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TOM TAT

Nghién ctu phéat trién mo hinh m6 phong ga trén cao dang ke ga hai bén thudc tuyén
metro s6 1 B&n Thanh - Sudi Tién (trwdong hop ga Thao Dién). Cac thit nghiém da dwoc
tién hanh nham danh gia ning lwc phuc vu hanh khach (HK) cda ga. Dwa trén hé théng
phén loai danh gid hiéu suit vin hanh (Level of Service - LOS) va cac chi s6 hoat déng,
nhom tac gid da phéan tich, xac dinh nang lyc cla ga trong cac diéu kién khac nhau. Trén
co s& do, nghién ctru thao ludn cac gidi phap ning cao nang lwc va phat trién mé hinh
mo phdng cda ga.
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ABSTRACT

This study develops a simulation model for an elevated side-platform station on Metro
Line No. 1 Bén Thanh - Suéi Tién, focusing on Théo Dién Station. Experiments were
conducted to evaluate the station’s passenger service capacity. Based on the Level of
Service (LOS) classification system and performance indicators, the authors analyzed
and identified the station’s capacity under various conditions. Accordingly, the study
discusses solutions to improve capacity and further develop the station’s simulation
model.

1. Giéi thiéu

Tuyén metro s6 1 (Bén Thanh - Sudi Tién) di
vao hoat dong danh dau bwéc ngodt quan trong
trong hé théng giao thong céng cong ctia TP. HO

Chi Minh. Tuyén dai 19,7 km véi 14 ga (3 ga ngam
va 11 ga trén cao), két noi trung tAm thanh phé véi
khu vyc phia Pong. Trong d6, cac ga trén cao dang
ke ga hai bén (side-platform elevated stations)
chiém da s6 [1]. DAy la loai hinh nha ga c6 hai sin
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ga doc 1ap nam hai bén dwong ray, dén va tién
khach theo tirng hwéng tau riéng biét. Ga Thao
bién la mot nha ga trén cao thudc tuyén metro so
1, nam tai phudng Thao Dién, TP. Thi Dic. Khu
vuc nay tip trung dong dan cuw va cac diém dén
thwong mai, do dé ga Thao Pién dwoc dw bdo sé co
lwong khach 1én/xudng dang ké khi metro van
hanh. Viéc danh gia nang lwc phuc vu hanh khach
ctia ga Thao Dién c6 y nghia quan trong dé kiém
chirng thiét ké nha ga va dé xut cac giai phap van
hanh phu hop.

Tuyén metro s6 1 (Bén Thanh - Sudi Tién)
chinh thirc khai thac tir ngay 22/12 /2024 [2]. Sau
khodng nita ndm vin hanh (dén gitra thang
6,/2025), tuyén da phuc vu trén 10 triéu lwgt hanh
khach; binh quén giai doan 6 thang dau nam 2025
khoang 59.023 lwot/ngay; vao cudi tudn cé ngay
vuot 76.000 lwot[3]. Ga Thao Dién dit trong khu
dan cw - thwong mai sAim uit cia TP. Tha D
phwong Thao Dién c6 dién tich 3,73 km?, dan s&
nam 2021 la 20.507 nguwoi (mat do 5.497
ngudi/km?), cao hon mitc trung binh ctia TP.HCM
khoéng 4.375 ngwoi/km? (ndm 2021)[4]. Khu vuc
1an cin tip trung nhiéu tién ich quy mé lén, tiéu
biéu nhw Vincom Mega Mall Thao Dién (tong dién
tich xay dung khoang 100.000 m?). Vé két ciu, ga
Thao Dién la ga trén cao, b6 tri ke hai bén; cau tric
ga trén cao chiém da s6 cua tuyén (11/14 ga)[5].
Do dé, lwa chon ga Thao Dién lam trwdong hop
nghién ctru cé y nghia dai dién, cho phép rut ra
ham y tham chiéu cho phan 1én cac ga trén cung
tuyén.

