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PNG DUNG GIAI PHAP CONG NGHE VAN TAI SKYWAY
PE VAN CHUYEN HANH KHACH TRONG CAC DU AN DU LICH
CONG DONG

APPLICATION OF SKYWAY TRANSPORT TECHNOLOGY SOLUTIONS TO
TRANSPORT PASSENGERS IN COMMUNITY TOURISM PROJECTS

Nguyén Vin Tinh!, Tran Vin Viét”*, Poan Pinh Di¢p?, Tran Trung Hiéu?
'Truong Dai hoc Xay dung Ha Noi
Trudng Pai hoc Kién trac Ha Noi

TOM TAT

Céng nghé SkyWay dang dwoc phat trién va tig budc g dung vao thiee té trén thé gidi.
Song, tai Viét Nam, chuwa thdy mét don vi chuyén mén ndao danh gid né dé c6 nhitng du bdo phdt
trién va dé xudt dinh hudng vmg dung. Bai viét ndy gidi thiéu cong nghé SkyWay, phan tich va danh
gid mét s6 chi tiéu so véi cdc cong nghé vin chuyén khdc. Tiép theo, chiing t6i ting dung gidai phdp
cong nghé nay vao thiét ké van chuyén hanh khéach ¢ cdc dw én du lich va dé thi. Két qua cho thdy
mikc dg phit hop ciia cong nghé trong cdc pham vi vin chuyén nhat dinh, dé bé tri va thiét ké phoi
hop hop 1y véi canh quan xung quanh. Mot s6 van dé heu y d@é cé thé trién khai vao thuc té tai Viét
Nam ciing dwoc nhom tac gia néu ra.

T khéa: Cong nghé SkyWay; Cong nghé vin chuyén bang ddy Yunitski; Ray mém; Ray
cung, Phuwong tién van tai.

ABSTRACT

SkyWay technology is being developed and gradually applied in practice in the world.
However, there has not been a specialized unit that evaluates it to have development forecasts and
application-oriented proposals in Vietnam. This article introduces SkyWay technology, analyzes,
and assesses several criteria by comparing it with other transport technologies. Next, we apply
this technology solution to the design of passenger transport in tourism and urban projects. The
results show the technology's suitability in specific transport ranges, ease of layout, and innovation
in harmony with the surrounding landscape. Some issues to note to be able to be implemented in
practice in Vietnam are also presented by the authors.

Keywords: SkyWay technology; Yunitski string technologies; Rigid rail; Flexible rail;
Transport vehicle.
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1. PAT VAN DE

Nha khoa hoc Anatoli Eduardovich
YUNITSKI 14 tac gia va 1a nha thiét ké tong thé
ctia cong nghé van chuyén bang day Yunitski
(Yunitski String Technologies) hay tén goi khac
1a cong nghé SkyWay. Ong ddng thoi ciing 1a
tac gia ctia hon 150 phat minh, sang ché, hon
20 sach chuyén khao va hon 200 cong trinh
khoa hoc trong linh vuc xay dung, giao thong,
co khi, dién tir va cong nghiép hoa chat [1].
SkyWay dic trung bdi phuong thirc van chuyén
nguoi (hang hoa) bang cabin/ toa xe doc theo
ray & trén cao vira dong vai tro dan hudng va
do toan bg tai trong. N6 duogc coi 1a h¢ théng
van chuyén bang duong sit nhe trén cao [2].
Téc do van chuyén co thé dat 500 km/h, gia
thanh ré hon tau dién ngam thong thuong va
¢6 kha nang van chuyén dén 50.000 nguoi/gio
[3]. Bang cach tich hop nhiéu cac giai phap
cong nghé tién tién nhu ung dung két qua cua
cac bang sang ché vé thiét ké xe va mo dun
van chuyén [4-6], vé hé théng van chuyén voi
dan huéng co két cdu dang dan [7-8] va ray c6
cAu triic nhu dang ray cAu treo, cau vuot [9] va
cu triic ray dang day [10]. Cong nghé SkyWay
dang phat trién kha nhanh va da duoc dau tu xay
dung & mot s6 nuge nhu Nga, Belarus, UAE,...
Hién nay, cong ngh¢ nay dang dugc dua vao
nude ta, viy nd c6 nhitng wu viét gi, c6 thé phat
trién va tmg dung duoc & Viét Nam hay khong
2 Bai viét nay s& gidi thiéu cong nghé SkyWay,
phén tich danh gia & khia canh chuyén mon va
ung dung & cac du an phu hop. Ngoai ra, mot
s6 kién nghi lién quan dé co thé trién khai cong
nghé nay rong rii ciing duoc nhom tac gia dé
cap dén.

