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Nhdt Ban la nuée dau tién dwa tau cao téc vao sir dung trén
thé gidi, kéo theo sw phdt trién ciia cong nghé tau cao toc. Cdc
cong nghé tién tién duwoc trang bi trén tau cao toc Shinkansen
(sau ddy viét tat tau Shinkansen) thé hién ré nét nén khoa hoc
ky thudt phdt trién cao ciia Nhdt Ban. Py la nhitng cong nghé
dé gitip dodn tau van hanh an todn, tiét kiém nang heong, giam
khi thai, gitip hanh khach thodi mdi, phat trién két cau bén viing
va hai hoa véi méi truong xung quanh. Bai viét cung cdp cdi
nhin vé tong quan cac thé hé tau Shinkansen, cic cong nghé
xdy dung nén tén tuéi tau Shinkansen va tiém ndang g dung
tai Viet Nam.

Tir khéa: Nhdt Ban, dwong sdt cao toc, tau Shinkansen, cong
nghé, tién tién.

1. GIOI THIEU

Trudce nhu cau bung nd vé giao thong khi nén kinh té phuc hoi
va phat trién manh mé& sau chién tranh, vao nam 1958 chinh phu
Nhat Ban quyét dinh xdy dung mot tuyén duong sat moi kho tiéu
chudn ndi giita hai thanh phd Tokyo va Osaka [1]. Sau hang loat
nghién ciru va thir nghiém, vao nim 1964 tuyén duong sit cao toc
déu tién trén thé gidi va tau Shinkansen ra doi, d@ mé ra mot cudc
dua méi vé phét trién tau cao tdc trén thé gidi. Theo sau Nhat Ban,
cac qudc gia khac 1an lugt phat trién tau cao tdc vao cac nam 1981
(Phap), 1988 (Y), 1991 (Ptic), 1992 (Tay Ban Nha), 2003 (Trung
Qudc), 2004 (Han Québc)....[2].

Tau Shinkansen anh hudong sau sic dén cac khai niém vé tau
cao toc trén thé gidi. Tbc d6 van hanh dau tién cua tau Shinkansen
duge UIC (Lién minh dudng sit qudc &) 1ay 1am tiéu chudn dinh
nghia tau cao toc: toc do > 200km/h [3], [4]. Pdng thdi, mot trong
cac quy dinh dau tién vé tai trong truc tau Shinkansen (hién nay da
khoéng con ap dung) da dugc céac qudc gia phat trién tau cao tdc vé
sau ldy lam tiéu chi thiét ké: tai trong truc < 17 tan [5]. Sau khi thé
hé déau tién ra doi, cac thé hé tau Shinkansen tiép theo lién tuc co
budc cai tién, phat trién dé giam tai trong tau, ning cao do an toan,
tang hi¢u Sudt sir dung nang lugng va dac biét tang tde do chay tau
(Bang 1) [1], [6], [7].

Khi so sanh véi cac doan tau c6 tde do 16n hon 300kmh trén thé
gi61, tau Shinkansen c6 cac vu diém vuot trdi ve tai trong truc, nang
luc chuyén cho va hiéu suat tiéu thu nang luong.

Tau Shinkansen c0 tai trong truc nhe nhét (13 tén) s€ lam giam
tai trong xuong két cau bén dudi nhu duong ray, nén duong, cau
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Bang 1. M{t s6 thong sé chinh cia céc thé hé tau Shinkansen

« . |Nambit|Chu hinh| Chiéu R Tai | COng | Tocdo
The hé ]\ . <. 2 ~_| Chieu £ L x suat van
) * |dau hoat| doan |[daidoan| So ghé | trong . N