Mot trong nhitng nhiém vu wu tién cta chinh
sach van tai do thi 1a phat trién va chuyén doi
nhanh chéng co s& ha ting van tai hanh khach
trong bdi canh nhu ciu lién tuc ting. M6 hinh mo
phéng 1a cach hiéu qua nhit dé giai quyét cac van
dé tdi wu hoa ciu tric co s& ha ting giao thong cé
tinh dén da dang cac tinh hu6ng vin chuyén. Khi
nghién cru nang lwc phuc vu cia ga trén cao Thao
bién, nhém tac gid di su vao cac hoat dong cua
hanh khach (HK) va lich trinh tau. Cac hoat dong
trén déu la cac sy kién khac nhau twong tac anh
hwdng dén toan bd hoat dong cua tuyén, do d6 dé
phan tich nang lwc van hanh cda ga, nghién ctru
nay st dung mo6 hinh mo6 phéng sy kién roi rac,
phwong phap nay cho phép tai hién chi tiét cac sy

kién va twong tac cua ching trong van hanh ga
metro.

2. Xay dwng mo hinh

2.1. Cdu tric co sé ha tdng ctia ga Thdo Pién va thiét
lap dir liéu kich ban mé phdng

Sw doc dao cta cach ti€ép cAn mo phong su kién
roi rac cho phép tai ciu triuc va phwong an hoat
déng khac nhau ma khong cin dau tw tai chinh
dang ké cho phép danh gia hiéu suit hoat dong.
Can lwu y rang két qua ciia mo6 phdng truc ti€p phu
thudc vao chat lwong cta thong s6 dir liéu dau vao,
do d6 khi xay dwng mé hinh trwéc hét cin lam rd
cu tric cung cac dir liéu kich ban mé phdng.

Ga Thao Pién gom 3 tang chinh thé hién trong
Hinh 1, bao gom: tang trét la khu vuec 16i vao (két
ndi véi duwong phd va bai do xe/buyt), ting 1 1a
sanh trung chuyén va khu vwc mua vé/soat vé,
tang 2 12 sin ga hai bén (ke ga) noi dén tién tau [1].
Hanh khach tlr tAng trét di 1én tang trung chuyén,
qua cdng soat vé roi tiép tuc 1én ting ke ga bang
thang bd hoic thang cudn. Méi ke ga phuc vu mot
hwéng tau, khéng cé két ndi ngang giira hai ke
(hanh khach muon d6i hwéng phai xudng lai ting
trung chuyén). Thiét ké ga dam bado c6 day du
thang b0, thang may va thang cudn hién dai, thuan
tién cho Iwu thong hanh khach.

Trong giai doan dau khai thac, méi doan tau
tuyén metro s6 1 c6 3 toa véi strc chira 930 HK va
c6 thé ning 1én 6 toa vai strc chira 1860 HK, chay
tr 5 gior sdng dén 23 gior 30 phut véi tin sudt 5-10
phit/chuyén tuy thoi diém, s6 lwgng HK 1én va
xudng ga chiém khodng 5% stc chira tau (gio
trung binh) va 10% stc chira tau (gi¢ cao diém).
bé don gian, mé hinh gia dinh dong hanh khach déi
xtrng tirc 1a s6 lwong HK xudng tau bing HK 1én tau
va ludng HK dwoc chia déu cho mdi huéng. Dua
trén lich trinh nay, nghién ctru dat ra 4 kich bAn mo
phdéng nhw sau:

e Kich bdn 1: Ga phuc vu doan tau 3 toa. Tau
dén ga 5 phtit/chuyén (tAn suit 12 chuyén/gi® moi
huwdng) vao gio cao diém. Gia dinh ndy nham mé
phdng tinh hudng “trung binh” vé tai HK qua ga
twong dwong 5% hanh khach 1én xudng tau;

e Kich bdn 2: Ga phuc vu doan tau 3 toa. Tau
dén ga mdi 5 phat/chuyén (tin suit 12
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chuyén/gio> mdéi hwéng). Gia dinh nady nham mé
phéng tinh hu6ng “cao diém” vé tai HK qua ga (vira
c6 dong lén va xuéng dang ké) twong dwong 10%
hanh khach l1én xuéng tau;