2. CONG NGHE SKYWAY

Vé ban chét, cong nghé SkyWay la
phuong thirc van chuyén nguoi hodc hang héa

thong qua cac cabin/ toa xe dugc treo hodc dat
trén cac ray dan hudng ¢ trén cao. Vé hinh thirc
thi twong tu nhu van tai béng tau di€n nhung nhe
hon nhiéu, nhanh hon, khéng giy anh hudng
cling nhur khong bi chi phéi béi tinh trang giao
thong truyén théng do n6 di chuyén & trén cao.
Ngodi ra, viéc img dung céc két qua nghién ctru
tir cac bang sang ché cho xe van chuyén va hé
thong ray treo/ d& giup nd c6 nhitng vu diém
ndi bat, giam muc dau tu ban dau, dé dang ap
dung dong thoi nhiéu giai phap cong nghé tién
tién nhu sir dung ning luong téi tao, diéu khién
khong nguoi 1ai thong minh va dic biét rat dé
trong viéc phdi két hop véi moi kiéu kién trac
canh quan cta noi lap dit.

2.1. Pac diém cau tao

Hé thdng van chuyén theo cong nghé
SkyWay c6 thé duoc chia ra gdm: Hé thong di
chuyén, hé théng diéu khién, Cabin va ray dan
hudng cung két cdu khung treo/ dd.

Bo bién tan

Banh xe treo

Thiét bj an

Bién ddi dién

Hé lam mat Binh xe ty

Pin/ Ac quy dién HE thong treo

Hinh 1. Cau tao Cabin va hé thong di chuyén.

- Hé théng di chuyén va Cabin ciia loai
hinh xe van chuyén treo trén ray dién hinh nhu
trong Hinh 1. Bon banh xe nhan co nang tir bén
dong co dién giup xe mang Cabin chuyén dong
doc theo ray dan huéng. Cac banh xe ty dam

bao hé thong khong bi chuyén dong léch ra &
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khoi duong ray va khong gay ra lyc cdn ma sat
thanh bén. Thiét bi an toan gdm hé thong phanh
trén mdi dong co va cac han ché hanh trinh. Xe
s& dimg dang vi tri mong mudn, tranh cac su
¢ va cham véi cac xe khac hodc véi diém cudi
duong ray.

- Hé théng diéu khién: Pin/ ¢ quy cung
cip ning luong dén cac dong co dién xoay
chiéu théng qua bd bién doi dién ap va tan sb
dé dé dang diéu khién toc do van chuyén. Hé
thdng diéu khién théng minh tmg dung Al ciing
s€ duoc ap dung, tao hé théng lam viéc déng
b0, tron tru, dé kiém soat va khong can nguoi
diéu khién.

- Cabin: Vi thiét ké sang trong, tmg
dung tir cac sang ché ctia nha khoa hoc Yunitski,
Cabin c6 hinh dang dé giam thiéu tac dong do
cac yéu tb khi dong hoc gy ra, tan dung ti da
khong gian sir dung va phu hop véi mdi muc
dich van chuyén khac nhau. Cabin treo trén
khung xe théng qua hé théng treo. Ngoai ra,
thiét ké con tao cho hanh khach nhiing khung
nhin tir trén cao dé trai nghiém khung canh
trong sudt hanh trinh di chuyén, cling nhu viéc
tich hop pin mit troi trén bé mat nham thu va
st dung nang luong tai tao.

