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Abstract: This study develops a simulation model for the operation of an
elevated urban Metro station, with Cau Giay Station selected as a case study.
The model is designed to evaluate passenger service capacity under different
operational and demand scenarios. Based on the Level of Service (LOS)
framework and key operational performance indicators, a series of simulation
experiments is conducted to assess the station’s performance under various
operating conditions. The results enable the identification of capacity
constraints and conditions leading to LOS degradation. Accordingly,
operational measures are proposed to enhance passenger service capacity.
The study also provides a simulation-based framework that can serve as a
decision-support tool for the design and operational planning of elevated Metro
stations.

Keywords: Urban railway, Level of Service, Simulation modelling, Discrete-
event simulation, Elevated Metro station.
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Tom tat: Nghién ctru phat trién mot mé hinh md phéng van hanh ga dwdng
séat d6 thj trén cao (ga Cau Gidy). Mé hinh dwoc xay dwng nhdm danh gia nang
lwe phuc vu hanh khach (HK) théng qua céac kich bén van hanh va nhu cau
khac nhau. Trén co s& hé théng phan loai Level of Service (LOS) va céc chi
tiéu hoat déng, nghién ciru tién hanh cac thir nghiém mé phdng dé xac dinh
murc d6 dap rng clia ga trong cac diéu kién khai thac. Két qua cho phép nhan
dién cac khu vuc han ché nang lwc va cac diéu kién dan dén suy giam LOS,
tir d6 dé& xuét cac gidi phap td chirc van hanh nhdm nang cao néng lwc phuc
vu. Nghién cru ddng thei cung cap quy trinh va mé hinh mé phéng cé thé st
dung nhw mét cdng cu hd tro danh gia va ra quyét dinh trong thiét ké, tb chirc
khai thac ga trén cao.

T khéa: Dudng st dé thi, Mirc do phuc vy, M6 hinh mé phéng, Mé phdng
sw kién r&i rac, Ga trén cao.

1. Gi&i thiéu

Phat trién hé théng van tai hanh khach céng
cong khdi lwong 16n la mét trong nhirtng dinh
hwéng quan trong trong qua trinh td chire lai giao
thong dd thi tai Ha Noi. Trong bdi canh d6, tuyén
dwéng sat do thi sé 3, doan Nhon - ga Ha Nai, git
vai trd quan trong trong viéc két néi khu vwc phia
Tay véi trung tam thanh phd, tirng bwéc hinh thanh
mang lwdi van tai cong céng hién dai caa Tha dé.
Toan tuyén co chiéu dai 12,5 km, gébm 8 ga trén
cao va 4 ga ngam; trong do, doan trén cao Nhén -
Cau Gidy dai 8,5 km da dwoc dwa vao van hanh
thwong mai tir ngay 08/08/2024 [1]. Ga Cau Gidy

la mot ga trén cao dang ke ga hai bén, ddng thoi 1a
ga cudi clia doan trén cao dang khai thac. Ga Cau
Gidy nam trén truc Xuan Thay - Cau Gi4y, khu vuc
trwéc day thudc quan Ba Dinh; sau sp xép don vi
hanh chinh nam 2025, khu vic nha ga dwoc xac
dinh & dia ban giap ranh gilra phwdng Lang va
phuwong Giang Vo [2]. Pay ciing l1a vi tri dbi dién
Trwdng Pai hoc Giao théng van tai Ha Noi [3], gan
cac diém trung chuyén xe buyt thudc khu vuwc cé
murc do tap trung dan cw cao. Theo sé liéu cong
bd, phwéerng Lang cé dién tich tw nhién 1,88 km2,
dan sé 61.135 nguoi, twong (ng mat d6 khoang
32.519 ngudilkm? [4], trong khi phwong Giang Vo
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co6 dién tich 2,60 km? va dan s6 97.034 nguoi,
twong ng mat dé khoang 37.321 ngudi/km? [5].
Bén canh d6, sau mdt nam van hanh, tuyén Metro
Nhon - ga Ha Néi da phuc vu trén 6,4 triéu lwot
hanh khach, binh quan t» 19.000 dén 21.000
lwot/ngay [6]; riéng khu vue trung chuyén ga Cau
Gi4y, nang lwc van chuyén clia mang lwdi xe buyt
duoc 6.000 hanh
khach/gid/hwéng [7]. Cac dac diém nay khang

tdang cwong 1én  hon
dinh ga Céau Gidy khéng chi déng vai trd la diém
dirng doén khach trén tuyén, ma con 1a nat giao
théng trong yéu trong viéc tiép nhan, diéu tiét va
trung chuyén hanh khach tai ctra ngd phia Tay Ha
Noi.

Tuy nhién, cung v&i sy gia tdng nhu cau di
lai, van dé dat ra la can xac dinh mot cach dinh
lwvong kha nang dap &rng cla nha ga twong rng
v&i cac diéu kién khai thac da dang. Dbi véi ga
Metro trén cao, nang lwc van hanh khoéng chi phu
thudc vao quy md két cAu ha tang ma con chju anh
hwéng truc tiép béi td chirc dong hanh khach tai
cac khu vuwe chire ndng nhw 16i vao, khu virec mua
vé, clra soat vé, ciu thang, thang cuén va ke ga.
Khi lwu lwong tang cao, sw méat can ddi cuc bo tai
mot khau phuc vu cé thé lam suy gidm muec do
phuc vu cla toan bé nha ga. Vi vay, viéc danh gia
nang lwc phuc vu ctia ga Cau Gidy cé y nghia thuc
tién trong viéc kiém chirng phwong an té chirc van
hanh va lam co s& dé xuat cac gidi phap khai thac
phu hop.

Déi véi cac cong trinh giao théng dang khai
thac, moé phdng mang lai loi thé dac biét vi cho
phép tai hién day da chudi van hanh cta hé thdng
qua nhiéu kich ban gia dinh, déng vai trd nhu mot
cbng cu phan tich d&c lwc ma khéng can can thiép
hay lam gian doan hoat dong khai thac thuwc té cla
cong trinh. Béi v&i ga Metro, hoat déng ctia hanh
khach va tau dién ra theo chudi sw kién cé mdi
quan hé twong tac chat ché, tir hanh khach vao ga,
mua vé, qua clra soat vé, di chuyén I1&n ke, cho
tau, lén xubng tau dén roi khoéi nha ga. Do d6, mo
phdéng sw kién roi rac la cach tiép can phu hop dé
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phan tich qua trinh van hanh cta ga, nhan dién cac
vi tri cé nguy co qua tai va danh gia nang lyc phuc
vu trong céac diéu kién nhu cau khac nhau. Trén co
s@ do, nghién ctru nay tap trung xay dwng mod hinh
moé phdng dong hanh khach cho ga Cau Gidy
nham danh gia nang lwc van hanh cta moét ga
Metro trén cao trong diéu kién khai thac thyc té.