e Kich bdn 3: Ga phuc vu doan tau 6 toa. Tau
dén gamoi 5 phiit/chuyén (tin sudt 12 chuyén/gir
mobi hwdéng). Gid dinh ndy nham mé phéng tinh
huéng “trung binh” vé tai HK qua ga (vira c6 dong
1én va xuéng dang ké) twong dwong 5% HK lén
xuong tau;

e Kich bdn 4: Ga phuc vu doan tau 6 toa. Tau
dén ga mdi 5 phat/chuyén (tdn sudt 12
chuyén/gio> méi hwéng). Gia dinh nay nhim mé
phoéng tinh hudng “cao diém” vé tai HK qua ga (vira
c6 dong l1én va xudng dang ké) twong dwong 10%
hanh khach 1én xu6ng tau.

Khi danh gia cac trweong hop, nhém tac gia nhan
thay kich ban 2, 3 tong so6 lwong HK 1én va xuéng
twong dwong nhau (~1116 HK/gio» méi huwéng), do
dé6 trong khuon kho ctia nghién ctru kich ban 2, 3
dwoc gop chung goi la kich ban 2(3).

Xay dung mdé hinh danh giad nang lwc phuc vu
cua ga, nhom tac gia tip trung danh gia qua trinh
phuc vu trong qua trinh HK mua vé dén ke ga va
nguwoc lai. DE mo ta day di mé hinh trudce tién can
thiét 14p so' d6 luong HK ctia ga. Nhom tac gia da
nghién ctru thiét ké cling nhw thwce dia tir d6 so o
lubng HK cta ga Thao Pién dwgc trinh bay trong
Hinh 1.

Nhém nghién ctru tdng hop cac s6 liéu dau gia
dinh, dwoc thé hién trong Bang 1.

a)
, el Cauthang2 | i
Huéng di BEén thanh /I Cauthang 1 I I \TSHEZ
B e T L e s
Hudng di Sudi Tién | Céau thang 3 Cauthang4 [
Chu thich:
4 Ludng HK vao ga tdi ke ga
e LLIO NG HK tUfi ke ga roi ga
b)
A Cira 1
Cau thang 1 m2| Cau thang 2
v .
L&ivao Tang 3

Clra soatvé

y

| Cauthang3 h “\:' Cau thang 4 |
Clra 2

Hinh 1. So d6 luéng HK ga Thao Pién. (a) So d6 tiép cin ting 2, (b) So d6 ti€p cin ting 3.
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Bang 1. Dir liéu dau vao cta mé hinh [2,3,4,5].

Kich ban 1 2(3) 4
Gia tri
T6c d6 HK (m/s) 1,2-1,6
SO cip tau (cap 12
tau/gidr)
S3 toa 3 3(6) 6
Lwu lwong HK 1én 5% 10%(5%) 10%
xudng tau (% cha sirc
chira t6i da cna tau)
B C6 vé sdn ~550 ~1100 ~2200
o Phai mua ~550 ~1100 ~2200
= ,
@ ve
o Cauthang ~275 ~550  ~1100
% _ 1
= M w
o T Cauthang ~275 ~550 ~1100
(]
5% 2
&= Ciuthang ~275 ~550 ~1100
0o 3
g .
5 Cauthang ~275 ~550 ~1100
0 4
m '
Tong ~1100 ~2200 ~4400
o0 Ciuthang ~275 ~550 ~1100
£ _ 1
= "
—g s Cauthang ~275 ~550 ~1100
o %2 2
ﬁ -
= Ciuthang ~275 ~550 ~1100
w3
=< 8= w
S Cauthang  ~275 ~550 ~1100
2 % 4
xQ
< Téng ~1100  ~2200  ~4400
Téc db cua thang cudn (m/s) 0,5
Chiéu dai ga (m) 137,5
Chiéu rong ga (m) 22
Dién tich ga (m?) 3000
S6 lwong quiy ban vé 3
S6 lwgng ctra soat vé vao ga 2
SO clra soat vé ra khoi ga 2