- Ray dan hudng va két cdu khung treo/
do: Bo phan nay dugc danh gia cao vé mat thiét
ké sang tao, nd co két cau khac so voi truyén
thong. Tuy vao muc dich ciia hé théng ma st
dung céc ray treo/ do khac nhau nhu liét ké
trong Hinh 2, gdm: ray cung (a), ray ban cling
(b), ray mém (c), ray ong (d) [11]. Chung dugc
két hop giit hop/ dng thép cudng do cao véi cac
day cap thép du tmg lyc & bén trong. Didu nay
gitp tang kha nang chiu tai cua ray, giam do
vong, dé dang két hop véi két ciu khung treo/
dd va tang khoang cach gitra hai gdi d& lién tiép
nhau trén tuyén van chuyén.

- - T T i ¥
P L [
) o

a) b) ¢) d)

Hinh 2. Két cau ray dan hidng cabin.
2.2. Nguyén ly lam vi¢c

Céc banh xe truyén lyc tryc tiép lén
bé mit cac ray, banh xe chuyén dong quay, xe
chuyén dong tinh tién doc theo ray. Nhu vay,
kha ning truyén luc giita banh xe va ray phu
thudc vao hé s6 bam giira chiang. Dan dén, ray
di chuyén cho cac h¢ théng nay phai dam bao
cac yéu cau nhat dinh vé goc dbc va do phang
bé mat. Viée diéu khién tdc do xe thong qua
bién doi tan sb dong dién va hé théng phanh
dimng. Cac Cabin c6 thé chuyén dong lién tuc
cung véi nhau, tao thanh chudi van chuyén
v6i luong 16n hanh khach ma khong lo viéc va
cham boi chung duoc diéu khién thong minh va
cac loai cam bién an toan.

3. PANH GIA MOQT SO TIEU CHI SO VOI
CAC PHUONG AN VAN CHUYEN KHAC
NHAU

Trén co so dic diém cau tao va nguyén
1y lam viéc nhu da néu & Muc 2, cac uu, nhugc
diém chinh cuia hé thong van chuyén theo cong
nghé nay hoan toan c6 thé liét ké va phan tich.
Trong muc nay, nhom tac gia tap trung danh gia
cong nghé Skyway theo hai khia canh, mot 1a
cong suit dan dong Cabin va hai 1a nhom cac
tiéu chi danh gia tong hop.

3.1. Cong suit din dong

Luc can di chuyén ctua Cabin v6i ché
do chuyén dong 6n dinh duoc xéac dinh nhu sau
[12]:

We=(0,+6) M kg acp (0, +6)-sinas (N) (1)

g7 e g
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Trong do: Q - Trong lugng ngucn (N);
G- Trong lugng Cabln (N); /- HE sO ma sat
trong 0 banh xe; d - Puong kinh ngong truc,
(m); D, - Duong kinh banh xe, (m); u - He¢ sO
can lan ctia banh xe véi ray, (m); k - Hé s6 ké
dén luc can do ma sat thanh banh xe voi ray;
q,- - Ap lyc gio, (N/mz) A Dién tich chin g10
(mz) c, - Heé s6 can khi dong hoc; B - HE s0
dong luc hoc ké dén dic tinh Xung dong cua tai
trong gid; o - Goc doc cua ray dan hudng, (do).

