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A public transportation system that integrates different transport modes
has become crucial to guarantee convenient and sustainable travel. This
paper aims to build a logical model for integrating types of public
transportation (bicycles, buses, urban railways) based on the
connectivity of stops. The main methods used are Network Analyst to
build multimodal urban mobility and find the fastest route, and Space
Syntax to measure spatial structure. The results of the research: 1)
measured the integration value and connectivity level of public
transportation types at 366 stops in Hanoi; 2) worked on building a
digital map database to support users in finding the fastest route
between two or more locations by combining multiple modes of
transportation in Hanoi (bus — bicycle, urban railways — bus). In the
future, the study will develop a real-time guidance system and further
analyze the integration of stops in relation to the transport network and
land use issues.
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Mot hé thong giao thong cong cdng tich hop céac loai hinh di chuyén
khac nhau dang ngay cang tr¢ nén quan trong tai cac do thi dé dam bao
viéc di chuyén thuan tién va bén viing. Nghién clru nay dat myc tiéu
xay dung md hinh logic cua viéc tich hop mot s6 loai hinh giao thong
cong cong (xe dap, xe buyt, duong sit do thi) dia trén sy két ndi cua
cac tram dung. Phuong phap chinh dwoc st dung 1a phan tich mang
Network Analyst dé xdy dung mé hinh giao thong da phuong thirc, tim
duong di nhanh nhat; va phan tich cdu tric khong gian Space Syntax.
Két qua cia nghién ctru: 1) da do luong dugc gia tri tich hop va muc
két ndi loai hinh giao thong cong cong tai 366 tram dimg trén dia ban
thanh phd Ha Noi; 2) thir nghiém xay dung ban dd s hd tro nguoi sir
dung tim dudng di nhanh nhét giita hai hoac nhiéu dia diém khi két h(jp
nhiéu loai hinh di chuyén trén dia ban thanh phé Ha Noi (xe buyt —

dap cong cong, duong sat d6 thi - xe buyt). Trong twong lai, nghién ctu
s& phat trién hé théng theo chi dan thoi gian thyc va phan tich sau hon
tinh tich hop cua cac tram dirng trong méi quan hé véi mang ludi giao
thong va van dé sir dung dét.
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1. Gioi thigu

Dé gop phén phat trién giao thong do thi bén viing, viéc dau tur hé thong giao thong cong cong
(GTCC) dong b, hién dai, tan dung hiéu qua khong gian do thi, tang cuong mure d6 linh hoat [1]
va tinh tich hgp [2] dugc coi la mét trong so giai phap hitu ich. Mot hé thong GTCC tich hop c6
05 dac trung chinh: (a) tich hgp mang ludi hay con goi 1a tich hop co s& ha tang, (b) tich hop gia
vé thé hién khia canh tich hop kinh té tai chinh, (c) tich hop thong tin, (d) tich hop vat 1y cac nha
£, tram dirng thé hién khia canh tich hop khong gian, va (e) tich hop lich trinh dé dam bao thoi
gian di lai [2]. Stephan Krygsman va cong sy [3] da chi ra kha nang tiép can va roi khoi ciia ting
loai phuong tién trong chuyén di giao thong tich hop da phuong thirc anh hudng dén viée lya
chon phuong tién GTCC ciing nhu tong thoi gian di lai. Kha ning tiép can ddi voi GTCC duoc
céc nghién ctru thé hién ¢ 2 dang: (i) khoang cach, thoi gian vat 1y [4] hodc (ii) dang cAu hinh
topo [5], [6]. O dang thtr nhat, cong ngh¢ hé thong thong tin dia 1y (GIS) 1a phuong phap chu dao
dé phuc vu do luong va 1ap ban dd kha nang tiép can cia nguoi dung téi cac phuong tién GTCC
nhu xe buyt, tau dién ngam theo khong gian, thoi gian [ [41, [71; xdy dung hé¢ thong giao thong
thong minh tim duong di ngin nhat, nhanh nhét [8], [9]; cung cip nén tang thong tin da phuong
tién chia s¢ giao thong d6 thi [10]. O dang thir hai, phuong phép phén tich cau trac khong gian
Space Syntax dugc ung dung dé tinh gia tri tich hop cua cac tuyen duong phd, thé hién mirc do
ma tuyén dudng phd hay khong gian xung quanh né duoc két ndi voi cac khong gian khac trong
khu vue xdc dinh [S], [6]. José Carpio-Pinedo [11] da chi ra thugc tinh tich hop cua mang ludi
giao thong la mot trong s6 yéu tb co sure hap dan v6i nguoi di bo va dugce str dung trong md hinh
du bao nhu ciu sir dung xe buyt ¢ cap d6 cac tram dimg. Tai thanh phé Ha Noi, luong phuong
tién xe c4 nhan tham gia giao thong moi ngay tang manh, dan dén gia tang tinh trang Un tic va 0
nhiém mai truong. Vi vdy, viéc phat trién va lya chon loai hinh giao théng cong cong cang duoc
vu tién. Pic biét 1a tinh két ndi dong bd cac loai hinh van tai hanh khach cong cong tai cac ga da
dugc dé cap trong quy hoach giao thong van tai Thu d6 Ha Noi dén nam 2030, tim nhin dén nim
2050 [12]. Hién nay tai Ha No6i, mot sb loai hinh GTCC di phat trién bao gdm hé thdng xe buyt,
dudng st do thi trén cao va xe dap cong cong. Co thé nhan thay, néu xét riéng ting loai phuong
tién GTCC thi da c6 mét sb tmg dung huéng dan cach thic di chuyén, dé xuét 16 trinh phi hop
cho nguoi dan nhu Tim Buyt (TimBus), Moovit, Google Map v&i phuong tién xe buyt, dudng sat
do thi, tmg dung TNGo dbi véi xe dap cong cong do tap doan Tri Nam phét trién. Tuy nhién, néu
nguoi str dung mudn két hop ca ba loai hinh GTCC trong qua trinh di chuyén thi hién nay chua
¢6 cong cu hd tro tong thé.

