tir khoa: Tram thu phi; phuong tién kich thuéc 16n; diéu kién van hanh; mé phong giao thong.

Abstract:

In recent years, toll stations are bottlenecks creating queues during rush hours on the highway, accompanied
by manual toll collection, leading to traffic congestion, increasing travel time, and economic losses. This paper
focuses on studying the influence of large vehicles, such as buses, trucks, and trailers, one of the causes of
long queues, leading to reducing traffic performance of toll plaza. The Hanoi highway toll plaza was selected
as the case study, the station has a very large traffic volume, especially large-sized vehicles entering/exiting
Hochiminh city. The research results by using traffic simulation VISSIM show that the large-sized vehicle
component greatly affects the queue lengths at the station, the suggestion of applying the electronic toll
collection (ETC) method is considered the best potential solution to this problem.

Keywords: Toll plazas; large vehicles; traffic performance; traffic simulation.

1. Giéi thiéu duong quéc 16 véi 173 tuyén dai 29,771 km [1]. Bé
thuc hién quy hoach can huy dong t6i da moi nguon
lyc, Chinh phu da dua ra cac hinh thirc dau tu nham
thu hdt vn dau tu tir moi thanh phan kinh té, ké ca
cac nha dau tu nuéc ngoai tham gia nham phat trién
dudng cao toe dudi hinh thire ddi tac cong tu (PPP)
nhu BOT, BT, BTO.

Trong nhimg nim gan day, mang ludi giao thdng
duong bo & Viét Nam lién tuc duge dau tu va xay
dung nhdm dap tng nhu cau van tai, dam bao két
ndi nganh, gop phan dam bao qudc phong, an ninh
va moi truong. Theo quy hoach dinh hudng dén
nam 2030, mang ludi duong bo cao toc véi 21 tuyén
c6 tong chiéu dai 1én dén 6,411 km va mang ludi
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Tram thu phi BOT la nhiing chét dugc ap nén
tai cac tuyén duong thudc du an BOT dé thu phi
duong bo cia cac phuong tién tham gia giao thong
trén tuyén duong nay. Sé tién thu dugc s& diing vao
viéc chi tra, bao tri va nang cip céc tuyén duong.
Muc tién thu phi duoc Nha nuée quy dinh va diéu
chinh theo ting thoi diém, ting loai hinh phuong
tién va timng tuyén duong khéac nhau.

Tuy nhién, luu lugng phuong tién théng qua
tram thu phi ngay cang tang, thu phi thu cong, hé
thdng thu phi mot dimg (MTC), th tuc thu phi phic
tap, gdy mit thoi gian lam gian doan tdc do thdng
hanh caa cac phuong tién giao thong dan dén hang
chd kéo dai, Un tic giao théng thudng Xuyén xay ra
& khu vuc tram thu phi. Hé thdng thu phi truyén
thong da duoc st dung nhiéu nam lién va da xay ra
nhing bat cap can duoc cai tién. Nhiing nim gan
day, hé thong thu phi khong dimg (ETC) da dugc
dau tu ap dung dbi v6i cAc tram thu phi trén ca nudc,
giup giam thoi gian thu phi, tang kha nang thong
hanh cho tram va minh bach thong tin tai chinh cua
mdi du &n thu phi BOT.

Mic du dugc dau tu cac hé thong thu phi hién
dai, nhung thuc té tinh trang giao théng ¢ cac tram
thu phi cho thay van chua dugc cai thién nhiéu, dic
biét & nhitng tram c6 luu luong phuong tién co kich
thudc Ion (xe buyt 16n, xe tai 16n, xe container), luu
théng qua tram véi ty 1¢ 16n trong tong sb phuong
tién qua tram, xuat hién nhiing bat cap nhu: (1) viéc
bé tri 1an thu phi phic tap do phuong tién 16n thao
tac rat cham, (2) thoi gian thoét tram lau hon so voi
cac phuong tién khac, (3) thao tac chuyén lan gay
xung dot V6i cac phuong tién khac. Dan dén dong
phuong tién kéo dai, giam kha nang thong hanh cho
tram thu phi. Bai toan dat ra khi phuong tién kich
thugc 16n anh huong nhu thé ndo t6i viéc van hanh
caa tram, mirc d6 anh hudng nhu thé nao khi ty 1¢
phuong tién I6n ting 1én von ha tang va dich vu
tram thu phi 1 khong doi.