Cong sudt tiéu hao trong qua trinh
chuyén dong 6n dinh v6i van tée v, (m/s) la:

W, v
P, =" e gy 2

O cong nghé SkyWay, bang viéc ung
dung vat liéu mai, trong lugng cua Cabin G,
glam dang ké va hinh dang ctia n6 da du’oc thlet
ké @é glam thiéu lyc can khong khi, hé s6 C, rat
nho (chi bang 0,06 thay vi 0,2 nhu hé sb can
ctua nhirng phuong tién thong thuong khac). Hé
thdng di chuyén treo hoic ty trén ray thong qua

cac banh xe va con 1an hinh try, khong c6 go.
Diéu nay din dén gia tri hé s6 k cling & mirc nho
nhat (bang 1,1 thay vi bang 1,5 dén 2 nhu xac
dinh trén cac hé théng di chuyén théng thuong
khac). Cac bang sang ché vé ray dan hudng cho
thdy do vong cua ray c6 thé duoc khic phuc va
goc a ¢b gia tri rat nho.

Nhu vay, vé mat cong sudt tiéu hao cho
dan dong, cong nghé SkyWay di thé hién uu
thé va hon nira, khi tich hop cong nghé Hybrid
trén Cabin, nang lugng lai tiép tuc duogc tan
dung triét dé trong qua trinh phanh him va quéa
trinh Cabin chuyén dong xubng dc.

3.2. Panh gia céc tiéu chi tong hop

DPé c6 nhitng nhan dinh khich quan
va toan dién vé cong nghé ciing nhu thiét bi
SkyWay, viéc so sanh cac dic diém chinh caa
né véi cua cac phuong an van chuyén ngudi
dang duoc ung dung trén thé gisi va ¢ Viét
Nam dugc thuc hién nhu néu ¢ trong Bang 1.

Bang 1. So sanh cac ddc diem chinh gitta cac phuwong an van chuyén:

TT Tiéu chi ];ll‘ll(i')}lllegn Cap treo TatI;l(;lg :::gm SkyWay Taxi bay
1 | Vén dau tu ban dau Lén Nho Lén Nho Nho

Ung dung trén A . Budc dau Budc dau Budc dau

2 %hé'. gi%’yi Thong dung | Thong dung ung dung ung dung ung dung
3 Téc d6 van chuyén TB Nho Lén Pa dang Lén

4 Cy ly van chuyén Pa dang Nho TB, 16n Nho, TB Nho, TB

5 Mtic d6 van hanh Don gian Don gian Phuec tap Pon gian Phtc tap
\ . Cép treo, . . N

6 Yéu ciu ha téng Duglrggn glao tra rﬁ (}%m i ]311({)(:11;% igél;i;) Khurclft.ii)r treo/ Tr:?ucr:l g?u —
cuoi

7 bo Rhﬁc tap Acﬁa Don gian Pon gian Phtic tap Phtrc tap Phtrc tap
cong nghé : : :
8 Luogng van chuyén Lén Nho Lon Lon Nho
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9 Van chuyén bang ba dsgg’ di Cabin Cabin, toa xe | Cabin, toa xe Cabin
10 | Hiéu qua nang luong Thap TB TB Cao Cao
11 | O nhiém moi truong Co Khoéng Khoéng Khoéng Khoéng
. . .| Khudulich, | Khudulich,
., Khu du lich, | Van chuyén N 2 ctu ho, van
12 Pham vi img dung Pa dang . n van chuyén 2
vung cao lién tinh A chuyén lién
lién tinh .
tinh
13 | Phap ly tai Viét Nam bu bu Chua c6 Chua du Chua c6
Diéu kién co s6 vat
chat, trinh do ché Pang khai Pang khai .,
14 tao, van hanh dé phat thac thac Chua Bap ung Chua
trién tai Viét Nam
15 | Khanangungdung | b5 s Phé cé Chua S&n san Chua
tai Viét Nam AP 4P &

Vi céc tiéu chi néu trén, hién tai cong
nghé Skyway kha thi 4p dung van chuyén trong
cac cu ly khong qué dai nhu cac khu du lich
cong dong, khu d6 thi dong dan cu va bd sung
cho cac khu du lich dd hoan thién vé co s& ha
tang, hé sinh thai nhu 1a mot giai phap phat
trién du lich. Song, d¢ trién khai va phét trién
hé thong thiét bi phu hop tai Viét Nam, nhiing
lru ¥ sau day can duoc lam 1 va hoan thién.