Muc tiéu cta nghién ctru nay 1a xay dung mé hinh logic v& viéc tich hop mot sé loai hinh
GTCC 6 khia canh khong gian, dua trén sy két ndi cia cac diém tram dimg. Tir d6, Gmg dung
cong nghé GIS dé thir nghiém hé théng ban dd sb tich hop céc loai hinh GTCC (xe dap, xe buyt,
duong st d6 thi trén cao) trén dia ban thanh phd Ha Nai, giup ngudi str dung tim duong di nhanh
nhét giita hai hogc nhiéu dia dlem (ap dung trong thoi gian thap diém). Viéc phan bd cac diém
dimg chuyén tuyén 1a mét chi s6 quan trong trong viéc trién khai cac loai hinh GTCC [13]. Trong
nghién ctru ndy, hién trang cac diém tram dimg duoc danh gia theo gié tri tich hop ciia mang ludi
giao thong va sb lugng két ndi cac loai hinh di chuyén, 1am co sé dé cac nha quy hoach téi wu
hoa su phan bd cac diém tram dimg trong hé thong giao thong da phuong thirc.

2. Phwong phap nghién ciru
2.1. M6 hinh logic tich hop giao thong cong cong

Dé mo hinh hoa hé théng giao thong da phuong thic, cach tiép can dugc st dung rong rii la
xem xét ting loai hinh di chuyén xe buyt, duong sit trén cao nhu 1a nhimg 16p trong hé thong
[14]. Phuong phép chinh dugc st dung 1a phén tich mang ludi voi sy hd tro ctia cong cu Network

Analyst trong phan mém ArcGIS. Khi tao mot tap dir liéu mang lu6i (Network Dataset) can quan
tam dén cac yéu t6: phan tir mang, quy tic két nbi va thudc tinh mang. Phan tir mang 1a céc thanh
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phan tao nén mdt mang ludi, vi du duong phé, cac tuyen xe buyt, tuyén duong sit do thi, cac
diém tram ding. Quy tic két n01 thé hién cach két ndi cua cac nhom dai dién cho timg loai hinh
di chuyén trong mot hé thong tong thé. Mot phan tir mang c6 thé thudc vé nhidu nhom va nhu
vy no6 c6 chic ning lién két giita cic nhém v6i nhau. Thude tinh mang 1a cac thong sd ciia mang
ludi, trong d6 quan trong nhat 1a thudc tinh chi phi, thé hién trd khang di chuyén trong mang ludi.
Nghién ctru nay str dung thoi gian di chuyén 1a chi phi dé tim tuyén duong di nhanh nhét.