Mac du cac phuwong phap mé phdéng va
khung danh gia LOS da duwogc ap dung réng rai,
phan I&n cac cong trinh trwdc day tap trung vao toi
wu hoa thiét bi, lap ké hoach so tan ho&c phan tich
céac cau hinh ga hoan chinh [8 - 10]. Tuy nhién, viéc
dinh lwgng nang lwc van hanh cho loai ga trén cao
trong trang thai qua dé van chwa dwoc quan tam
dung mirc. Trwdng hop ga Cau Gidy la ga cubi tam
thoi trén tuyén Nhdn - ga Ha Néi dai dién cho dac
thu nay, noi tai hanh khach xudng tau tap trung dot
ngot va don nén truc tiép vao khu vwc chuyén tiép
gitra ke ga va ciu thang. Xuét phat twr thuc té do,
nghién ctru thwe hién véi ba muc tiéu: (1) Nhan
dién va lwong hoa cac nut that van hanh théng qua
s6 liéu khao sat thuc dia chi tiét; (2) Xay dwng md
hinh md phdng sy kién rdi rac trén nén tang
AnylLogic dé danh gia mat dg, thoi gian hanh trinh
va chi s6 LOS; (3) Kiém chirng hiéu qua cuda giai
phap t6 chirc dong hanh khach cé tinh kha thi trong
diéu kién ha tAng hién hiru. Diém nhan cua bai
nghién ctru la viéc tich hgp mé hinh mé phong véi
thwe thé nha ga cu thé tai Ha N6i nham 1am rd co
ché hinh thanh xung dét dong. Két qua nghién ciru
khang dinh gia tri cGa viéc diéu phdi, té chirc dong
hanh khach nhw mét gidi phap quan ly nang lyc
hiéu qua, thay vi chi tap trung vao cac can thiép vé
két cAu ha tang.
2. Xay dwng m6é hinh
2.1. Cau truc co’ s& ha tang cuia ga Cau Giay va
thiét lap div liéu kich ban mé phéng

Céch tiép can mé phéng sy kién r&i rac cho
phép thir nghiém nhiéu phwong an té chirc van
hanh khac nhau ngay trén mé hinh sé, ma khéng
can tac dong dén hoat dong thuwc té cta nha ga.
Do tin cay cla cac két qua thu duwoc, tuy vay, gan
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chat véi chat lwong dir liéu dau vao ciing nhuw mire
dd md hinh phan anh dung cau truc ha tang, cach
t6 chirc dong hanh khach va diéu kién khai thac
thue té. Do d6, budc dau tién trwdc khi xay dung
mé hinh 14 lam rd dac diém khéng gian riéng cla
ga Cau Gidy va xay dwng bo div liéu kich ban mé
phoéng twong &ng.

Ga Cau Gidy gébm ba tang chinh thé hién
trong Hinh 1 va Hinh 2, bao gém: Tang 1 (tang trét)
la khu vuc 16i vao, két ndi véi dwdng phd va hé
théng xe buyt; tAng 2 Ia sanh trung chuyén va khu
ViPC mua vé, soat vé; tang 3 1a san ga hai bén (ke
ga) noi don tién tau. Theo mét bang ga, tang 2 ¢c6
bdn 16i tiép can chinh (Gate 1, Gate 2, Gate 3, Gate
4), hai khu virc chwa tra tién ndm hai bén, mét khu
vc da tra tién & gitra, 2 quay ban vé, 4 may ban
vé ty dong. Hé théng cbng soat vé vao/ra/hai
chiéu, 4 nhém thang bo/thang cubn (trong dd, hién

Mar 13,2026 07?48;2

21.02921574N 105.80346561
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nay chi cé hai nhém thang bé/thang cudn dang
hoat ddong & gan phia céng sb 3 va 4). Tang 3 dwoc
b tri hai ke ga doc 1ap theo hai hwéng tau, két néi
véi tAng trung chuyén théng qua hai cum thang.
Hanh khach to» mé&t d4t 1&én tAng trung chuyén, thuc
hién mua vé hodc vao ga bang vé da co sén, qua
cbng soat vé, tiép tuc lén tang ke ga bang thang
bd, thang cubn hodc thang may. Méi ke ga phuc vu
mot hwéng tau, khéng cé két ndi ngang truc tiép
gita hai ke; hanh khach muén dbi hwdng di
chuyén phai quay lai tAng trung chuyén. Trong giai
doan khai thac hién nay, tuyén sé 3 s dung doan
tau bén toa. D& phu hop v&i cdu hinh md hinh
AnyLogic dwoc cung cp, nghién cliru xét kich ban
mé phéng co s& trong giai doan cao diém véi tau
dén ga 6 phat/chuyén (tan suét 10 chuyén/gid), téc
d6 di bd cdia hanh khach tr 1,2 - 1,6 m/s va toc do
thang cuén 0,5 m/s.

(a) Quay mua vé va clra soat vé phia phai tai
tang 2

(b) Quay mua vé va clra soat vé phia trai tai tang 2

Hinh 1. Hién trang cAu truc tdng 2 ga Cau Giay

Qua khao sat thuc dia tai ga Cau Gidy, c6 thé
thdy khu vwc sdnh nha ga dwoc td chire theo cau
trdc dién hinh ctia ga Metro trén cao, trong dé hé
thdng ban vé duoc bd tri thanh hai cum twong (rng
v6i cac nhom 16i vao 1 - 3 va 2 - 4. M&i cum déu
gdm quay ban vé c6 nhan vién phuc vu va cac may
ban vé tw dong. Tuy nhién, sé liéu khao sat trong
giai doan nghién ctru cho thay hanh khach hau nhw
khoéng sir dung may ban vé tw dong, ma chi yéu
st dung vé thang s&n c6 hodc mua vé truc tiép tai
quay. Vi vay, trong diéu kién khai thac hién tai,
nang lwc phuc vu thyc té& cla khau phat hanh vé
phu thudc chi yéu vao quay ban vé thi cdng, trong
khi cac may ban vé ty débng méi dong vai tro nang
lwc dw phong v& mat ha tAng. Cac khao sat ciing

cho thay khu virc ctra soat vé dwoc phan tach chire
nang rd rang, véi clra vao ga bd tri phia bén phai
va clra ra ga b6 tri phia bén trai. Qua d6 gép phan
gidm xung dét ctia cac dong di nguoc chiéu trong
pham vi hep trwéc hang rao kiém soat. Quan sat
thwe t& ghi nhan hién twong hanh khach xép hang
tai quay ban vé, trong khi khdng gian sanh va khu
vue trvdc clra soat vé van con thdng thoang. Diéu
nay cho thay trong diéu kién van hanh théng
thwéng, nat that cuc bd ctia nha ga cé xu huéng
xuét hién trwdc hét & cong doan mua vé, thay vi &
khu vuc kiém soat vé. Dudi goc dé md hinh hoa,
céac déc trung nay cho thay nang lwc van hanh cla
nha ga khéng chi phu thudc vao sé lwgng clra soat
vé (AFC), ma con phu thudc dang ké vao cong suét
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phuc vu cta hé thdng ban vé, thdi gian xi ly tai
méi vi tri va kha nang tich tu hang ché tai khu vwe
tiép can.