Shinkansen dong tu* | tau (m) rong (m) truc (T) dong co'| hanh

i i (kW) | (km/h)
0 1964 16M 400.3 3.38 1391 16 185 210
200 1982 12M 300.3 3.38 885 16.4 230 210
100 1985 | 12M4T | 402.1 3.38 1321 15 230 220
300 1992 | 10M6T | 402.1 3.38 1323 12 300 270
400 1992 6MIT 148 2.95 399 13 210 240
E1 1994 | 6Me6T 302 3.38 1235 17 410 240
500 1997 16M 404 3.38 1324 11.7 285 300
E2 1997 6M2T | 2014 3.38 630 13 300 275
E3 1997 | 4M2T | 128.2 2.95 338 12.3 300 275
E4 1997 | 4MAT | 201.4 3.38 817 16 420 240
E3-1000 1999 SM2T | 148.7 2.95 402 12.2 300 275
700 1999 | 12MA4T | 404.7 3.38 1323 114 275 285
700-7000 | 2000 | 6M2T | 204.7 3.38 571 11.4 275 285
E2-1000 2002 8M2T | 2514 3.38 814 13 300 275
800 2004 6M 154.7 3.38 378 114 275 260
N700 2007 | 14M2T | 404.7 3.36 1323 114 305 300
E3-2000 2008 SM2T | 148.7 2.95 394 12.5 300 275
500-7000 | 2008 &M 204 3.38 557 11 275 285
800-1000 | 2009 6M 154.7 3.38 378 114 275 260
ES 2011 8M2T 253 3.35 723 13 300 320
N700-7000( 2011 &M 204.7 3.36 546 11.4 305 300
E6 2013 SM2T | 148.7 2.95 332 10.9 300 320
N700A 2013 | 14M2T | 404.7 3.36 1323 11.4 305 300
E3-700 2014 | o6M2T | 128.2 2.95 143 12.3 200 275
E7/W7 2014 | 10M2T | 302 3.38 912 11.3 300 260
H5 2016 SM2T 253 3.35 723 13 300 320
N700S 2020 | 14M2T | 404.7 3.36 1323 114 305 300
ES8 2024 | SM2T 148 2.95 355 11 300 300

(*) M: toa dong co; T: toa kéo theo.

hay ham. Diéu nay s& lam giam khéi luong xay dung cua
nén dudng, mong cau, mong ham va giam chi phi xay
dung, giam chi phi bao dudng. Nang luc chuyén cho tau
Shinkansen cao nhat khi ché dén 723 khach cho doan
tau 10 toa va hiéu qua nhat khi chi can cong suat khoang
13kW dé chuyén cho 01 hanh khach (Bang 2) [8].

O phan tiép theo, bai viét s& lam rd hon cac uu diém,
cong nghé tién tién duoc trang bi trén tau Shinkansen.
Day ciing 1a cac ndi dung chu yéu duoc cac qudc gia khac
tham khao khi mudn tiép nhan hodc tu phat trién cong

nghé dudng sit cao toc. Néu Viét Nam mudn timg budc
tw chi vé cong nghé tau duong sit cao tde, cac trung tim
nghién ctru va dao tao, nha may céng nghiép, cong ty
duong sat tai Viét Nam can phai thau hiéu, nim bat dugc
cac nguyén 1y thiét ké phuong phap ché tao cac cong
nghé nay.

2. MOT SO CONG NGHE NOI BAT CUA
TAU SHINKANSEN

2.1 Miii tau
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Bdng 2. Cdc théng s6 chinh tau cao toc van hanh trén 300km/h trén thé gici [8]

) Nhat Ban Dirc Phiap |Tiy Ban Nha Y Trung Quéc
Doan tau tiéu biéu Shinkansen | ICE 3/ TGV POS Frecciarossa
E5 Velaro pst | Talgo 35015y | CRAVOAF
Dang dong luc Phéntin | Phéntin | Kéo-Pdy | Kéo-Piy | Phantin | Phén tin
Doan tau dién hinh 10 toa 8 toa 10 toa 14 toa 8 toa 8 toa
Céu hinh doan tau* SM2T 4AMAT 2L8T 2L12T 4M4T 4M4T
Dic diém riéng ** T A AT
Chiéu dai (m) 253 200,84 200,2 200,25 202 209
Chiéu rong (m) 3,35 2,95 2,904 2,96 2,924 3,36
S6 ghé 723 444 357 365 457 576
Tai trong truc (T) 13 17 17 17 17 17
Tong cong suit dyng co (kW) 9600 8000 9280 8000 9800 9750
Téc dd van hanh (km/h) 320 320 320 330 300 350
Cu ly tim dudng (m) 4.3 4.5 4.5 4.7 5 5
(*) L: Pau may kéo (day); M: toa dong co; T: toa kéo theo.
(**) A: Gia chuyén hudng ndi khop; T: tau ty nghiéng.
Bdng 3. Hinh ddng céc doan tau cao toc van hanh trén 300km/h trén thé gidi [8]
Xud Chiéu
Poan tau | Uit Hinh déng dai mii
xw 3
tau (m)
Shinkansen
E5/HS 15
ICE 3/ Velaro 6
TGV POS/
EST 6.5
Talgo 350 6.9
Frecciarossa
1000/ Zefiro 6
V300
CR400 AF 9
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Hinh 2. Tdm chdn on cho gid chuyén huwéng tau N700S va ES