Dé tich hop dugc cac loai hinh di chuyén, nghién ctru xdy dung mé hinh logic ciia hé thdng
nhu Hinh 1. Trong m6 hinh logic nay, 16p duong phd thé hién riéng cho loai hinh di b. Cac loai
hinh di chuyen nhu xe buyt, xe dap cong cong, dudng st d6 thi déu co cac tram dimg gin két véi
16p dudng phd. Mot cach tong quat, khi di tir diém A dén diém B bang phuong tién GTCC tich
hop, thoi gian di chuyén duoc tinh nhu sau:

T =ty + Xy by + Xig e + Xing tai + G 1)

- t;: thoi gian di bo tir diém xuét phat dén tram dimng gan nhat (bang quing dudng chia cho
van toc di bo trung binh - khoang 4 km/h);

-t thoi gian dé tiép can (di vao) loai hinh di chuyén i, v6i n 1a tong sb lugng cac loai hinh
GTCC duoc sir dung (tir 1 dén 3). Dbi voi loai hinh xe buyt, t, 1a mot nira khoang thoi gian giita
2 xe lién tiép ctia tuyén can di; dbi voi dudng sét trén cao, t, 1a mot nira khoang thoi gian gitra 2
lan tau chay; d6i v6i loai hinh xe dap cong cong, thoi gian nay gan nhu bang 0. Trong mot s6
truong hop can chuyén loai hinh di chuyén, thoi gian ndy con bao gom viée di bo dén diém tram
dirng cua loai hinh di chuyén méi.

- tyi: tong thoi gian di trén timg loai hinh di chuyén (theo s6 liéu thuc té thir nghiém, d6i voi loai
hinh xe dap cong cong thi bing quing dudng chia cho vén tdc dap xe trung binh — khoang 12 km/h);

- t4i: thoi gian ra khoi cac loai hinh di chuyén (gia thiét gin bang 0);

- ts: thoi gian di bo tir tram dimg ctia loai hinh di chuyén cudi dén diém can dén (twong tu t,).
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Hinh 1. M6 hinh logic tich hop mét s6 loai hinh giao théng cong cong

Thong tin vé mot s6 dang két nbi thé hién trén Hinh 1 nhu sau:

- S6 1: Két nbi “Duong phé - Tuyen xe buyt”. Trong trudng hop su dung phuong tién xe buyt,
tram xe buyt la dlem két nbi gilra tuyen duong phé va tuyén xe buyt.

- 86 2: Két n6i “Puong phd - Tuyén xe dap” ap dung trong truong hop st dung phuong tién
xe dap cong cong. Cac tram xe dap cong cong 1a diém két ndi cua chuyén di tir lac muon xe dén
khi tra xe. Day la phuong tién cong cdng linh hoat, tinh phi theo thoi gian sur dung xe.

- S6 3: Két ndi “Pudng phd - Tuyén xe buyt - Tuyén xe dap” dugc s dung khi két hgp 2
phuong tién xe buyt va xe dap cong cong dé di chuyén. Theo tinh chat tich hop vé co s6 ha ting,
0 Viét Nam, cdc tram xe dap cong cong thuong duoc b tri & gn cac tram xe buyt. Tuy nhién,
khong phai tram xe buyt nao cling gan tram xe dap cong cong. Do viy, chi nhiing tram xe buyt c6
tich hop véi tram xe dap cong cong chinh la diém két ndi cta hai loai hinh di chuyén nay.
Stephan Krygsman va cong su [3] chi ra rang ddi voi hau hét cac chuyén di da phuong thuc, ty 18
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két ndi (thé hién tong thoi gian di vao/rdi khoi ciia cac loai hinh di chuyén S0 VOi téng thoi gian
di lai cua chuyen di) 6 ngudng 0,2 - 0,5 la chap nhan dugc. Vi vay, néu gia thiét khoang cach
giita hai bén xe buyt la chuyén di, va ciing 12 ngudng khoang cach 16n nhit dé chuyen tuyen (theo
quy dinh trong pham vi 500 m [15]) thi nguoi di bd c6 thé chap nhéan thoi gian dé chuyén tuyén
la 1,5 - 4 phut (trung binh 3 phtt). Vay tram xe buyt va tram xe dap c6 khoang cach trong pham
Vi 200 m dugc coi la tich hop.