2.2. Xay dwng mé hinh mé phdng

M6 hinh su kién roi rac ga Thao Pién dwoc xay
dwng trong phin mém AnyLogic st dung Thw vién
M6 phong Nguoi di bo (Pedestrian library) dé mo
phong hanh vi ctia HK va dwong sat (Rail library)
dé€ mo6 phdng hoat déng cla tau trong cdng cu
AnyLogic cho phép mé phdng cac s kién lubng di
kich ban Kkhac

chuyén cia HK véi cac

nhau[7,8,9,10].
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Hinh dang khong gian ga Thao Dién dwoc tai
hién dua trén so @6 mat bang thwc té€ Hinh 1, Hinh
2. Nhom tac gia da xay dwng mo hinh mo6 phong
trén phan mém AnyLogic gobm 3 phin: ciu tric co
s& ha ting, cac su kién, biéu do.

Phan 1 1a ciu truc bé tri co s& ha ting véi ti 16
1m (trén thuc té) = 4pixel (trong mo6 hinh) cua ga,
cac ciu trac trong ga dwgc mo phong (2D va 3D)
bao gbm: quiy mua vé, ctra soat vé, cau thang bo,
ciu thang cuon, ke ga, tau va hé thong dwong ray.
Cac ciu truc nay dwoc thé hién trong Hinh. Phan 2
(Error! Reference source not found.) la cac sw
kién logic d€ mo6 phdong cac hanh vi cia HK, tau
trong khong gian dwoc xay dwng cia phan 1. Cac
sw kién dwoc md phong bao gom: tau dén ga va roi
ga, HK mua vé, HK qua ctra soat vé, HK qua cac cau
thang, HK 1én ke ga, HK 1én xuéng tau. Phan 3
(Hinh ) thé hién bang va biéu do thoi gian di
chuyén cua HK theo cac hudng.

Trong phén 2 bao gom nhiéu kho6i khac nhau mé
phoéng cac hanh déng (sw kién) xay ra v&i cac cha
thé (tau, nguoi di bo). Cac khdi dwge mo ta chi tiét
trong bang 2.

Bang 2. Mo ta cac khéi trong mo phong [8,9].

Stt Khéi Tén Mo ta
1 =+  trainSource - Sw xudt hién cila
tau (5 phat/chuyén)
2 -~==— trainMoveTo _\Su’ di chuyén cta
tau
e - Tau cho nhan dén
3 = delay khach tai ga
. - béi twong tau dwoc
4 x trainDispose x6a khoi sw kién
-S At hién cia HK
5 e pedSource txuatuen cua
? pedSelectOutp - Sw phén phdi cac
6 "
ut luéng HK
. - HK ch¢ mua vé, qua
7 RS pedWait clra soat vé, cho tau
. - HK x&p hang mua
8 m pedService vé, qua clra soat vé
9 ™ edGoTo - Sw di chuyén cua
HK
- HK di qua thang
10 _m.- pedEscalator cubn
o . - B6i twong HK dwoc
11 —§) pedsink x6a khéi su kién
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a)

Céu thang 1 Céu thang 2

Céu thang 3 Céu thang 4

Hinh 2. C4u tric co sé ha ting trong md hinh mé phéng. (a) Mit bang 2D, (b) So d6 3D.

trainSource trainMoveToPlatformleft TrainMetroStationleftlanding  TaiiStationLeftDisembarking  delay trainMoveToEast trainDispose

@ = = x

delayl trainMoveToWest

trainSourcel trainMoveToPlatformRight  TrainMetroStationRightlanding TrailStationRightDisembarking