Mé&c du két qua khao sat hién trang ghi nhan
hién twong xép hang cuc bd tai quay ban vé trong
diéu kién van hanh théng thwdng, nghién ciru
khéng mé réng pham vi mé phéng sang khau phat
hanh vé, xuéat phat tir hai ly do. Th&r nhét, nat that
tai quay ban vé chd yéu bat ngudn t nang luc
phuc vu tht céng, phu thudc sé lwgng nhan vién
va thoi gian giao dich - day 1a yéu td c6 thé diéu
chinh trwc tiép bang gidi phap van hanh (bd sung
nhan sw, khuyén khich str dung vé thang hodc may

e e g

8,2

|

(a) Hanh khach I1&n tau tai ke ga (tdng 3)
Hinh 2. Hién trang tang ke ga (tang 3)

Trong giai doan khai thac hién nay, ga Cau
Gi4y la ga cubi tam thoi clia doan trén cao tuyén
duwérng sét dd thi sé 3, khi toan tuyén mai van hanh
doan Nhén - Cau Gidy dai 8,5 km; phan di ngam tw
Cau Gidy dén ga Ha Noi van dang tiép tuc xay
dwng va toan tuyén hién dwoc du kién hoan thanh
vao nam 2027. Vi vay, chirc nang td chire van hanh
clia ga Cau Gidy c6 dac thu khac véi mot ga trung
gian théng thwong, thé hién & viéc ga vira thuc
hién nhiém vy dén hodc tra khach, vira dong vai tro
diém két thuc va quay vong khai thac tau. Theo
hién trang khao sat tai thoi diém nghién ctu, hoat
dong hanh khach trén ke ga dwoc t chirc trén mot
bén ke duy nhét; ddng thai chi st dung hai 16i tiép
can chinh, trong dé6 mot 16i danh cho dong hanh
khach di Ién ke ga va moét 16i danh cho dong hanh
khach di xubng, méi 16i dwoc trang bi thang bo va
thang may. Can lwu y rang day la tb hop thang bo
- thang may, khac vai té hop thang bo - thang cubn
dang khai thac tai hai trong bén 16i tiép can cua

(b) L&i 1&én xudng tir ke ga (tAng 3) xubng tang 2
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ban vé tw dong) ma khong doi héi thay déi két ciu
ha tAng. Th& hai, nat that tai quay ban vé cé tinh
phan tan theo thoi gian, trong khi nut that tai khu
vuc ke ga - dau ciu thang mang tinh chu ky va tap
trung cao do, gan truc tiép véi thdi diém tau dén
(khoadng 96 hanh khach xudbng tau trong khoang
thdi gian ngén, 1&p lai mdi 6 phut/chuyén gi® cao
diém theo Bang 1), tao ra rdi ro Un tic cép tinh hon.
Vi vay, nghién ctu wu tién md phdng chi tiét nat
th&t ha tang tai khu vre ke ga - dau cau thang trong
pham vi bai béo nay; viéc md phdng chi tiét khau
phat hanh vé dwoc xac dinh la hwéng mé réng cho
cac nghién ciru tiép theo.

] 1 9 g3
4 -\ . .
» i ’ "' by, '-

tang 2 (Muc 2.1); trong giai doan qua dé hién nay,
thang cudn 1&n ke ga chua dwoc dwa vao van
hanh. Cach t6 chirc nay phu hop véi bbi canh van
hanh tam thdi cha ga cudi, giup don gian hoa diéu
hanh va tang kha ndng kiém soat dong nguoi,
nhwng ciing 1am cho lwu lwong hanh khach bj don
vao sé it diém tiép can, tlr d6 dé hinh thanh mat do
cuc bd cao tai khu vwe clra tau va chan cac 16i
dirng theo phwong thang ding.

Céc hinh &nh khao sat cho thdy dong hanh
khach trén ke ga Cau Gidy co tinh dinh huwéng rét
rd. Sau khi tau dirng, hanh khach xubng tau tap
trung nhanh vé 16i thoat dwoc chi dinh, trong khi
hanh khach chd 1én tau hinh thanh cac cum dang
gan khu vuc clra Ién xubng va doc theo mép ke.
Do nha ga chi khai thac moét bén ke va sé 16i tiép
can dang duwoc gidi han, cac lubng chuyén déng
nay dé giao cat nhau tai pham vi gan cira tau va
gan khu vuc két ndi véi thang bo, thang may. Diéu
do lam gidm téc dd di chuyén thuce té, kéo dai thoi
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gian trao ddi hanh khach va cé thé tao ra hién
twong Un & cuc bd trong gid cao diém. V& mat mo
phéng, day la co s& quan trong dé xay dwng kich
ban van hanh sat thwc té cho ga Cau Gidy, trong
doé can dic biét xét dén anh hwéng cta cu hinh
ga cubi tam thoi, khai thac mot bén ke va td chire
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can han ché. Béng thoi, can lwu y réng vé mat thiét
ké tébng thé, cac ga trén cao cua tuyén dwoc xay
dwng v&i kha nang tiép can I&n hon trong trang thai
khai thac hoan chinh; do d6 c4u hinh hién tai cla
ga Cau Gidy nén dwoc xem la trang thai van hanh
qua dd trwdc khi doan ngém dwoc dwa vao s

phan tach dong Ién xudng theo sb lwgng 16i tiep  dung.
® ® @ ® ® ® )
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(c) So d6 tang 3 ga Cau Giay
Hinh 3. So d6 ga Cau Giay

121



JSTT 2026, 6 (7), 116-132

Trén co s& khao sat thuwc dia va tdng hop cac
tai liéu ky thuat lien quan, so dd khong gian cac
tang clia ga Cau Gidy dwoc nhém tac gia xay dung
va thé hién trong Hinh 3, 1am co s& cho viéc thiét
lap cAu trac hinh hoc clia mé hinh mé phéng. M6
hinh ga Cau Gidy duoc xay dwng trén nén tang
AnyLogic [11], két hop thw vién Pedestrian mo
phéng chuyén déng va twong tac cla hanh khach
trong khéng gian nha ga v&i thw vién Rail mo
phéng hoat dong dén, dirng va roi ga clia doan tau.
Trén co s& mat bang thyc t&, mé hinh tai hién cac
khu ve chire nang chinh gém 1i vao, khu ban vé,
cbng soat vé, khu vurc chuyén tang va ke ga. Dong

[

-
P connections
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hanh khach dwoc mo ta theo chudi sw kién ttr khi
vao nha ga, mua vé hodc st dung vé san cd, qua
kiém soat vé, di chuyén I1&n ke, cho tau, 1&n tau
ho&c xudng tau va roi nha ga. Dau ra ctia mé hinh
bao gdm sé lwong hanh khach hoan thanh hanh
trinh, thoi gian di chuyén, phan bd mat d6 va ban
dd nhiét, phuc vu danh gia nang lwc van hanh ctia
nha ga theo céac kich ban khai thac. Hinh dang
khéng gian nha ga dwoc thé hién trong Hinh 4, cu
trac logic cia mo hinh dworc trinh bay trong Hinh 5.
Nhoém tac gia da xay dwng mé hinh mé phong trén
phan mém AnyLogic gédm ba phan: CAu tric co s&
ha tang, cac sw kién va bidu db dau ra.