- S6 4: Két ndi “Puong phd - Tuyén xe buyt - Tuyén duong sat d6 thi” duoc s dung khi két
hop 2 phuong tién xe buyt va duong sit do thi dé di chuyén. Nhiing nha ga c6 tich hop véi tram
xe buyt 1 diém két néi cua 2 loai hinh di chuyén nay.

- S6 5: Két néi “Pudng phd - Tuyén xe buyt - Tuyén xe dap - Tuyén duong sit do thi” khi st
dung két hop t6i da 3 phuong tién dé di chuyén. Tuong tu, ‘nhig nha ga co tich hop ca tram xe
buyt va tram xe dap la diém két ndi cua 3 loai hinh di chuyén nay. Két ndi dang s6 5 14 hinh thic
tong hop nhat trong mo hinh. Tuy nhién, cac két ndi dang 1, 2, 3 va 4 1a su giai thich cu thé hon
cho timg loai tram dimng trén dudng phd, ciing nhu ap dung cho nhiéu khu vue d6 thi véi trinh do
phat trién GTCC khac nhau. M&i mot tram ding c6 mirc do két ndi cac loai hinh GTCC khong
gidng nhau. Xét vé vén tai cong cong, mang ludi xe buyt nhin chung s& day dic hon va hoat dong
thudng xuyén hon so véi mang ludi duong sat do thi [14], hodc xe dap cong cong.

2.2. Phwong phdp Space Syntax phén tich ciu tricc khong gian mang lwdi giao thong

Dé do luong cau trac khong gian mang ludi giao théng, nghién ciru sir dung phwong phap
Space Syntax xac dinh gia tri tich hop ciia timg doan duong trong hé théng. Phuong phap Space
Syntax duoc phét trién boi Hillier va Hanson vao nhitng nim 1970 phuc vu nghién ctru cau hinh
khong gian do thi va nhitng mdi lién hé voi cac hanh vi, hoat dong xa hoi [16]. Gia tri tich hop
cho biét mirc do tich hop cuia khong gian dya trén thuat ngir do sau “depth”, tinh toan sb luong
khong gian va nhiing thay doi vé hudng dé tiép can duoc tt ca cac khong gian khac trong hé
thng [17]. Hinh 2 minh hoa c4ch chuyén dbi tir mang lu6i giao théng sang mdi quan hé thir bac
theo cac budc cua cac tuyén duong trong phuong phap Space Syntax.

Cau tric thir bac (xem xét voi dudng phd 1)

(@) (b)

Hinh 2. Minh hoa cdich chuyén tir mang luéi giao thong dang dwong (a) sang dang cdu triic
thir bdc cdc nut (b) trong Space Syntax

O day, cac tuyen duong co su thay d01 cach thé hién tir dang line (Hinh 2a) sang dang cac nut
(vong tron danh s0 ¢ Hinh 2b). Nut sd2va3 lién két truc tiép v6i nit s6 1 (chi qua 1 budc).
Trong khi d6, nat sO 4, 5 phai théng qua nat sé 3 méi tiép can dugce voi nat 1 (qua 2 budc).
Tuong ty, nat sd 6 phai qua 3 buc mdi tiép can dugc voi nat s6 1. S6 bude nay thé hién nghia
d6 sau vé cach tiép can gitta 2 nut [5]. DY sdu téng thé (total depth - TD) cua mot nut i toi tat ca
cac nut khac trong hé thong dugc tinh 13 tong cia thir ty timg budc nhan véi sd lugng cac nut
trong budc d6 dua toi [5]:

TD =Y7L,5 X N (2

trong do, s 1a thtr ty budce, m 1a sb bude tdi da, Ns la sd lwong nut c6 thé tiép can bang s budc
tinh tir nat i. Vi du & Hinh 2, ntt 1 ¢6 d6 siu tong thé bang (1 x 2) + (2 x 2)+(3x1)=9.Gidtri
tich hop c6 ¥ nghia ty 1& nghich v6i d6 sau téng thé [15]. Gia tri d6 sdu téng thé cia mot nat ma
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nho cho biét kha ning tiép can dén nut d6 d& dang, tic gia tri tich hop cao va nguoc lai.
Viéc phan tich ciu trac khong gian mang ludi giao thong trong nghién ciru nay duogc ho trg
bdi phan mém DepthmapX do mot s6 nha khoa hoc thudc truong Pai hoc London phat trién [16].