Nhitng nghién ctru trude day tir cac tac gia [2] -
[9], viéc danh gia diéu kién van hanh cua tram thu
phi s dung phuong phap m6 hinh hoa duge danh
gi4 1a phu hop trong nghién ctu, dic biét dbi voi
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dong giao thong khong dong nhét, tram thu phi st
dung nhiéu loai hinh thu phi nhu tha ¢6ng hozc tu
dong (ETC) . Béi véi dong giao thong hdn hop  tai
Viét Nam, cdng cu md phong VISSIM ciing thé
hién su phu hop trong cac nghién cuu [10], [11].
Mic dd mé hinh md phong c6 thé cu thé hoa sy
phtc tap cac nhu cau giao théng va dong xe, gidp
danh gia hiéu qua hoat dong cua cac tram thu phi,
tuy nhién, cic mo hinh nay thuong khong duoc
trang bi sin va thuong dugc cAc tac gia phat trién
riéng phuc vu cho tirng trueong hop cu thé. Bén canh
d6, danh gia nhiéu phuong an thu phi khac nhau (ty
dong, tién mat hay két hop); két qua danh gia muc
do hiéu qua thé hién qua mue do phuc va (LOS) cia
tram; cAc tham sb danh gia nhu chiéu dai dong cho
(m), thoi gian tré (gidy) hoic danh gia 6 nhiém moi
truong, tir d6 danh gia mirc d6 hiéu qua trong cac
phuong 4n & chic.

Nghién ciru ndy gom bdn phan chinh. Phan 1
trinh bay tong quan. Phan 2 trinh bay noi dung thu
thap dir liéu phuc vu xay dung mé hinh mo phong.
Phan 3 thé hién cac két qua danh gia anh huong cua
phuong tién kich thudc 16n. Két luan cua nghién
ctru duoc dé cap & phan 4.

2. Thu thap dir liéu phuc vu xdy dwng md hinh
mo phéng
2.1. Tram thu phi Xa 1§ Ha Ngi

Tram thu phi Xa 16 Ha Noi thuoc phuong Phudc
Long A, Thanh phb Tha Buc, Thanh phé HO Chi
Minh (TP.HCM), do chii dau tur cong ty C6 phan
Dau tu ha tang ky thuat TP.HCM (CI1) quan ly, thu
phi cho du an m¢ rong Xa 16 Ha Noi. Du an thuc
hién mao rong mat duong cti tir 23 m (04 lan xe) 1én
113 -153 m (12 — 16 lan xe), xay dung nam 2009
dua vao st dung tir nam 2012. Tram thu phi cach
cau Rach Chiéc 500 m vé phia Béc. Cach thuc phan
lan ciing kha phirc tap, tir 03 1an tach lan 1én 06 lan.
Tram thu phi Xa 16 bd tri so le nhau, mdi chiéu co
hai cum thu phi, hai cum cach nhau khoang 750 m,
dé tiét kiem dién tich mo rong khu vuc thu phi,
chinh vi vy ma doan duong vao tram c6 nhiéu doan
chuyén lan lién tuc, nhu mé ta & hinh 1.
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Tir ngay 01/01/2018, nha dau te BOT duoc Uy
ban Nhan dan (UBND) Thanh ph chap thuan cho
tiép tuc thu phi dé hoan vén dy 4n mé rong Xa 16
nhu trong hop dong Ky két sau hon 10 nim thi cong,
bat dau thu phi tré lai ngay 01/04/2021. Trong thoi
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2.2. Cé&c hinh thyec thu phi

Tram thu phi Xa 16 Ha Noi dugc van hanh song
song hai loai hinh thu phi khac nhau gom hé thong
thu phi mét dirng (MTC) va hé thdng thu phi khdng
dung (ETC).

Hinh 2. Tinh trang un tic kéo dai tai tram.

gian ma lai thu phi, tram tiép tuc gap tinh trang tn
tAc tai vi tri tram vao nhiing gio cao diém giéng thoi
gian trudc day, nhu mo ta ¢ hinh 2.

TRAM 4 LAN THU
RA TRUNG TAM

Trudc nam 2018, tram thu phi dugc phan bd
gom hai nhém: (1) 04 lan trung tam gom 02 lan vé
luot, 01 lan ty dong (lan vé thang) va lan hdn hop,
nhu hinh 3; (2) 03 lan phia bén gém 03 lan thu vé
luot nhu hinh 4.
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Hinh 4. Pén loai lan thu phi phia bén tai tram.

Tuy nhién, gan day theo qui dinh tir Bo Giao thdng
van tai (GTVT), cin ctr Nghi dinh s6 100/2019/ND-
CP, chinh thirc duoc ap dung vao ngay 01/01/2020,
c4c tram thu phi can &p dung tdi da cac loai hinh thu
phi tu dong, nham giam sé luogng khdng 16n hon
100 xe dén 150 xe hoac dé chiéu dai dong xe xép
hang cho trudc tram thu phi (tinh tie cabin thu phi
dén xe cudi cling cua hang xe cho) tir 750 m dén
1,000 m.

Cong ty VETC la don vi cung cip dich vu ETC
duoc Bo GTVT khuyén céo cac phuong tién 6 to st
dung. Dich vu thu phi tu dong duong bo dugc ap
dung cdng nghé RFID, str dung song radio dé nhan
dién tu dong phuong tién xe co gidi, tir do co thé dé
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dang giam sat, quan ly va luu vét ting giao dich cua
phuong tién, quy trinh tién hanh dich vy thu phi tu
dong nhu hinh 5.

Két hop cuing hé théng thanh toan dién tir cho cac
giao dich da dugc xac minh, dich vu thu phi tu dong
duong bo VETC dam bao luu thong khong ding
cua phuong tién qua tram thu phi véi ty 1¢ chinh xéc
dat hon 90%.