@ =

<imeMeasureStart2 PedSelectOutput3 i ice? pedGoTo? pedSelectOutput pedGoTo9  pedSelectOutput1 pedEscalators pedGoTodimeMeasureEndlamit  pedGoTo12  pedSink
& .
@ E
timeMeaspreStart1 L
timeMeasureEnd1b i
© pedChangelevel3  pedGoTols o Pttt pedofuts
timeMeaspreStart ﬁ.—? -)?
pedso e e, pedEscalatord pedGoTos  IMEMeRSUIEENdZE pedWait?d poyGaTonr
A i 20
timeMeasureEnd2b _
PedWait30 pegGoTos4
L@ =
<)
pedSourceMetro timeStartmetro pedGoTo29 pedChangelevel2 pedGoTo8 pedGoTo17  pedGoTo pedGoTo5 pedWait4 TicketControl pedGoTo28 timeEndla pedSink1
6 * 23R B39
pedSourceMetro2timeStartmetrol — peqGoTo3z pedGoTo18  pedChangeleveld  pedGoTold  pedGoToll  pedGoTol3  pedWaits TicketControl1 ~ pedGoTo36 fimeEnd1b
* k2 =
pedSourceMetro1 tmeStarimetio2  paqGaTo31 pedChangelevel7 pedGoTo1 pedGoTo23  pedGoTo30 pedWaits TicketControl2  pedGoTo37 meEnd2a
> o S o . I o >
g ¢ @3 :
pedSourceMetro3imeStartmetro  haqGoTo33 pedGoTo24 pedChangeleveld pedGoTo26 pedGoTo35  pedWait7 TicketControl3 pedGoTas timeEnd2b

¢ i 2 = i

Hinh 3. Cac sy kién logic trong md hinh mé phéng. (a) Su kién hoat dong cia tau. (b) Sw kién hanh khach vao ga
tdi ke ga. (c) Sw kién hanh khach xuéng tau roi khéi ga.
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Phén 3 thé hién d6 thi thoi gian di chuyén cta
HK, khi thwc hién thi nghiém véi kich ban khac
nhau, méi d6i twong HK khi tham gia mo hinh s&

a)

thoi gian di chuyén cua HK theo hudéng lén

cau thang 1 2 3 4 Caga
g

§ max 0 0 0 0 0
G}
e 0 0 0
& | trung binh 0 0

on
E| min |0 0 0 0 0
=}

b)

thei gian di chuyén (giay)

400

200 thoi gian mé

phéng (giay)

500 1,000 1,500 2,000 2,500 3,500

3,000

— Huwéng hanh khach di chuyén theo huéng 1n

dwoc gdn moi bién“timeStartmetro” va khi roi
khéi md hinh mot bién khac “timeEnd = time()”,
thoi gian di chuyén ctia hanh khach sé dwoc tinh
bang ” timeEnd - timeStartmetro”.

Hinh 4. Dinh dang xuit két qua. (a) Pinh dang ban biéu, (b) Pinh dang so do.

2.3. Phwong phdp nghién ctru hiéu sudt phuc vu

Nghién ctru dau tién vé hiéu suit phuc vu dwoc
phat trién trong nghién ctiru “Traffic Engineering
Handbook” [11], tuy nhién, cic tiéu chuin nay chi
phan anh cong suit téi da ma khéng danh gia mic
do thuan tién ctia nguoi di bd trong qua trinh di
chuyén.

Cac nghién ctru tiép theo da lam ré thang do cu
thé hinh thanh khai niém (Level of Service - LOS)
v&i cac doi twong khac nhau (nguwoi di bo, phwong
tién,...). Mot trong nhitrng nghién ctru diu tién vé
LOS ctia Baerwald, J. E [11] theo d6 c6 sau cip do
phuc vu tir A dén F:

e A - Rit thong thoang: hanh khach di thoai
mai, khéng can tro, toc do toi da;

e B - Thodi mai: it va cham, c6 thé vuot ngudi
khéc;

e (- Bat dau c6 va cham nhe: téc dd gidm, hanh

khach phdi né nhau nhiéu;

e D - Dong - dong nguwdi chdm lai, khong vwot
dworc, c6 xung dot;
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e E - Rdt dong - gan nhw phai di tirng budrc,
nguy co tic nghén;

e F- Tac nghén - dong nguoi tic nghén, mit
kiém soat, c6 thé giy un r ciu thang.

Gia tri thang do dwoc xac dinh dwa trén phwong
trinh c6 dién cua dong giao théng [11].

qg=uk (@)}

Trong dé:

q: Lwu lwgng trung binh (phwong tién/s/m bé
rong);

u: Téc dd trung binh (m/s);

k: Mat do trung binh (s d6i twong trén moéi don
vi dién tich).