3. Két qua nghién ciru va thao luan
3.1. Khu vere nghién ciru va dir ligu

Mot sb quan ndi thanh cua thanh phé Ha Noi dugc nghién ctru bao gém quan Ciu Giéy, Tay HO,
Ba Pinh, Thanh Xuan, Dong Pa, Hoan Kiém, Hai Ba Trung. Nghién ciru tién hanh thu thap dir liéu
clia 24 tuyén xe va 281 tram dimg (dbi v6i mé hinh xe buyt); 73 tram xe dap; va tuyén dudng sit do
thi s6 2A: Cat Linh — Ha Pong voi 12 nha ga trén cao. Cac thong tin thudce tinh dugc thu thap dua trén
khao sat thuc té va trén cac trang web clia Tong cong ty Van tai Ha Noi (transerco.com.vn). L6p dir
liéu ban d6 nén duoc str dung 1a ban d6 dudong phd OpenStreetMap dugc tich hop vao Bing Maps cua
hang Microsoft. Bang 1 thé hién cac thudc tinh ctia cac 16p dbi tugng trong co s¢ dir liéu. T co so dir
liéu nay, nhém nghién ciru xay dung mot mang ludi Network dataset véi 4 nhom két ndi (dudng phd,
tuyén xe buyt, tuyén xe dap, tuyén duong sat do thi).

Bang 1. Cdc I6p doi twong trong co sé dir liéu mang giao thong cong cong

Tén 16p Thudc tinh Mo ta
DuongPho Ten (Text), ChieuDai (Double), Tén duong, Chiéu dai duong phd,
(dudng phd) VanTocDiBo (Float) Van tbc di b trung binh.
TuyenXeDap Ten (Text), ChieuDai (Double), Tén duong, Chiéu dai dudng phd,
(tuyén xe dap) VanTocXuoi (Float), Vén toc dap xe chiéu xubi,
VanTocNguoc (Float) Van téc dap xe chidu nguogc.
TramXeDap (tram  DiaChi (Text), HuongDan (Text), Dia chi, Huéng dan st dung,
xe dap) TramBuyt (Text), NhaGa (Text), Xe buyt di qua, Nha ga (néu co),
MinhHoa (Raster) Hinh anh minh hoa.
TuyenXeBuyt SoXe (Text), DiemDau (Text), S6 xe, Piém dau tuyén, Piém cudi, tuyén,
(tuyén xe buyt) DiemCuoi Text), ThoiGianXuoi (Float), Thoi gian xe chay chiéu xudi,
ThoiGianNguoc  (Float), LenXuong Thoi gian xe chay chiéu nguoc,
(Integer), ChieuDai (Double) Lén/ xudng, Chiéu dai tuyén xe buyt.
TramBuyt CacXeBuyt (Text), DiaChi (Text), Cac xe buyt di qua, Dia chi, Tram xe dap
(tram xe buyt) TramXeDap (Text), NhaGa (Text), (néu c6), Nha ga (néu o),
MinhHoa (Raster) Hinh anh minh hoa.
TuyenDuongSatD ~ Ten (Text), DiemDau (Text), DiemCuoi Tén tuyén, Piém dau tuyén, Piém cudi
oThi (tuyén dudng  (Text), ThoiGianXuoi (Float), tuyén, Thoi gian tau chay chidu xudi, Thoi
sit do thi) ThoiGianNguoc ~ (Float), ~ LenXuong gian tau chay chiéu nguoc,
(Integer), ChieuDai (Double) Lén/ Xubng, Chiéu dai tuyén duong sit.