Cong nghé nay dong thoi da ching minh sy wu
Viét cua no trong cd&c mé hinh giao théng théng
minh, dic biét & cac nudc ¢6 ha tang giao thdng va
x4 hoi gan tuong tu Viét Nam nhu Malaysia,
Indonesia, Philippines [12].
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Hinh 5. Qui trinh thu phi ty dong ETC.

Theo d6, tram thu phi Xa 16 Ha Noi da ap dung hinh
thirc thu phi méi déi véi 14 1an xe nhu sau: 08 lan
trung tam hai chiéu thi 1an 1 d&n 1an 4 chi cho xe du
diéu kién gan thiét bj thu phi khdng dimg ETC di
vao, an 5 dén lan 8 cho phép chay hdn hop ETC va
MTC, con lan 9 dén 14 van &p dung MTC, nham
dap tmg quy dinh cta Bg, minh bach tai chinh, ciing
nhur gop phan giam tinh trang dong cha dai khi dich
vu thu phi MTC dem dén.

Déi voi cac mac phi qua tram, theo quyét dinh
méi nhat cia UBND TP.HCM, mic gia dich vu sir
dung duong bo ddi véi phuong tién luu théng qua
tram BOT Xa |6 nhu sau:

e Xe dudi 12 ghé ngdi, xe tai ¢ tai trong dudi
02 tan gia vé 1a 28,000 ddng/vé/luot;

e Xe tir 12 - 30 ghé ngdi, xe tai c6 tai trong tir
02 dén dudi 04 tin: 42,000 dong/vé/luot;

e Xe tir 31 ghé ngdi tro 1én, xe tai 6 tai trong tir
04 tan dén dudi 10 tin: 55,000 dong/vé/luot;

e Xe tai cd tai trong tir 10 tan dén dudi 18 tan,
xe chd hang bang container 20 ft: Gia vé 110,000
dong/vé/luot;

e Xe tai co tai trong trén 18 tan, xe chd hang
bing container 40 ft: Gia vé la 155,000
ddng/vé/luot.
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2.3. Lwu lwgng va thanh phan giao théng

Thanh phan giao théng dai dién cho ty Ié cua cac
loai xe khac nhau, theo d6 qua trinh thu thap dé tai
phén loai cac phuong tién sao cho phu hop vai loai
xe trong md hinh VISSIM & hinh 6.

Diéu nay rat hitu ich dé kiém soét cac mo hinh
ung Xu cia phuong tién va hanh vi trong tram thu
phi, dé dam bao hoat dong ciia phuong tién 13 trong
d6i gan voi thuc té caa ching trong mé hinh md
phong VISSIM. Ngoai ra, thanh phan giao théng
trong cac mo hinh tram thu phi khdng chi tap trung
vao ty I¢ cua cac loai phuong tién khac nhau trong
dong giao théng ma con Vé ty 1 dong giao théng
dua trén céc loai lan duong thu phi (phuong thac
thanh toan).

Cong tac thu thap s6 liéu luu luong phuong tién
duoc thu thap vao ngay 10/04 dén ngay 13/04/2021,
qué trinh thu thap nhdm nghién cau co6 xem xét toi
anh huong caa dich COVID, dan dén viéc sé luong
phuong tién c6 thé ting giam. Dit liéu duoc kiém
dém théng qua cong tac xir Iy ndi nghiép tir video
thu thap dugc & tram thu phi.

Thoi gian quan tric dién ra trong 04 ngay lam
viéc dé nham dam bao s liéu phan anh ding tinh
trang hoat dong hién tai caa tram.
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S6 lwong phuong tién thdng qua tram la bién
dong trong ngay (khéng thu thap luu huong xe
may), 03 thoi diém duoc thu thap gom: (1) cao diém
sang (7:00 — 8:00), (2) cao diém trua (11:00 —

12:00), (3) cao diém chiéu (17:00 — 18:00), dugc hra
chon dé tim ra tong luu lugng phuong tién luu thong
nhiéu nhat/gio va gidp phan anh duoc tinh trang
hoat dong cua dong giao thong tai tram.
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Hinh 6. Cac loai phuong tién trong md hinh.

Thdng qua phan tich sb liéu thu thap tir hién
treong, bang 1 cho thiy thanh phan giao thong tai
tram thu phi vao gid cao diém sang (7:00 — 8:00)
duoc xem xét 1a bat loi nhét, xay ra tinh trang 0n
tac, hudng vao Thanh phé véi luu luong 2,667
phuong tién/gio, bao gém 69.8% xe hoi, xe buyt
8.5%, xe tai 16.1% va xe kéo 5.6%; trong khi thanh
phan giao thng tai lan duong thoat véi luu luong
2,015 phuong tién/gio, bao gom 73.5% xe hoi, xe
buyt 7.1%, xe tai 14.7% va xe kéo 4.7%. Ty 1 phan
tram cho xe kich thuéc 16n (xe buyt I6n, xe tai lon
va xe container) d6i v6i hudng vao 1a 12.6% va
hudéng ra 1a 10.3%. S6 liéu thu thap sé st dung danh
gia diéu kién van hanh tai tram ¢ noi dung tiép theo.