(c) Mét bang 3D trong md phéng
Hinh 4. CAu tric co sé& ha tang trong mé hinh md phdng
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TrainAppear TrainArrive
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—
2 e O 1

StoppingTime TrainDepart TrainDispose
e X
Lo

(a) Sw kién hoat déng cua tau

l—m—’l oo
G‘—Q’— - SottomOfSearsleft  Changeleveileft  TopOfSta me‘:‘
- i B
(b) Sw kién hoat dong ctia hanh khach vao ga
OffGates
GetOffTrainkeft  UmeMessureStatd  copogruccaleft  Selectd TopOfStairteft]  Changelevelleftl  BottomOfStairsLeft] Select5 FareGate2 Select6 ‘._.ﬂ
¢ *—m—e—II—IN o— e pm | o,
Escalatorleft] =) R W, _)Q p
m OffGate3 |'—‘ 9
GetOffTrsinfight  UMeMeasureSats  Gorosrsight pedGoTal pedGoTos pedChangeLevell fopesane “‘“’j@—
8 (?-» g m m m—‘ OffGate H

(c) Sw kién hoat ddng ctia hanh khach xuéng tau
Hinh 5. C4u truc logic cac sy kién trong mé hinh md phdng

2.2. Xay dwng mo6 hinh mé phéng

Phan 1 1a c4u tric b tri co sé& ha tang voi ty
l& 1 m (trén thuc té) bang 10 pixel (trong md hinh).
Céc c4u truc trong nha ga dwoc mé phéng bao
gdm: Quay mua vé, may ban vé tw dong, clra soéat
vé, cau thang bd, thang cubn ke ga, tau va hé
thdng dwdng ray. Cac cau tric nay dwoc thé hién
trong Hinh 4. Phan 2 1a cac sw kién logic d& mo
phéng hanh vi cta hanh khach (HK) va tau trong
khéng gian dwoc xay dwng cta phan 1. Cac sw
kién dwgc md phéng bao gdm: Tau dén ga va roi
ga, HK vao ga tir bdn 16i tiép can, HK Iwa chon hinh
thtrc mua vé, HK qua ctra soat vé, HK di qua cac
cau thang/thang cubn, HK |én ke ga, ch® tau, 1én
tau; déng thdi mé phdng chiéu ngwoc lai HK xubng
tau, roi ke ga, qua cdng ra va ri khéi nha ga. Phan
3 thé hién bang biéu va so d6 dau ra phuc vu phan
tich nang lwc ctia nha ga. Dinh dang xuét két qua
ctia mé hinh dwoc thé hién trong Hinh 6, gdm: (i)
biéu db thdi gian di chuyén (gidy) cta tirng HK 1én

tau va cda trng HK xubng tau theo thoi gian mo
phdng (gidy); (i) cac chi tiéu tdng hop vé théi gian:
HKLtb, HKLmax, HKLmin lan Iwot 1a thoi gian di
chuyén trung binh, I&n nhat va nhé nhéat cia HK
|én tau, tinh to khi HK vao ga qua céc 16i tiép can
dén khi 1én tau (giay); HKXtb, HKXmax, HKXmin
lan lwot 1a thei gian rdi ga trung binh, I1&n nhat va
nhd nhat cla HK xudng tau, tinh tlr khi HK xuéng
tau dén khi ra khéi nha ga (giay); (iii) biéu d6 sb
lwgng HK hoan thanh hanh trinh (ngu i), gém téng
s6 HK, sb HK lén tau va sé HK ra khdi ga.

Trong phan 2 bao gém nhiéu khéi khac nhau
mo phdng cac hanh dong (s kién) xay ra v&i cac
chd thé nhw tau, ngwdi di bo... Bang 1 bao gbm
cac dir liéu khao sat dwa vao trong moé phéng. Cac
khéi dwoc md ta chi tiét trong Bang 2. Trong do,
khéi StoppingTime duwoc thiét 1ap voi gia tri thoi
gian dwng tau 3 phut (180 giay), twong (ng voi
théng sb gid cao diém trong Bang 1 va phu hop véi
kich ban cao diém dwoc lwa chon Iam ciu hinh mo
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phéng co s&; khdi WaitForTrain1/WaitForTrain2
dwoc xac dinh theo tan suét tau 6 phut/chuyén.
2.3. Phwong phap nghién ciru

Nhiéu codng trinh nghién cu van hanh ga
Metro da khang dinh vai trd ctia mé phéng nhw mot
cbéng cu phan tich mang lai lgii thé rd rét so vai cac
phwong phap phan tich tinh truyén thdng, nhd kha
nang tai hién déng thdi chuyén déng clia hanh
khach, twong tac gitra cac ludng nguoi di lai, tac
dong cda hinh hoc khéng gian, va hé qua cula tirng
phwong an khai thac 1én mat dg, thdi gian cho doi
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cling nhw mirc d6 un tac tai tirng khu vuc chire
nang riéng biét.

Trong s6 cac khung phan tich dwoc st dung
phd bién, Transit Capacity and Quality of Service
Manual (TCRP Report 165) [12] xem nha ga nhw
mot chudi phan t& phuc vu néi tiép nhau - gém 16i
di bd, khu vire xép hang, ciu thang, céng kiém soat
va ke ga - trong d6 chét lwong van hanh ctia méi
phan t&r dwoc lwong hda qua cac chi tiéu mat do,
dién tich binh quan trén méi hanh khach, toc do di
chuyén va mire d6 tw do co dong.