3.2. Gid tri tich hop Cua cdc tram dirng trén dia ban nghién ciru

Bang 2 théng ké v& hién trang két ndi cac loai hinh GTCC cua 366 tram dung trén dia ban
nghién ciru. Két qua cho thdy cac tram diung két ndi 3 loai hinh GTCC chiém ty 1& nho nhit
(0,62%). Cac tram ding két ndi 2 loai hinh GTCC ciing chiém ty 1& nhé dudi 10%, con lai chu yéu
1a cac tram dimg c6 01 loai hinh don thirc xe buyt hodc xe dap. Cac tram dimg nay dugc thé hién
trén Hinh 3 vo1 cac gia tri tich hop ciia mang ludi giao thong. Co thé thay phén 16n cac tram ding
déu duoc b tri & cac tuyén dudng c6 gia tri tich hop tir trung binh dén cao, rat cao. Mot cach thong
thuong, nhiing tram dimg c6 s lugng két ndi ciia nhicu loai hinh di chuyén nén dugc b tri &
nhiing tuyén duong co gia tri tich hop cao. Tuy nhién, mot sO tuyén dudng c6 gia tri tich hop cao,
rat cao hién chi c6 cac tram dimg ¢ mirc két ndi 1 loai phwong tién GTCC. Vi du nhu khu vuc
dudng Pham Vin Dong, Xuan Thiy, Cau Glay, Pham Hung, La Thanh (ving elip). Diéu nay c6 thé
gidi thich 1a khu vuc dudng Pham Vian Bong, Pham Hung thudc tuyén duong vanh dai 3 nén dugc
uu tién cho nhitng phuong tién dudng dai, toc do cao. Khu vuc dudng Xuan Thuy, Cau Gidy mic
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du d3 xay dung cac nha ga cla tuyén dudng sit d6 thi s6 3 (Nhén — ga Ha Noi) nhung hién nay
chua dua vao stir dung. Ngoai ra, viéc bd tri cac tram dung cua cac loai hinh GTCC con phai xem
xét dén yéu to str dung dat xung quanh. Khu virc dudng La Thanh ¢é quy dat danh cho via hé han
ché nén viéc bd tri cac tram dimg ctia nhiéu loai hinh di chuyén s& kho khan.

Bang 2. S6 lwong két néi logi hinh GTCC cua trgm dirng

SO lwgng tram Ty 18 (%)  Dai gia tri tich hop

Mrc két ndi so lwgng loai hinh GTCC dimg (gi tri trung binh)

. ., Xebuyt 241 74,38
Murc mét Xe dap 43 1327 1974,4 -5461,3 (3559,6)
, . Xebuyt - xe dap 28 8,64
Murc hai Xe bujt— duong sét do thi , 10 300 1998,6 - 4626,1 (3566,9)
Murcba  Xe buyt — xe dap — duong sat d6 thi 2 0,62 3565,9 - 4084,7 (3773,4)
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Hinh 3. Két qua tinh todn gid tri tich hop ciia mang luéi giao thong trén dia ban nghién ciru
3.3. Thir nghigm hé théng tich hop giao thong cong cong tim dwong di nhanh nhit

Phan mém ArcGIS phién ban Desktop dugc sir dung dé thir nghiém hé thong.

Tuyén thir nghiém 1 v6i 3 diém dimg Truong Pai hoc Khoa hoc Ty nhién (PHKHTN) — Hoang
thanh Thing Long — H6 Téy c6 st dung 2 loai hinh GTCC 1a xe buyt va xe dap cong cong (Hinh
4). Két qua Hinh 4 d& xuit cach thic di chuyén 1a di xe buyt s6 E09 tir Truong PHKHTN va xubng
xe ¢ tram dung dudng Phan Dinh Phung. Sau do, nguoi st dung thué xe dap tai tram xe dap trén
dudng Phan Pinh Phung, dap xe qua dudong Hang Ban, Quan Thanh, Tran Vi, Thanh Nién dén
tram xe dap gan Ho6 Tay. Téng quing dudng khoang 8 km, thoi gian di chuyén 1a 41 pht.

Tuyén thtr nghiém 2: Cho Thuong Pinh — Bénh vién Quan Y 103 c6 st dung 2 loai hinh
GTCC dudng sit d6 thi va xe buyt. Hé thdng hudng din nguoi st dung di theo tuyén duong st
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d6 thi tir ga Thuong Pinh dén ga Vian Quan (khoang 10 phit), sau d6 di xe buyt sb 39 xudng tram
dimg tai bénh vién Quan Y 103 (khoang 15 phat) (Hinh 5). Tong thoi gian 1a 25 phut. Trong
truong hop nay c6 mot so cach di khac nhau nhung tuyén duong do hé thdng cung cip 1a lya
chon nhanh nhét (Bang 3). Dé kiém chtng do chinh x4c, nhom nghién ctru da tién hanh di thyc té
va dugc két qua nhu Bang 4. Nhu vay, sai s6 trung phuong vé thdi gian do hé thdng cung cip
khoang 3,6 phut.