2.4. Téc a9 luu théng qua tram thu phi

Tde d6 mong mudn cua cac phuong tién qua tram
thu phi thay déi tiy theo loai tram, vi tri tram, huéng
tiép can va hang xe. Viéc sir dung bang phan phéi
c4c gia trj cua tbe d6 mong mudn 1am cho md hinh
duoc chinh xac hon trong viéc thé hién cac hoat
dong giao thong thuc té cta tram thu phi.
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Dong phuong tién luu thong qua tram theo qui
dinh trén Xa 16 Ha Noi vai tée do t6i da 80 km/h tai
lan danh cho phwong tién 6 t, vai tbe do ndy cac
phuong tién s& di chuyén ma khdng bi can tro, viéc
mo hinh hoa sé khéng qua phuac tap. Tuy nhién,
dong phuong tién 0 t6 luu thong trong khu vuc tram
thu phi khé phtc tap, do viéc luu thong dén tram co
nhiéu thanh phan phuong tién tham gia, véi viéc to
chirc giao thdng chuyén déi tir 04 1an qua rat nhiéu
lan cua tram thu phi.

Bang 1. Luu lugng phuong tién ra/vao tram.

Loai xe Huéng vao Huéng ra
O t6 con 1,862(69.8%)  1,481(73.5%)
Buyt nhé 141(5.3%) 89(4.4%)
Buyt lon 85(3.2%) 54(2.7%)
Tai nho 328(12.3%) 238(11.8%)

Tai l6n 101(3.8%) 58(2.9%)
Container 149(5.6%) 95(4.7%)

Tong 2,667 2,015
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Do vay, viéc thu thap toc do ting loai phuong tién
14 twong d6i kho khin, dé tai str dung phuong phép
do theo nhom phuong tién théng qua cac tram trung
tdm va cac tram phia bén. Mot phuong tién xe may
tai lan xe may s& quan sat va di chuyén theo mot
nhém phuong tién 6 t6 (vehicle platoon) bét dau vao
khu vure chuyén 1an tir toc d6 tu do dén vi tri cac lan
chuyén huéng dé vao khu vuc tram thu phi va di
chuyén ra khoi khu vuc tram, véi khoang céch sir
dung la 1,150 m (khoang céch gitra hai tram 750 m
va khoang cach chuyén lan vao/ra 200 m). Cong
viéc khao sat dugc tién hanh song song véi qué trinh
thu thap lru lwong qua tram va thoi gian phuc va dé
s liu duoc dong nht.

Viéc do dac ngau nhién trong mot gio véi khoang
thoi gian 15 phat do mot lan 13y két qua. Két qua
phan tich cho thiy nhém phuong tién c6 tée d6 qua
tram dbi v6i huong vao Thanh phd & mic trung
binh 14 13.41 knvh. Ddi v6i huéng ra Thanh phé toe
do trung binh qua tram 1a 15.36 km/h. Tir két qua
thu thap duoc, tbc d6 mong mubn cua cac loai
phuong tién 6 t6 s& duoc diéu chinh va xay dung lai
trong mo6 hinh mé phong VISSIM cho truong hop
nghién cau tai tram thu phi Xa 16 Ha Noi.

2.5. Thai gian phuc vu tai tram thu phi

Thoi gian phuc vy, theo dinh nghia chung, la
khoang thoi gian gitra thoi gian khi cac banh xe caa
phuong tién dirng 1an banh tai tram thu phi va thoi
gian bat dau lan banh tro lai. N6i cach khac, thoi
gian phuc vu 1a thoi gian mét chiée xe danh dé hoan
thanh mot giao dich tai tram thu phi, n6 khéng bao
gom thoi gian tré trong hang doi trudc khi vao quay
thu phi. Thoi gian phuc vu 1a mét théng sé quan
trong dé danh gi4 hiéu qua hoat dong cuia tram thu
phi. Mot s6 yéu t6 anh huong dén thoi gian phuc vu
thyc té trong thu phi dién tir (ETC) va thu phi tha
céng (MTC), chang han nhur loai phuong tién thanh
toan, gi tri phi, thanh phan giao thong, hiéu qua xu
ly ctia cbng nghé thu phi dién tir (ETC) va hiéu qua
cta nhan vién thu phi. Nhiing khia canh nay rat hitu
ich trong viéc ly giai tai sao xe hoi ¢6 thoi gian phuc
vu khéc véi xe tai hoac tai sao cac xe cung loai ¢

thoi gian phuc vu khac nhau cho cung mét huéng
di chuyén.

Trong mét quay thu phi théng thuong, thoi gian
phuc vu duoc tinh tir khi xe dung tai tram thu phi
cho dén khi bat dau di chuyén. Déi véi lan duong
ETC khéng ding, xe phai giam tbc trong gigi han
téc do khi di qua tram thu phi. Cho phép phuong
tién ETC giao dich ma khdng dirng tai tram thu phi,
thoi gian phuc vu cho phuong tién ETC khong dirng
trong trudng hop nay bang khéng.