Bang 1. D{¥ liéu khao sat

Théng tin Sé liéu Pon vi
Téc do hanh khach 1,2-1,6 m/s
Téc d6 cta thang cudn 0,5 m/s
Chiéu dai ga (*) 55 m
Chiéu réng ga (*) 24,8 m
S6 lwong quay ban vé 2 quay
S6 lwgng may ban vé tw dong 4 may
S6 lwong clra soat vé vao ga 5 clra
S6 lwong cira soat vé ra khéi ga 4 clra
Co cau hanh khach theo Vé thang 78 %
hinh thirc vé va kénh mua  Vé lwot 22 %
ve (**) May ban vé tw dong 0 %
Sb nguoi vao cbng gid cao  Céng 1 199 nguoi/gi®y
diém (**) Céng 2 306 nguoi/gi®y
Céng 3 182 nguoi/gic
Cbng 4 330 nguoi/gic
Tan suét tau dén ga (***) Gi® cao diém 6 phat/chuyén
Gid thap diém 10 phat/chuyén
Thoi gian dirng tau & ga Gi® cao diém 3 phat
(**) Gi® thap diém 7 phut
S6 nguoi xudng tau (**) Gi® cao diém 96 nguoi/chuyén

(*) Theo ban vé Hb so trinh duyét phwong an kién tric - Ga sé 8 - Ga trung chuyén Cau Gidy, ngay

24/05/2010

(**) Theo két qua khao sat trung binh cac ngay 11/11/2025, 22/11/2025, 08/12/2025, 25/12/2025,
30/12/2025, 16/01/2026, 26/01/2026, 03/02/2026, 05/02/2026, 06/02/2026, 13/03/2026

(***) Theo Bang théng tin van hanh tai Nha ga Cau Gidy

Tai ga Shohada Square (Iran), Azadpeyma
va Kashi (2019) [8] da md phong Iwu lvgng hanh
khach va dbi chiéu két qua véi tiéu chuan TCRP dé
cham diém mu&rc phuc vu cho tirng khéng gian chirc

nang, théng qua sau kich ban kiém tra tac déng cuia
viéc thay di t6 chirc ban vé va diéu chinh gian
cach chay tau. Két qua cho thay loai bé khu ban vé
thd cong gidp khu kiém soat van hanh hiéu qua
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hon t&i 43%, trong khi rat ngén gian cach tau ti
240 xubng 180 giay lam khong gian tiép can binh
quan trén ke ga tang thém khoang 35%. Diém
manh cta nghién ctru nay la gan két qua mé phéng
truc tiép véi thang do LOS dé lvgng hdéa nang luc
phuc vu hanh khach cua tirng khu verc chirc nang
trong nha ga. Diém han ché 1a phan tich dwng &
céac dai lwong tdng hop cap khoéng gian, chwa khai
thac sau hanh vi vi mé cua tirng ca thé hanh khach,
dac biét la cac xung doét cuc bo tai clra tau, chan
cau thang ho&c nut giao clia dong ngwdi di bo.

Theo mdt hwdng tiép can khac, Ni va cbng
sw [9] xd&y dwng mdé hinh AnylLogic cho ga
Youfanggiao (Nam Kinh), dwa vao cac tham sé téc
do phat sinh hanh khach, dién tich chiém dung cua
méi ca thé, do tré cua thiét bi AFC, do tré khau kiém
tra an ninh va sé céng phuc vu, tir d6 t6i wu héa
viéc diéu phdi dong nguoi trong hai khung gi® cao
diém sang va chiéu. Han ché ctia nghién clru nay
la trong tam dat vao ti wu t6 chirc dong ngudi va
nang lwc khai thac, chwa lwvgng héa duwgc cam
nhan tién nghi hay mic d6 an toan cla hanh
khach. Theo hwéng dam bado an toan, Zhang va
cong sw [10] dé& xuét lwa chon 16 trinh so tan dwa
trén mat dd hanh khach nhw bién quyét dinh duwong
di, so sanh hai chién lvoc td chirc thoat nan qua
bdn chi tiéu trung binh: mat d8, chiéu dai thoat nan,
thoi gian thoat nan va nang Iyc thoat nan. Két qua
khang dinh chién lwoc dua trén phan tich mat do
mang lai hiéu qua so tan vuwot trdi, dong thoi cling
cb luan diém rang mat do la chi tiéu then chét phan
anh trang thai van hanh khéng gian ga Metro, do
tac dong truc tiép va déng thdi dén téc do di
chuyén, mirc d6 an toan va kha nang co déng cua
dong ngudi.

Nhin chung, cac céong trinh mé phdéng ga
Metro néu trén cé thé quy vé ba nhém muc tiéu: (i)
do lwéng nang luc va mirc do un téc khong gian
nha ga; (ii) t6i wu td chirc dong hanh khach cling
thiét bi phuc vu; (i) @m béo an toan va kiém soat
dam dong trong diéu kién qua tai hoac khan cép.
Du khac nhau vé muc tiéu cu thé, diém chung cla
céac nghién ctu nay la déu coi mat dd va thai gian
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di chuyén la hai chi tiéu nén tdng phan anh chét
lwgng van hanh cda khéng gian ga Metro.

Trén co s& tbng quan cac nghién ctru truéc,
nhom nghién cu lya chon LOS lam khung danh
gia chinh cho mé hinh ga Cau Gidy. Cac diu ra cta
mo hinh, gém mat dd hanh khach, th&i gian di
chuyén va murc do tap trung dong tai cac vi tri nut
that, dwoc quy ddi thanh cac mirc danh gia phuc
vu nham phan anh kha nang van hanh ctia khéng
gian ga duwéi cac phwong an tbé chirc khac nhau.
Trong nghién cltru nay, trong tdm danh gia dwoc
dat tai khu v chuyén tiép tr ke ga dén dau cau
thang xuéng tang trung chuyén, do day Ia vj tri cé
nguy co' hinh thanh nut that cb chai rd nhét trong
diéu kién khai thac hién tai.

Két qua khado sat thyc té tai ga cho théy,
trong cac thoi diém tau dén, dong hanh khach
xubng tau tap trung nhanh vé khu v tiép can cau
thang tr tdng ke ga (tdng 3) xubng tang trung
chuyén (tAng 2). Do sb lwong 16i tiép can han ché
va sw hoi tu dong trong thdi gian ngan, khu vuc
dau cau thang thuwéorng xuyén xuét hién hién twong
tang mat d6 cuc bd, hinh thanh nat that cb chai va
gay suy gidm kha nang di chuyén. Vi vay, trong
nghién ctu nay, khu vie tir ke ga dén clra vao cau
thang dwoc xac dinh la vi tri trong diém, va viéc
danh gia nang lwc phuc vu sé tap trung vao nut that
nay thdng qua cac chi tiéu dac trwng ctia dong
hanh khach. Xét theo d&c diém tb chirc dong hanh
khach, khu vuc tir ke ga dén clra vao ciu thang
xudng tang 2 thudc loai khéng gian di chuyén lién
tuc. Tuy nhién, do hanh khach xubng tau tap trung
trong th&i gian ngén, diu ciu thang 1a vi tri cé nguy
co’ xuat hién mat dé cuc bd cao va hinh thanh nut
that c¢b chai. Vi vay, nghién ciru s dung thang do
LOS cho khéng gian di chuyén lién tuc dé danh gia
merc d6 phuc vu cla khu vyc nay, nhw trinh bay
trong Bang 3.