Cac tiéu chuin nay cho phép danh gia ré hon vé
moi quan hé lwu lwong, téc do, mat dé va mirc do
thuén tién cho d6i twong. Cac nghién ctru tiép theo
cta John J. Fruin [12] da danh gi4, lam rd thang do
cho cac mirc phuc vu ctia ngwoi di bg, tuy nhién
trong nghién ctru nay chi danh gia trong truwong
nguwoi di lién tuc. Nghién ctru mirc dd phuc vu voi
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trueong hop di chuyén khonglién tuc, chohodcxép  nghién ctiru thang do mirc d6 phuc vu cda cac ga
hang dwoc tiép tuc phat trién bédi cac nghién ciru  dwong sit, metro duwgc nhom tac gid tdng hop
cta Ban nghién ctru giao thong Hoa Ky [13] va cdc  trong bang 3.

Bang 3. So sanh thang do cda cic nghién ctiru trudc.

n s Gia tri thang do
Khong gian ap dun :
§ glan ap €ung A B C D E F
Khu vice di chuyén lién
tuc [12] <0.31 0.31-0.43 0.43-0.72 0.72-1.08 1.08-2.15 >2.15
Khu vyc di chuyén lién <031 0.31-0.43  0.43-0.72  0.72-1.11  1.08-2.15 >2
tuc [13]
Khu vire c6 x€p hang, <083  083-111 111-142 142-333  3.33-5 >5
cho [13]
Khu vire co xEp hang, <083 083111 111-142 142333 3335 >5
cho [14]
Khu vire 6 x€p hang, <083  083-1.08 1.08-1.54 154327 3.37-5.26 >5.26
cho [15]

Trong khuén kho cda nghién ctu, nhém tac gia E Cam 3.33-5
tap trung mo6 phdong hanh vi HK qua quay mua vé D Vang 1.42-3.33
va clra Sf)at vé tao t,hailh cac luf)ng HK di chuyén C Xanh 14 111-1.42
khong lién tuc, do d6 dé danh gia nang lwc phuc vu

5 , o . ;s s B Xanh nhat 0.83-1.11
cua ga Thao Pién, nhém tac gia str dung thang do 5
dwoc thé hién chi tiét trong bang 4. A Xanhlam <0.83

Bang 4. Mrc d6 phuc vu dwoc str dung trong mo hinh

[12,13,14, 15]. 3. Két qua va thao luan

Thanh thang do R Mat do Cac thi nghiém da dwoc thwe hién véi cac kich
5 hinh LOS Mau 5 i " R .
(trong m6 hinh) (HK/m?) ban 1, 2(3), 4, két qua thi nghiém dwoc thé hién
F Do >5 chi tiét trong hinh 5-10.

CAu thang 3 Céu thang 4

Hinh 5. Mat d6 kich ban 1.
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thoi gian di chuyén cia HK theo hudng 1én

cau thang 1 2 3 4 Ca ga
:g} max  |216.117 |204.571 |194.448 [ 184.05 |216.117
3

E trung binh | 0705 85253 93222 |g7 535 (90.766
"g min  |50.447 |49.804 |50.764 |48.942 |48.942

thai gian di chuyén (giay)
250

200
150

100

50

0 500 1,000 1,500 2,000 2500 3000 3,500
th&i gian mé

Huwéng hanh khach di chuyén theo hwréng lén 2 a
@ ruong Y 9 phang (giay)

Hinh 6. Thoi gian kich ban 1.