Viéc xac dinh thoi gian phuc vu tai tram thu phi
(tram thu phi thong thuong) tré nén qué phuc tap,
dac biét 1a ¢ 1an duong thu phi phuong thuc hon
hop. Sy phuc tap dén tir thyc té 13 cac lan duong thu
phi ché d6 hdn hop nhiéu loai c6 nam loai phuong
tién, moi loai co thoi gian phuc vu riéng. Hon nita,
thoi gian phuc vu la khac nhau, cho du khi vao hay
ra, d6i voi mot loai xe cu thé.

Thoi gian phuc vy thu thap bang cach do thoi
gian thu phi qua tram cta 06 loai phuong tién qua
cac hinh thic thu phi khac nhau (MTC, ETC vahdn
hop (M&E)), s6 lugng phuong tién duoc do dém
15% s6 luong phuong tién qua tram, do viéc thu
thap ciing gip kho khan bai ngudn luc va vi tri thu
thap chura thyuc su thuan loi vi lién quan téi cong tac
an toan tai tram thu phi, két qua thoi gian phuc vu
trung binh nhu & bang 2. Két qua cho thay thoi gian
thu phi dbi v6i cac phuong tién kich thudc 16n rat
lau thuong hon 10 gidy va gp dbi so vai thoi gian
thu phi cho xe 6 t6 con.

Bang 2. Thoi gian phuc vu theo céc loai thu phi.

MTC/ETC/ MTC/ETC/
Loai xe M&E M&E
Huéng vao Huwéng ra
O td con 4.1/2.112.7 3.8/1.9/2.9
Buyt nho 6.4/2.3/4.1 5.7/2.2/4.3
Buyt Ion 10.2/3.1/6.3 9.3/4.2/5.1
Tai nho 9.6/3.6/6.1 8.1/3.3/5.7
Tai 16n 13.2/5.6/8.9 12.2/4.9/8.1
Container 15.6/6.4/10.3 14.1/5.7/9.1
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3. Panh gia anh hwéong cua phwong tién kich
thwéc lo6m dén tram thu phi

3.1. Xay dwng mo hinh tram thu phi

Téng hop két qua tir nhitng nghién ciu trude day
[2], [5], [71, [9], cho thiy cd rat nhiéu phan mém mo
phong giao thdng c6 sin dé nghién ctu cac hoat
dong giao thdng tai cac tram thu phi. Mdi phan mém
déu c6 uu va nhuge diém dé md phong hoat dong
cua tram thu phi. Kha nang tiy bién cia cac md
phong rat khac nhau va viéc lya chon mé hinh phu
hop nhét cho truong hop cu thé phu thudc vao mot
s6 yéu tb nhu yéu cau va dic diém cua dia

Mat béng, Hinh thirc thu phi, N

diém/tram thu phi, chi phi, muc tiéu nghién ciu va
kha ning mo hinh mé phong dé dat duoc cac muc
tiéu cua nghién cau dat ra. Trong nghién ctiu nay,
VISSIM di dugc chon dé md phong cac hoat dong
tai tram thu phi Xa 16 Ha Noi. M6 hinh da duoc
ching minh rang, VISSIM [a mot ¢ng cu rat phu
hop d& mod phong cac hoat dong giao thdng tai tram
thu phi va hiéu suat cua né theo cac yéu cau va muc
tiéu ciia nghién ciru ndy va cac nghién ciru trude day
duoc thyuc hién trén thé giGi cing nhu tai Viét Nam
trong nhimg nim gan ddy, qui trinh mod phong
VISSIM duoc néu ¢ hinh 7.

Thiét Iap cac thong so
Ty 18 phirong tién, toe do, loai

{ Théng s6 tram thu phi

Thdi gian thu phi

)

Mé hinh mé phéng vi mé
Phan mé&m VISSIM Is

\_ phurong tién, hinh thire thu phi )

Hiéu chinh théng sé va kiém

Loai phirong tién, Ty Ié phurong
tién, Thévi gian gua tram

{ Dir liéu giao théng

dinh mo hinh

Chiu dai dong ché [m],

{ Két qua dau ra mé hinh

théi gian tré [s]

Hinh 7. Qui trinh thuc hién mé phéng.

M@ hinh hién trang cua tram thu phi da duoc tao ra
V6i cac dau vao can thiét lién quan dén tram thuc,
bao gom: (i) hinh anh vé tinh két hop do dac trong
thyc t& duoc sir dung dé khop véi thdng tin vé sb
lan duong trong tram thu phi va hinh hoc cuaa khu
vuc tram thiét 1ap trong mé hinh VISSIM nhu hinh
8; (ii) luu lugng phwong tién; (iii) thanh phan giao
thong; (iv) loai hinh thu phi, (v) thoi gian thu phi,
(vi) tdc d6 phuong tién va cac thdng s6 hiéu chinh
mo hinh.