Tramxe dap . ]
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- *
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Hinh 4. Tuyén thir nghiém tir Truwong PHKHTN — Hodng thanh Thang Long — Ho Tay
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& Directions (Route 2) o X
-1 £ - 5413.6m 25min Map
1 Start at Graphic Pick 1 Map
2:  Gonortheast on Nguy&n Trdi 09m <1min Map
kS Turn left at Ga Thuong Dinh on Tuyén Metro 2A: Cét Linh - Ha 23m 3min Map
0dng
4 Turn left to stay on Tuyén Metro 2A: Cét Linh - Ha Béng 3493.0m 7 min Map
5:  Tum left to stay on Tuyén Metro 2A: Cat Linh - H3 Ddng 06m Map
6 Tum left at Ga Van Quan on Tran Phu 18m  <1min Map
2 Tumleft at Ga Van Quin on Xe 39 and immediately tum left on  1902.8 m 1Smin Map
| 8:  Make sharp left on Xe 39 and immediately make sharp right on 122m <1min Map
|t Phing Hung
9:  Finish at Graphic Pick 2, on the right Map ¥
Options Pt Preview. Saveds [ Cose

Hinh 5. Tuyén thir nghiém két hop tuyén dwong sdt dé thi — xe buyt tir ga Thuwong Dinh dén Bénh vién 103

Bang 3. Mot s6 cach di tir ga Thirong Dinh dén

Bénh vién 103 Bang 4. Ket qua danh gia do chinh xac

- - Tuyén thir PHKHTN — Hoang  Ga Thuong
Tuyen xe Thoi gian  Chieu dai nghiém thanh Thiang Long —  Dinh — Bénh

Xebuyts§ 02,39  3sphit  5412m — Ho Tay vién 103
Tuyén duong sitdo 28-30phit 5413 m o1 g1al 41 phut 25 pht
DN X theo chi dan
thi 2A; xe buyt s6 .2 A , ,
Kiém tra lan 1 38 phut 27 phut
22B, 103A, 105 2 A , .
£ \ z , Kiém tra lan 2 45 phut 25 phut
Tuyén duong sat 25 phut 5413 m Kiém tra 1in 3 43 bh 30 phit
d6 thi 2A; xe buyt S paut pau
sb 39 ai so trung 3,6 phut 2,5 phut
phuong
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4. Két luan

Mot hé théng GTCC tich hop cac loai hinh di chuyén khac nhau dang ngiy cang trd nén quan
trong tai cac do thi dé dam bao viéc di chuyén duoc thuan tién va bén vimg. Nghién ciru nay da
dé xuat mo hinh logic khi tich hop mot s6 loai hinh di chuyén nhu xe buyt, xe dap cong cong,
duong : sat d6 thi tir goc d6 cac tram ding c6 tinh két ndi. Mot mat, cac tram dung duoc do luong
theo cdu tric topo khi tinh toan gia tri tich hop theo cac tuyén dudng phd bang phwong phap
Space Syntax, va phén ra 3 muc két ndi: muc 1 (xe buyt hodc xe dap), muc 2 (xe buyt - xe dap;
duong sit do thi - xe buyt), mirc 3 (duong sit do thi - xe buyt - xe dap). Mt khac, cac tram dimg
dugc mé hinh héa bang mang da 16p va dugc thiét 1ap quy tac két ndi gitra cac 16p. Tir do, nghién
clru da thu nghiém thanh 1ap ban dd sb vé hé thong GTCC hd tro tim duong di nhanh nhét gila
hai hodc nhiéu dia diém khi si dung két hop nhiéu loai hinh di chuyen trén dia ban thanh pho Ha
Noi. Tuy nhién, hé thong chi d& xuit dugc phuwong an t6i wu theo tiéu chi thoi gian 6 tinh trang
thép diém. Trong tuong lai, nhém nghién ciru s& phat trién hé thong tim duong di nhanh nhat khi
thé hién thong tin & thoi gian thyc, cling nhu tinh chinh giao dién thén thién hon v6i nguoi dung.
Sy tuong quan gitra murc két ndi cac loai hinh di chuyen va gia tri tich hop cua mang lu6i duong
phé cin nghién ctru siu hon & cac nghién ciru tiép theo va co xem xét dén van dé vé chirc ning
cac tuyén duong, van dé su dung dat gé phuc vu viéc quy hoach vi tri cac loai tram dung.
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