Quy trinh nghién ctu dugc td chirc theo
chudi nhw Hinh 7. Cach té chirc nay gidp tach bach
ngudn sb liéu, gia dinh mé hinh va dau ra danh gia,
déng thdi bao d&m rang céac chi tiéu bao cdo cé thé
truy nguyén tré lai tie div liéu khao sat.
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Bang 2. M6 ta cac khdi trong mé phéng
. Tén cua khoi .
STT  Khéi cuaxhol Tén cuia khéi trong mé hinh M6 ta
mac dinh
1 1He trainSource TrainAppear Sy xuét hién cla tau
2 3 pedSource gate1, gate2, gate3, gate4; Sw xuét hién ctia HK
GetOffTrainLeft, GetOffTrainRight
3 iamm. trainMoveTo TrainArrive, TrainDepart S di chuyén cla tau

10

11

12
13

14

pedGoTo

delay

pedSelectOutput

SelectOutput

pedService

pedEscalator

pedChangelevel

timeMeasureStart

timeMeasureEnd
pedSink

TrainDispose

D@ liéu diu vao duorc thiét 1ap dwa trén két
qua khao sat téng thé trong 11 ngay. Trong do, lwu
lwong tai cac cong vao duoc tong hop tir div liéu
dém thuwc t& (6 ngay khdo sat) véi chu ky 10
phat/lan; dir liéu hanh khach xubng tau dwoc thu

GoToPlatformRight, GoToPlatformLetft,
GoToTrain, GoToTrain1,
GoToStairEscaleft, GoToStairRight,

OffGate1, OffGate2, OffGate3, OffGate4d

StoppingTime, WaitForTrain1,
WaitForTrain2

Select1, Select2, Select3, Select4,
Select6, Select7

Select5

TVM1, TVM2, TicketCounter1,
TicketCounter2, FareGate1, FareGate4,
FareGate2, FareGate3

EscalatorRight, EscalatorLeft,
EscalatorLeft1

ChangeLevelRight, Changelevelleft,
ChangelLevellLeft1, pedChangeLevel1
timeMeasureStart, timeMeasureStart1,
timeMeasureStart2, timeMeasureStart3,
timeMeasureStart4, timeMeasureStart5

timeMeasureEnd, timeMeasureEnd1
pedSink, pedSink1

TrainDispose

Sw di chuyén clia HK

Tau dwvng don

tra khach; HK cho tau
Phan phéi cac lubng
HK theo tuyén di

Phan phdi cac luéng
HK theo tuyén di
HK mua vé tai may
ho&c quay

HK di qua thang cudn

HK thay di cao do
gitra cac tang

Ghi nhan th&i gian
tham gia mé hinh

Ghi nhan thoi gian roi
khdi mo hinh

DPéi twong HK roi md
hinh

DPéi twong tau roi mod
hinh

thap théng qua 7 ngay quan sat véi tan suét 2 - 3

chuyén/ngay. Toan b6 sé liéu sau dé dwoc ra soat
vé tinh day dd, chuan hoéa don vi va kiém chirng
tinh ddng nhét gitra cac thoi diém khao sat. Cu thé,
cac lwvu lwong qua céng dwoc quy déi vé don vi
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nguoi/gio; lwong hanh khach xubng tau dwoc
thdng ké theo chuyén va rt ra tri sb dai dién la 96
nguoi/chuyén. Cac tham sb thdi gian phuc wu
dwoc md hinh hoa bang khoang gia tri Uniform [5s,
10s] cho quay ban vé va Uniform [2s, 3s] cho cdng
soat vé ty dong.

Trong bwéc hiéu chinh, chi cac tham sé cé
anh huéng truc tiép dén thdi gian phuc vu dwoc
diéu chinh, con van tc di bd, van tdc thang cudn,
nén tai hanh khach, sd hanh khach xudng tau theo
chuyén va nhip tau dwoc gitvr cd dinh. Mé hinh
dwoc chay ba lan dé khoa tham sé hiéu chinh; sau
doé, méi kich ban dwoc chay ndm lan véi cac hat
giébng ngau nhién 101, 203, 307, 401 va 509. Gia
tri bao cao dwoc lay theo gia tri trung binh dbi véi

Thei gian HK di chuyén (gidy)
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chi tiéu lwu lwong/sé dém va theo trung binh déi
v&i chi tiéu thdi gian. Sau hiéu chinh, sai léch Iwu
lwong theo coéng nhd hon 3%, tai xubng tau dat
khodng 95 nguoi/chuyén so véi mirc khdo sat 96
ngwoi/chuyén, diém néng un tic chinh van xuét
hién tai khu vc ke ga - dau cau thang, va thoi gian
rdi ga cla cau hinh co s& dat xap xi 162,3 giay
(Hinh 9). Bai bao chi git¥ hai kich ban cé chu dich:
Kich ban hién trang va kich ban cai tién phan bd
dong hanh khach xudng tau vé ca hai phia ke ga.
Cach Iwa chon nay phu hop v&i muc ti€u nghién
ctu 1a danh gia hién trang va kiém tra hiéu qua cua
mot phwong an cai tién cu thé; nghién ctru khong
d&t muc tiéu tdi wu hoa toan bod khéng gian phuong
an hay thue hién phan tich dé nhay toan dién.

300 A4
250 ML MKXth
200
150 HXLmax HKXmax
100 -
HKXLmén HX X min
50 -
o 500 1.000 1.500 2.000 2.500 3.000 3500
w— HK 100 thu Thai glan mé phéng (gidy)
Thei glan (gldy)

Thési gian HK di chuyén (gidy)
h

300 4 300 4
250 250
200 200 4
150 150 4
100 100
50 0
0o > o.d
0 500 1000 1500 2000 2500 3000 3500 Téegss  ThoigianHK  Thai gian HK
— HK xubng thy Thei glan md phong (gidy) tugng 160 thy xudng thu

Hinh 6. Dinh dang xuét két qua (thoi gian di chuyén cla hanh khach, sb lwong hanh khach)

Khao sat thuc

- Klem'tra Yé Ehuan : Chuyéen dir liéu ra
dia héa dir liu

tham s6 md hinh

|

Chay thi nghiém
va phan tich LOS

Hiéu chinh va
kiém dinh

Xay dung md

' hinh Anylogic

Hinh 7. Quy trinh nghién ctru
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Bang 3. Phan loai mirc d6 phuc vu (LOS) cho khu vie di chuyén lién tuc tir ke ga dén cau thang [13]

Thanh thang do . Mat dé hanh . . .
LOS  trong mo h?nh) Mau khach (HK/m?) Dac trwng van hanh
F L _ >215 Qua tai, nguy co un tac cao
E Cam 1,08 - 2,15 Di chuyén khé khan
D Vang 0,72-1,08  Xuét hién xung dot cuc bd
C Xanh 14 0,43-0,72  BAtdAu co anh huwéng Ian nhau
B . Xanh nhat 0,31-0,43 Dong 6n dinh, it twong tac
A XaRERI <03 Di chuyén rét thoai mai, khong bi can tr&
3. Két qua va thao luan lwgng hanh khach hoan thanh hanh trinh, thi gian

Cac thi nghiém mé phéng dworc thie hién voi
hai kich ban t& chirc dong hanh khach trén ke ga.
Két qua cua tirng kich ban dwoc trinh bay théng
qua ban dé nhiét va cac chi tiéu dau ra nhu sb

di chuyén trung binh va phan bd mat do tai cac khu
vue trong diém.