3.2. Hiéu chinh va kiém dinh mé hinh

Hiéu chinh 1a mot qua trinh diéu chinh c&c tham s6
mo hinh dé cai thién kha ning mé hinh nham tai tao
chinh x4c cac dic diém van hanh giao théng trong
thuc té. Hiéu chinh dugc thuc hién trén cac thanh

phan khac nhau dé phan tich dir liéu quan sat & muc
du dé dap tng cac muc tiéu ciia mo hinh.

Hiéu chinh 1 can thiét vi khéng c6 md hinh nao
chinh x4c nhu nhau cho tit ca cac diéu kién giao
théng c6 thé. Ngay ca mé hinh vi mé chi tiét nhat
van chi chira mot phan caa tat ca cac bién anh
huong dén diéu kién giao thdng trong thé giéi thuc.
Do d6, moi md hinh phai duoc diéu chinh phu hop
vé6i diéu kién cu thé.

Déi vai bai bao nay str dung cac tham sé ciia md
hinh Wiedemann 99 trong mé hinh VISSIM nhu
bang 3, cac tham sb s& dugc diéu chinh nham phan
4nh nhimg diéu kién caa dong giao théng hdn hop
nhu truong hop cia Xa 16 Ha Noi [13].
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Hinh 8. Kich thudc hinh hoc tram thu phi.

Pé danh gia mo hinh c6 dam bao do tin cay hay
khong, dé tai sir dung ham toan GEH dugc sir dung
nhiéu trong linh virc nghién ciu giao théng cua tac
gia Geoffrey E.Havers.

[2(m — ©)?

GEH = VW

1)
Trong d6, M: Luu lugng phuong tién theo gio trong
mo hinh va C: Luu lugng phuong tién khao sét.
Truong hop GEH < 5: Rt tét, GEH tir 5 dén 10:
Dam bao cho nghién ciu, GEH > 10: Khé dam bao
su chinh xac caa mo hinh. Qua trinh hiéu chinh va
kiém dinh md hinh caa tram thu phi duoc danh gia
& noi dung tiép theo.

3.3. Piéu kién van hanh hién trang

Bang 3. Tham s6 mo hinh Wiedemann 99.

Tanss e
CCO (khoang cach khi dirng) [m] 15 15
CC1 (thoi gian gidn céach) [s] 0.90 0.80
CC2 ( khoang céach xe theo xe) [m] 40 3.0
CC3 (thoi gian xe giam téc) [s] -80 -6.0
CC4 (ngudng giam tbc) [m/s] -0.35 -0.25
CC5 (ngudng tang toc) [m/s] 0.35 0.30
CC6 (dao dong cua toc do) [1/m/s]  11.44 10.00
CC7 (dao dong cuia giatoc) [m/s?]  0.25 0.20
CC8 (gia téc dirng) [m/s?] 350 3.00
CC9 (gia téc voi 80 km/h) [m/s?] 150 15

M0 hinh sau khi dugc hiéu chinh cac tham s, tién
hanh chay thir dé danh gia mirc o chinh xac lidu co
thoa mén cdng thac (1). Qua danh gia, mé hinh véi
cac tham sb hiéu chinh dam bao d6 chinh xac phu
hop dé nghién ctu, véi hé sé GEH dat 6.57. Dya
trén két qua dau ra caa md hinh tram thu phi 3D nhu
hinh 9. Diéu kién van hanh cua tram thu phi duoc
danh gia theo timg phuong thirc thu phi, luu luong
phuong tién, loai phuong tién duoc chi tiét hoa theo
hai théng sb: (1) chiéu dai dong cho (m), (2) thoi
gian tré (gidy). Qua bang tong hop, cho ta thiy viéc
thu phi hién tai cua tram dang ton tai nhiing van dé
gi, néu trong truong hop lugng phuong tién kich
thuge 16n lai tiép tuc tang truong, ligu hinh thic thu
phi hién tai co con hiéu qua.
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Bang 4 vé6i QL (chiéu dai dong cho dai nhat (m)),
D (thoi gian tré (gidy)), theo huéng dan cua sb tay
HCM (2010) [14], vé danh gia mirc d6 phuc vu, cho
két qua hién nay tuy lan thu phi tu dong (ETC) dang
& muc 46 D, nhung céc lan thu phi bang tién mat
(MTC) va hdn hop dang c6 chiéu dai dong chd 16n
nhat hon 200 m va thoi gian chd hon 200 gidy, theo
quy dinh thi dang murc d6 F, diéu nay c6 thé ly giai
viéc bd tri 1an thu phi hién nay dbi véi xe c6 kich
thuée 16n duoc di chuyén chi yéu ¢ 1an MTC va
HH. Nhu vay din dén diéu kién van hanh chung caa
tram thu phi Xa 16 Ha N6i dang ¢ mirc d6 phuc vu
F trong thoi gian gid cao diém sang. Tuy nhién, két
qua ciing cho thay hiéu qua cua viéc thu phi ETC,
chiéu dai dong chd nho hon 100 m va thoi gian tré



DBoan Héng Buirc

thép, do d6, mot kich ban duge dat ra néu tuong lai
Iwu Ivgng phuong tién 16n lai tiép tuc ting truong
s& anh huong nhu thé nao dén didu kién van hanh
cua tram thu phi, ciing nhu danh gia tiém ning
chuyén qua lan thu phi ETC toan bo thi diéu kién
van hanh cua tram s& duoc cai thién nhu thé nao, tit
ca duoc trinh bay & noi dung tiép theo.