- Phén tich va tinh toan két ciu khung
treo/ do theo cac quy pham hién hanh;

- Két céu va céc diéu kién lam viéc cua
co cau kéo cang cap, cap thép du tmg luc;

- Phan tich va dénh gid d¢ rung dong
cua Cabin khi chuyén dong o tde do cao:

- Cén phan tich rui ro va tudi tho cta hé
thong thiét bi;

- Pé xuit va trinh duyét cic van ban
mang tinh phap 1y dé trién khai vao thuc té.

4. UNG DUNG CONG NGHE TRONG
THIET KE VAN CHUYEN HANH KHACH

4.1. Van chuyén trong khu du lich

Trong cac khu du lich va dac biét du
lich cong dong, trién khai hé théng van chuyén
theo cong ngh¢ SkyWay dam bao khong anh
huong dén ciu trac ciing nhu hé sinh thai sin
c6 cua n6. Hon nita, hé thong than thién voi
moi truong, tdn dung nang lugng tai tao va
sang trong. Lugng ngudi van chuyén 16n, qua
trinh van chuyén ciing dong thoi 1a thoi gian
tham quan, ngim canh va thu gidn cua hanh
khach. Trén Hinh 3 13 phéi canh hé thong thiét
bi SkyWay phuc vu du lich v6i khong gian canh
quan ty nhién (a) va khong gian thanh phd c6
kinh (b) [11]. Su phdi hop hoa quyén giita hé
thong thiét bi véi phong canh, kién trac nhu su
két hop gitra hién dai v6i c6 kinh/ nguyén thuy.

Hinh 3. Phoi canh hé thong van chuyén SkyWay
trong cdc khu du lich va do thi co.
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4.2. Van chuyén trong khu dé thi

Tinh trang giao thong qua tai va 6 nhiém
moi truong tir khi thai ciia cac phuong tién van
chuyén ludn 1a van dé cip bach can giai quyét
& hau hét cac do thi 16n trén thé gidi. Mot giai
phap khic phuc 14 tng dung cong SkyWay vao
phuc vu van chuyén ngudi. Hai phuong an thiét
ké o thé trién khai hé théng nay nhu sau:

- H¢ théng van chuyén riéng biét:
Phuong 4n thiét ké va lip dat twong ty nhu
phuong an d6i v6i khu du lich hodc dé thi ¢6
(xem Hinh 3).

- Két hop voi cau/ dudng trén cao cd
san: Tan dung khong gian phia duéi hodc hai
bén cua cau/ dudng trén cao dé lip dit hé do
ray treo dan huéng. Trén Hinh 4 1a phuong
an b tri ray dan hudng va cabin chuyén dong
doc theo hai bén phia dudi cia cong trinh. Giai
phap nay lam giam luong phuong tién tham
gia giao thong, tang hi¢u qua su dung cac cong
trinh cong cong, lugng van chuyén ngudi 16n
va dong thoi ciing phuc vu muc dich tham quan
du lich thanh phd.

5. KET LUAN

Giai phap cong ngh¢ van tai SkyWay
phu hop trong trng dung van tai hanh khach ¢
cac dy an du lich cong ddng, khu d6 thi dong
dan cu va két ndi gitta cac khu vuc chua c6
hé théng duong giao thong véi luu lwong van
chuyén 16n, gia thanh thip, tiét kiém ning
luong, ty dong héa trong diéu khién va thiét ké
sang trong, hién dai.

Pé c6 thé trién khai thuong mai hé
théng thiét bi theo cong nghé nay tai Viét Nam,
ngoai cac thong tin k¥ thuat do nha san xut
cung cap, cac van dé luu y nhu d3 néu trong bai

viét can dugc xem xét va lam ro.

Hinh 4. B6 tri hé thong SkyWay véi cau/ dwong
trén cao.
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