Két qua chi tiét dwoc thé hién trong Hinh 8
dén Hinh 11,

> w—
—
T —

Hinh 8. Bidu db nhiét kich ban 1

A Thoi gian HK di chwin (giay)
i HKLtb HKXtb
53,478 162,303
HKLmax HKXmax
216,027 275,258
HKLmin HKXmin
52,288 51,786
3.000 3.;00 =
@ HKlén tdu Th&i gian mé phong (gidy)
2,000
g 1.500
g
-4
2 1.000
g 500
3
> 0
o 500 1.000 1500 2000 2500 3,000 3.500 Thai gian

@ Téng s6lugng 1,786 © S8 lugng ngudi lén thu 922
@ S6lugng ngudi ra khél ga noa

® X e Théi gian mé phéng (gidy)

Hinh 9. Théng sb két qua thi nghiém kich ban 1
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Két qua thi nghiém thé nhét cho thay
phwong an td chirc hién tai tao ra phan bd dong
hanh khach phu hop v&i xu hwéng quan sat duwoc
tai hién trwdng, trong d6 dong hanh khach xuéng
tau tap trung tai khu vwc dau cau thang tir tang ke
ga xubng tang trung chuyén.

Trong thoi gian md phéng (Hinh 9), téng sb
hanh khach hoan thanh hanh trinh dat 1.786
ngudi, gém 922 hanh khach I&n tau va 864 hanh
khach r&i ga. Thoi gian di chuyén trung binh cla
hanh khach 1én tau khoang 53,5 giay (HKLtb),
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trong khi thoi gian roi ga trung binh dat khoang
162,3 giay (HKXtb). S chénh léch nay phan anh
d&c trwng van hanh ctia ga cudi tam thoi trong diéu
kién khai thac hién tai. Ban dd nhiét cho thay khu
vwc diu cau thang phia thoat dong 1a nat that cb
chai chinh ctia hé thdng, trong khi phia con lai van
con dw dia nang lwc. Két qua nay cho thdy phwong
an té chirc hién tai cé wu diém la gidm xung dot
trwc dién gitba dong lén va dong xudng, nhung
ddng thoi tao ra sw mat can bang trong khai thac
khéng gian ke ga.

Hinh 10. Bidu d nhiét kich ban 2

A Thi gian HK di chuyén (gidy)
240
: \ HKLtb .‘ HKXtb
55,265 142,836
160
e | @ Himax HKXmax
120 221,933 237,158
100
100 [ . HKLmin ® HKXmin
80 1 : 42,465 49,358
60
40 —>
° 500 1000 1500 2000 2500 3000  3.500
@ HKn tau Th&i gian mé phéng (gidy)
2404 Thoi gian HK di chuyén (gidy) 6o
220
200
180
160
140
100
80
60 é
40 > °
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@ S8 lugng ngudi ra khdi ga 864

Hinh 11. Théng sbé két qua thi nghiém kich ban 2

Két qua thi nghiém kich ban 2 cho thay
phwong an phan bd dong hanh khach xubng tau

vé ca hai phia ke ga cai thién dang ké hiéu qua van
hanh ctia nha ga. Téng sé hanh khach hoan thanh
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hanh trinh dat 1.822 ngwoi (Hinh 11), gém 958
hanh khach Ién tau va 864 hanh khach r&i ga, cao
hon so v&i kich ban mét, cho thay néng lwc thong
qua toéng thé cia hé théng dwoc nang lén. Thoi
gian di chuyén trung binh cGia hanh khach 1én tau
dat khoang 55,3 giay (HKLtb), gan twong dwong
véi kich ban mét, trong khi théi gian r&i ga trung
binh gidm con khoang 142,8 gidy (HKXtb). Diéu
nay cho thdy tac déng cai thién chi yéu xuét hién
& qua trinh giai phéng hanh khach khéi ke ga, thay
vi & qua trinh tiép can tau cha hanh khach lén ga.

Pham & nnk

Ban dd nhiét cho thady mat do tai khu vwec dau cau
thang dwoc phan tan tét hon, mirc d6 tap trung
dong giam va khong gian ke ga dwgc khai thac can
bang hon gitra hai phia.

Nhw vay, trong diéu kién khai thac hién tai
ctia ga Cau Gidy, phwong an td chirc dong xudng
trén ca hai phia ke ga la hgp ly hon so v&i phwong
an phan tach clrng mét phia l1én va mét phia xudng.
Bang 4 t6ng hop so sanh dinh Iwgng gitra hai kich
ban theo cac chi tiéu thoi gian va nang lwc thdng
qua.

Bang 4. So sanh dinh lwong hai kich ban té chirc dong hanh khach

Chi tiéu Kich ban 1 (hién trang) Kich ban 2 (cai tién)  Chénh léch
Téng sb6 HK hoan thanh hanh trinh (ngwoi) 1.786 1.822 +2,0%
Thoi gian trung binh 1én tau (giay) 53,5 55,3 +3,3%
Th&i gian trung binh r&i ga (giay) 162,3 142,8 -12,0%

Ghi chu: Sé liéu Iy tir dau ra cia mé hinh (Hinh 9, Hinh 11), lam tron dén mot chiv s6 thadp phéan; chénh léch (%) =
(Kich ban 2 — Kjch ban 1)/Kjch ban 1 x 100, tinh theo gia tri chwa lam tron.