Bang 4. Biéu kién van hanh cua tram thu phi.

Thuphi  Théng sb H\lfg:g Hl:zng
MTC QL (m) 222.35 169.84
D (s) 26551 2052

Hénhop QL (M) 20599  128.69
D (s) 130.01  108.32

ETC QL (m) 91.90 73.94
D (s) 46.35 38.28

Hinh 9. Hinh anh md phong 3D trong VISSIM.

3.4. Panh gia anh hwéong cia phwong tién kich
thwéc lon

Nghién cttu ndy nham xay dung mé hinh mé phong
giao thong cua tram thu phi xa 16 Ha Noi dua trén
mo hinh d diéu chinh va kiém dinh. Dau tién, cac
md hinh méi duge dé xuat dugc str dung lam kich
ban dé thé hién cac didu kién giao thong khéc nhau
tai tram. Tir d6, tac dong cua ty 1é phan trim xe kich
thudc 1on dbi vai chiéu dai hang cho theo lan duong
thu phi ché d6 MTC, ETC, hdn hop duoc thi
nghiém. Thi hai, anh huong cua ty 1¢ phan trim xe
hang ning ddi véi trudng hop chi thu phi ETC.

Ddi véi mire tang truong xe kich thuéc 16n, can
ctr theo ting trudng phuong tién 0 td cac loai thong
ké cua S¢ Cong thuong TP.HCM, trong giai doan
2007 — 2019, tuy c6 nhimg giai doan tang rat nhanh,
nhung ¢ giai doan giam déng ké, mirc ting truong
6% - 10%/nam, diéu ndy phan &nh do viéc loai bo
thué nhap khau trong nhiing niam gan day tién vé
0%. Trong truong hop nghién ciru nay, d& xuit di
Véi tang trudng phuong tién kich thudc lon khoang
2% véi muc ting d6i véi hudng vao 1én 22%, va
hudng ra 13 20%, dé danh gid mic d6 anh huong
dén didu kién van hanh caa tram thu phi. Viéc danh
gi4 anh huong phuong tién kich thudc 1on dbi voi
truong hop hién trang thi phuong tién luu thong
trong lan ETC 1a 6 t6 kich thudc nho nén khong tién
hanh danh gia trong ndi dung nay. Viéc danh gia chi
dugc néu ra trong trudng hop MTC va hon hop. Co
06 mdc danh gia ddi véi ty 1é phuong tién kich
thudc 1on, danh gia ca hai chiéu vao va ra tram thu
phi. Két qua qué trinh chay mé hinh, chiéu dai hang
chd duoc thu thap vao cudi thoi gian mé phong/gio.
Tai hudng vao nhu hinh 10, chiéu dai hang cho ting
nhanh tir 222.35 m 1én 622.5 m d6i véi 12.6% va
22% xe kich thudc lon tuong tmg. Trong khi do,
didu duoc quan sat & huong thoét, chiéu dai hang
cho tang nhanh tir 169.84 m dén 450.2 m ddi voi
10.3% va 20% cua xe kich thudc 16n, nhu & hinh
11. Béi véi tredng hop chiéu dai hang cho khi ty 16
phuong tién ting 10%, ¢ lan thu MTC chiéu dai
dong cho ting gip ba lan va gap hai lan ddi voi
hudng vao, hudng ra twong (tng cua tram thu phi.
Trong truong hop ty 1€ phuong tién 16n hon 20%
tong sé phuong tién cho thay, chiéu dai dong cho
tang dot bién, cho thay tram can c6 nhiing cong cu
dé do luong va c6 thé dua ra giai phap diéu chinh
tranh gay anh huong 16n dén hoat dong cua tram.
Qua két qua phan tich, c6 thé rat ra nhan xét:
Phuong tién kich thudc 16n anh huong rat 16n dén
diéu kién van hanh ddi véi diéu kién ha tang hién co
va hinh thic thu phi ¢ ca hai chiéu di chuyén.
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ANH HUONG CUA DONG XE LON TAI HUONG
VAO THANH PHO

Chiéu dai dang ché [m]
\

Ty € phurong tién kich thudc lén [%]

Hinh 10. Anh huéng cua dong xe 16n huéng vao.

ANH HUONG CUA DONG XE LON TAI HUGONG
RA THANH PHO

s00 MTC]
450 . -

400 - T
350 L

300 -
250 4
200 =W e
150 IR
100
50

s o
_+=="[HH]

Chidu dai dong ché [m]

Ty |& phuong tién kich thudc Ién [%]

Hinh 11. Anh huéng cua dong xe 16n huéng ra.