Tir két qua thir nghiém, cho thiy:

e Kich ban 1 mit d6 HK di chuyén kha thoai
mai (da s6 & mirc LOS A, B), c6 1 s6 thoi diém co
tinh trang méat dé cao (LOS F) & 1 s6 diém tai chian
clra soat vé nhung chi mang tinh thoi diém. Su tic
nghén nay chi xay ra & hwdng ra khai ga, do lwong

HK xudng tau cung 1 lic va roi khéi ga voi 2 clrara
thi lwgng hanh khach van cin xép hang véi chu ky
khoang 250 gidy va thoi gian di chuyén trung binh
430 gidy (thé hién cu thé trong hinh 6). Bén canh
d6 & hwdng vao ga, HK di chuyén kha thoai mai véi
thoi gian trung binh 1a 91 giay khong chénh 1éch
qua lén so véi thai gian min (49 gidy);

Ciu thang 3

Céu thang 4

Hinh 7. Mat d6 kich ban 2(3).
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thoi gian di chuyén cua HK theo hudng 1én

thoi gian di chuyé én ciia HK theo hudng \uon‘T

cau thang 1 2 3 4 Ca ga 0511 thang 1 2 3 4 | Caga
= o
< “D _ | . . - |- - - ~
2| max 935.661 |971.339 |953.297 | 802.86 [971.339 || 2| max 2.053.8752,012.1752,072.45|2,004.05 2,072.45
= &
< [¥]
= B | 01 027 |er 000 eas |res 711 g 24
E trung binh 318.478 [331.52 337.149 115.792/325.735 E:‘r trung binh 891.937 |871.119 |900.645 [865.711 |882.353
= o
:_E min 60.882 [53.177 |69.444 | 57.966 |53.177 & min [81.375 [63.675 [80.75 [56.75  [56.75
thai gian di chuyén (gidy) th&i gian di chuyén (gidy)
1,000 2,500
300 2,000
600 1,50 ] J‘ gl H
400 1,00 \n% w“ “: ﬁl‘ :
\ l (W
200 50
0 0
0 500 1,000 1,500 2,000 2,500 3,000 3,500 0 500 1,000 1.500 2,000 2.500 3,000 3,500

. Huding hanh khach di chuyén theo hudng |&n

thai gian mo
phdng (gidy)

thevi gian ma

rrng han ach di chuyén theo huéng xudn - .
@ Huong hanh khach di chuyén theo hwréng xudng phéng (gidy)

Hinh 8. Thoi gian kich ban 2(3).

e Kich ban 2 (3) mat d6 HK tic nghén cao LOS
F & vi tri ctva soat vé (hinh 7), va dén phut thir 43
ga khong thé tiép nhin HK. Trong d6 thi hinh 8 thé
hién thoi gian di chuyén ctia hanh khéch lién tuc
tang qua thoi gian. Théi gian trung binh cling tang
1én dang ké so v&i kich ban 1 trong d6 hwéng vao
gala 326 gidy va ra khoi ga la 882giay;

Céu thang 3

e Kich ban 4 mat d6 HK tic nghén cao (LOS F)
& moi vi tri trén toan bo ga, ga khong thé phuc vu
tir phat th 15. Thai gian trung binh hwéng vao ga
la 275 giay va ra khoi ga la 600 giay, thoi gian nay
nho hon so v&i kich ban 2(3) mac du kich ban 4
dugc danh gia 1a tic nghén cao hon 1a do ga da
khong thé phuc vu lwong HK tir phit thir 15.

Céu thang 4

Hinh 9. Mat do kich ban 4.
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thoi gian di chuyén ctia HK theo hwéng 1én

cau thang 1 2 3 -+ Ca ga
3
2 max 605.937 [561.515 |549.145 | 590.63 |605.937
S
B
§ trung binh 283.77 |270.088 [270.637 | 7977038 275.383
[=T1]
g min 58317 |76.921 [70.149 | 56.051 |56.051
thai gian di chuyén (gidy)
700
600
500
400
300
200
100
¢ 0 500 1,000 1,500 2,000 2,500 3,000 3,500
, th&i gian moé
. Hwéng hanh khach di chuyén theo hudéng 1€n phéng (giay)

Hinh 10. Thoi gian kich ban 4.