Vé mirc dd tin cay clia sw khac biét gitra hai
kich ban, can lwu y rang mé hinh da dwoc hiéu
chinh véi sai léch lvu lwong theo cdng nhé hon 3%
so v6i s6 lieu khao sat thuc dia (Muc 2.3), va méi
kich ban dwoc chay lap lai ddc 1ap ndm 1an véi cac
hat gibng ngau nhién khac nhau (101, 203, 307,
401, 509) d& han ché anh huéng ctia dao dong
ngau nhién. Mlrc giam 12,0% thai gian roi ga trung
binh (tr 162,3 xubng 142,8 giay) vwot dang ké
bién d6 sai sé hiéu chinh néu trén, ddng thoi di kém
xu hwéng nhét quan trén ban dd nhiét (Hinh 8,
Hinh 10), trong d6 mat do tai khu vuc dau cau
thang dwoc phan tan ré rét hon & kich ban 2. Trén
co s& d6, nhom tac gia cho rang cai thién quan sat
dwoc phadn anh mét hiéu wng thwc chét cla
phwong an té chirc, chlr khéng don thuan nam
trong bién d6 dao dong ngau nhién ctia mé phéng.
Viéc trich xuat mat do dinh lwong tai diém nat va
thwe hién kiém dinh théng ké hinh thirc (t-test) 1a
hwdng hoan thién tiép theo ma nhém tac gia sé bd
sung trong cac cong bd mé rong.

Két qué md phang cho thay diém néng un téc
xuét hién &n dinh tai khu vuc chuyén tiép tir ke ga
xudng dau ciu thang vi day la vi tri ma tai hanh

khach xubng tau dén theo dot ngan gan véi nhip
tau, sb 16i tiép can theo phwong dirng dang han
ché, va dong che 1&n tau van hién dién trong cung
mot pham vi khéng gian. Do d6, van dé ciia ga Cau
Gidy khéng nam & toan bd hé théng ban vé hay
cbng soat vé, ma nam & sw méat can bang cuc bod
gitra tbc d6 d& tai trén ke ga va nang luc giai téa
clia ving chuyén tiép.

O kich ban cai tién, viéc phan bd lai dong
xudng tau sang ca hai phia ke ga khéng lam thay
ddi 1&n thei gian 1én tau nhung lam giam rd thoi
gian roi ga trung binh va thu hep vuang mat dé cao
trén ban d6 nhiét. Diéu nay cho thay hiéu qua van
hanh dwoc cai thién chi yéu nho gidm giao cat va
giam hdi tu cuc bo tai mét diém nut, tiee la cai thién
cach str dung khéng gian hién cé thay vi dwa vao
m& rong ha tdng. Xét theo khung LOS, thay dbi nay
c6 y nghia truc tiép vi né lam gidm thoi gian hanh
khach phai di chuyén trong diéu kién mat d6 cao
va lam qua trinh giai tda sau méi dot tau dén tré
nén én dinh hon.

Xu huwéng nay phu hop voi cac nghién ctru
trwéc, trong d6 cac khu vuc chuyén tiép theo
phuwong ding va cdu hinh platform - connector
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(khu vuc két nbi gitra ke ga va cau thang/thang
cudn) thwdng 1a noi quyét dinh hiéu qua cla ga
Metro [8, 9, 10, 14]. Trong khi cac nghién ctru tai
Shohada Square va Youfanggiao nhadn manh tac
dong cla té chire thiét bi phuc vu va phan ludng
hanh khach [8, 9], két qua tai Cau Gidy bd sung
bang chirng rang déi véi ga trén cao déng vai trd
ga cubi tam thoi, chi mét diéu chinh td chire dong
tai ke ga cling c6 thé tao ra cai thién dang ké ma
chwa can can thiép I&n vao két ciu. Nhan dinh nay
ciing twong thich véi cach tiép can LOS cha Fruin,
theo d6 chat lwong phuc vu suy gidm trwdc hét &
cac vung mat do cao va kha nang co dong bi han
ché [15].
4. Két luan

Nghién ctru nay da xay dwng va van hanh
mot mé hinh mé phéng dong hanh khach cho ga
Cau Gi4y trén nén tdng AnyLogic, tr d6 lwong héa
nang lwc van hanh cia nha ga trong diéu kién khai
thac thuwc té thong qua bd chi tiéu thoi gian di
chuyén, phan bé mat d6 va mrc d6 phuc vu. Cac
két qua cho thay trong phwong an tb chire hién tai,
nat that hinh thanh cha yéu & khu vuc chuyén tiép
tir ke ga xubng tang trung chuyén - noi dong khach
xubng tau don vé theo tivng dot ngan va bi nghén
b&i sb 16i tiép can dang khai thac. So sanh cac kich
ban cho thdy phwong an phan bd dong hanh khach
xudng tau sang ca hai phia ke ga gitp gidm muac
dd tap trung mat dd, rat ngén thoi gian roi ga va
nang cao nang lwc théng qua téng thé cia hé
thdng. Diém quan trong 1a hiéu qué nay khéng chi
xuét phat tir viec mé& rong pham vi khéng gian st
dung, ma con tir sy phu hgp clia phwong an voi
d&c diém khai thac hién nay ctia ga Cau Gidy trong
vai trd ga cubi tam thoi ciia doan tuyén trén cao.
Trong diéu kién hién tai, viéc khai thac mot bén ke
va td chire linh hoat dong xudng khoéng lam phat
sinh xung dét dbi khang dang ké va&i dong 1én tau,
ma nguwoc lai con gép phan gidm ap luc cuc bo tai
khu vc dau cau thang va nang cao hiéu qua st
dung khéng gian ke ga.

Bén canh nhirng déng gop néu trén, nghién
ctu ciing boc 16 mét sé gidi han can lwu y. Trwdc
hét, md hinh chi dai dién cho mét nha ga cu thé &

Pham & nnk

giai doan khai thac qua do, nén cac két luan gan

chat v&i diéu kién van hanh hién hanh cta ga Cau

Gidy va chwa bao quat dwoc trang thai khai thac

hoan chinh cla tuyén trong twong lai. Th& hai, du

di¥ liéu diu vao da qua khao sat thuc dia, pham vi

quan sat con gidi han va mét sé hanh vi di chuyén

clia hanh khach van phai xap xi bang gia dinh.

Hwéng nghién ctru tiép theo nén mé réng mé hinh

sang giai doan tuyén van hanh hoan chinh - khi ga

Cau Gidy chuyén tr vai trd ga cubi sang ga trung

gian - dé& kiém dinh lai cach t6 chirc dong hanh

khach trong bdi canh mai, ddng thei bdé sung div

liéu khao sat chi tiét hon va xem xét thém hanh vi

lwa chon 16i di, an toan dam déng va kha nang van

hanh linh hoat theo th&i gian thyrc.

Tuyén b vé viéc str dung Al tao sinh

Trong qua trinh chuén bj bai bao nay, cac
tac gia da str dung Claude (Anthropic) nhdm kiém
tra 16i chinh ta va 16i soan thdo van ban cta ban
thdo. Sau khi str dung cbéng cu nay, cac tac gia
da ra soat va chinh slra ndi dung khi can thiét,
ddng thoi chiu hoan toan trach nhiém vé néi dung
cla bai bao dwoc cong bd.
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