Anh huong cua ty 1é phan trim xe hang ning déi
véi chiéu dai hang cho cho cac loai lan duong thu
phi khac ciing duoc kiém tra cho thiy, chiéu dai
hang chd & ché do thu tién mat 12 16n nhat, trén co
s& cac biéu dd dugc thé hién trong hinh 10, hinh 11.
Chiéu dai dong chd caa lan thu phi hdn hop khang
c6 nhiéu cai thién so véi thu phi bang tién mit. Didu
nay cho thy giai phap thu phi hdn hop it hiéu qua
déi voi truong hop tram thu phi Xa 16 Ha Noi.
Nguyén nhan c6 thé 1a do cac phuong tién véi kich
thuéc khac nhau luu théng hdn hop din dén giam
hiéu qua cua hinh thic thu phi khéng ding (ETC).

Tir két qua trén cho thdy véi hinh thic thu phi
hién tai, diéu kién van hanh s& giam dang ké trong
truong hop tang truong vé sé luong phuong tién
kich thudc 16n qua tram. Gia thiét dwoc dat ra, néu
toan b hé thdng thu phi tai tram duoc chuyén sang
dang thu phi tu dong ETC cua cac lan c6 phuong
tién kich thuéc 16n duoc phép di chuyén thi muac do
anh huong nhu thé nao ddi véi diéu kién van hanh
cua tram thu phi. Dau ra caa md hinh cho thiy, cac
phuong tién kich thuéc 16n van ¢6 anh hudng dén

diéu kién van hanh cua tram thu phi véi chiéu dai
hang ché 16n nhat duéi 100 m nhu hinh 10, hinh 11.
Tuy nhién véi muc ting truong nhu gia thiét thi
hinh thae thu phi tu dong van gidp cai thién dang ké
diéu kién van hanh, dic biét 1a chiéu dai dong cho.
Qua do, cho thay chinh sach ap dung thu phi tu dong
cua Chinh phua s& gop phan giam Un tic va giam
chiéu dai hang cho, giam t6n that vé kinh té va chi
phi van hanh cta phuong tién tai cac tram thu phi
trén ca nude ndi chung va tram thu phi Xa 16 Ha Noi
nadi riéng.

4. Két luan

Muc tiéu chinh cua nghién ciu nay 1a kiém tra tac
dong cua ty 1é phan tram xe kich thudc 16n trong hé
thong duong bd Viét Nam dén diéu kién van hanh
cta tram thu phi xa 16 Ha Noi vé chiéu dai hang cho
phuong tién. Phan mém mé phong vi md VISSIM
da dugc sir dung dé xay dung mo hinh tram thu phi
Xa 16 Ha Noi thong qua diéu tra cac hoat dong kich
thuéc hinh hoc, hoat dong thu phi va luu lugng
phuong tién.

M6 hinh dwoc hiéu chinh va kiém dinh nhim
ching minh rang VISSIM la mét cdng cu phi hop
dé md phong ludng giao théng khong dong nhat va
c6 thé phan anh chinh xé&c cac hoat dong trong thé
giGi thuc cua tram thu phi. Hon nita, két qua cho
thdy ty 1& xe kich thudc I6n trong luu luong giao
théng c6 tac dong dang ké dén chiéu dai xép hang
tai tram bét dau tir 12.6% va 10.3% tai cac hudng
vao va ra, tuong tmg, dbi vai hinh thire thu phi bang
tién mat (MTC) va thu phi hdn hop. Truong hop thu
phi hon hop tai tram ciing chua thuc su phéat huy
duoc hiéu qua tir két qua phan tich caa mé hinh.
Truong hop ty 1& phuong tién hon 20% tong sb
phuong tién dong xe, cho thdy chiéu dai hang chd
tang dot bién, vi vay can c6 giai phap dé han ché
van dé nay. Mot giai phap tiém nang dé cai thién
chiéu dai hang cho tai cac hudng vao va ra tai tram
|l thay d6i hinh thiic thanh toan tu dong thay vi thu
phi bang tién mat nhu hién nay di voi cac phuong
tién kich thudc lon.
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Nghién ctiru hién chi &p dung tai tram thu phi Xa
16 Ha Noi, chua thé phan anh tinh trang giao théng
va ap dung trén cc tram thu phi khac nhau, nhu trén
duong cao téc, hoidc trén duong qudc 16 khéc, viec
thu thap dit liéu dau vao con nhiéu khé khan dan
dén qué hinh hda con nhiéu han ché nhat dinh, day
ciing 1a han ché cua nghién ciu ndy. Mot s kich
ban dwoc nghién ciru nhu: (1) didu chinh cach
thic phan lan (kha phuc tap hién nay) viéc
chuyén lan, dat cym thu phi cing chiéu; (2)
chuyén d6i céc 1an thu phi theo hinh thuc te dong
(ETC) dbi véi giai doan timg nam; (3) hudng dén
toan bo cac lan va ciing 1a huéng nghién ctu tiép
theo cua dé tai trong giai doan Sap toi.
Loi cam on.
Téc gia xin giri 10i cam on dén hai ban sinh vién
Tran Qubc Thién va Nguyén Hung Phong da

tham gia hd tro viéc khao sat va thu thap s liéu
phuc vu cho nghién ctu.
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