T6m lai, két qua mo phong chi ra ning lwc vin
hanh cta ga Thao Pién véi kich ban 1 ga hoat dong
binh thwong, kich ban 2(3) gia hoat dong véi do
tic nghén cao (dirng phuc vu sau 43 phut hoat
déng) va kich ban 4 ga qué tai khong thé phuc vu
HK. Piém tic nghén chinh dwogc chi ra trong mé
hinh la khu vwc soat vé chi véi 2 clva ra, 2 clra vao.
Du sanh ga kha rong, nhung nang lwc thong qua
cla cdng bi gidi han bdi téc d6 va s6 lwong may
quét vé. Khi lwong nguwoi ting gip doi, ngay lap tic
hinh thanh hang doi dai hon, lam tang mat do cuc
bd va thoi gian thoat ga. Trong kich ban xau nhat,
garoi vao canh HK un lai & cdng, dong ngui c6 thé
lan ngwoc 1én cau thang va san ga, tao hiéu tng
“ket ctrng” day chuyén.

4. Két luan

Nghién ctru da ng dung md phdéng vi mé dé
danh gia chi tiét nang lwc phuc vu hanh khach cta
ga trén cao hai bén (trwong hop ga Thao Dién,
tuyén metro s6 1 Bén Thanh - Su6i Tién). Két qua
cho thiy trong diéu kién van hanh hién tai v&i
doan tau truedng hop 1 - 3 toa (5% strc chira HK 1én
va xuéng tau), ga dap rng tot nhu cau, cac khu vuec
hoat déng & LOS AB,C (chdp nhin dwoc). Tuy
nhién, khi lwu lwong hanh khach tang 1én dang ké
v&i lwong HK 18n xudng la 10% strc chira tau hodc
véi doan tau 6 toa, cac diém nut cd chai trong ga
(dac biét khu céng vé) bi qua tai cuc b, roi vao
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mirc LOS F, giy Un tic va ting thoi gian di chuyén
cua HK, tham chi gay dirng hoat dong cho ga.

Trén co s& mo hinh da phat trién, da xac dinh
dworc chi tiét cac van dé nang lwc phuc vu cda ga,
tir d6 cac nghién ctru sdu hon sé dwoc tién hanh
dwa ra cac giai phap dé xuit va thi nghiém trén
mo hinh d3 phat trién gidp don vi vdn hanh c6
phwong an to chirc hop ly, ddm bdo mirc dd phuc
vu HK & mikc cao, dong thoi duy tri dwoc hiéu suét
khai thac cia tuyén metro.

M6 phéng da dwoc chirng minh la mot cong cu
c6 gia tri trong viéc phan tich qua trinh van hanh
phikc tap, cung cap kha niang danh gia taic dong cua
cac bién sd va kich ban khac nhau dén hiéu suit
hoat dong téng thé cta cac co s& ha ting giao
théng. Tuy nhién, dé hinh thanh mé hinh mé
phong hoat dong hiéu qua doi hoi sy tham gia cla
cac chuyén gia tir nhiéu linh vyc khac nhau. Cac
chuyén gia trong linh vwc ha ting giao thong, ky
thuat van tai, kinh té, cong nghé thong tin, cling
nhuw sinh thai va phat trién bén virng déng vai tro
quan trong. Mot cach tiép cén tich hgp, bao gbm
nhiéu khia canh va yéu t6, cho phép phan tich va
giai quyét siu sic cac van deé lién quan dén bo tri
ha ting, van hanh va tich hop vao mang lwéi hau
can tong thé.
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Pong gop caa cac tac gia trong bai bao

Tac gid Nguyén Minh Chién: Phwong phap,
Liap md hinh m6 phdng, Phan tich di liéu, Viét -
ban thdo. Tac gid Nguyén Trong Tam: Bién soan
dit liéu, Phan tich dir liéu, Xac thwec, Viét - ban thao
goc, Phan hoi phan bién, Tac gia lién hé. Tac gid Vii
Quang: Phan tich dir liéu, H tro chinh stra ban
thao. Tac gia Chu Phwong Nhung: Phan tich div
liéu, HO tro chinh stra ban thao.

Tuyén b6 khong xung dot lgii ich va cam két
ban quyén

Cac tac gid tuyén bo vé sw khéng xuit hién
nhirng xung dot tiém 4n tir nghién ciru nay, va cam
két bai bao chwa tirng dwgc cong bé trude day.
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