Vao nhitng nam 1930s va 1940s Nhat Ban da thiét
ké, 1én ké hoach xay dung mot s6 ham dé phuc vu cho
tuyén duong sit cao toc (c6 dién tich mat cit ngang ham
khoang 64m?) va cong viéc xay dung ham duoc tai khoi
dong sau khi két thuc chién tranh vao nhimng nam 1950s
dén 1960s [9]. Thiét ké tau shinkansen phai bao dam van
hanh an toan khi thong qua cdc ham nay, trong dé c6
phan mii tau.

Thiét ké tau Shinkansen c¢6 miii tau thuén dai nhat so
v6i cac tau van hanh trén 300km/h. Dac diém nay giup
tau Shinkansen c6 thé hoat dong gan nhau hon (thu hep
khoang cach tim hai duong sit - Bang 2) va trong diéu
kién co tiét dién dwong ham nhé hon. Didu nay lam giam
chi phi dau tu xay dung ha tang (Bang 3).

Khoéng chi c6 hinh dang khi dong hoc, mii tau dai
con ¢6 hiéu qua trong viée giam on khi tau van hanh &
tde do cao.

2.2 Giam tiéng 6n

Dé giam thiu tiéng 6n, tau Shinkansen cé céc
thlet ké tién phong nhu tam chin gi6 cho can
tiép dién, tAm che gla chuyen hudng, che phu
toan bo khop ndi gitra cac toa. Dong thoi, cac
tam che nay ciling lam giam suc can gi() khi
tau van hanh ¢ toc do cao [10], [11], [12], [13]
(Hinh 1, 2, 3).

2.3 Khung vé tau

Khung vo tau duoc cau tao tur 2 lop nhom, giira
2 16p c6 h¢ gian rong Céu tao nay vira hap thy
ting On, tang cuong tinh clmg cap cua than vo,
dong thoi gitp giam khdi lugng tau [14] (Hinh 4).

Hinh 3. Che phi khép néi giita céc toa
2.4 H¢ théng giam rung lic
Sau thanh cong cta hé thong giam rung lc ban chu
dong, hién nay cac tau Shinkansen thé hé méi da trang bi
giam rung lic chi dong hoan toan, lam giam rung dong,
tang ti da su thoai mai cho hanh khach [15] (Hinh 5).
3. AN TOAN

Tau Shinkansen noi tiéng thé gidi vi chua timg xay ra
tai nan lam thuong vong, trong khi cac tau cao toc & cac
qudc gia khac da gap phai (Phap, Anh, Ptc, Y, Tay Ban
Nha, Trung Quédc) [1].

Khong dirng lai & d6, du chi ghi nhan mét 1an doan tau
bi trat banh do dong dit vao nam 2004, tau Shinkansen da
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Hinh 4. Cdu tao 16p vé than tau hai 16p nhém

phat trién hé théng canh bao dong dit hidu qua va thiét
ké ngan can doan tau roi xa duong ray trong trudng hop
trat banh.

3.1 Canh bao dong dat

Heé thong cac dia chn ké duoc b tri doc bo bién. Khi
xay ra dong dat, dia chén ké s& ghi nhan séng so cép, phat
tin hiéu vé tram bién ap cung cép dién, nguén dién sé tu
dong ngit. Poan tau khi phat hién ngudn dién bi ngat s&
kich hoat him khan cp dé dung tau [16] (Hinh 6.a).

Lién tiép cai tién dé tang hiéu qua hé thong canh bao
nay, tu thang 3 nam 2024 da ap dung céach tinh toan mai,

Hinh 5. Trang bi hé thong giam rung ldc chii
dong hoan toan

chi mét 1,3 gidy dé nhan biét dong dét, phat 1énh ham tau
som nham giam thiéu thiét hai gay ra v6i tau Shinkansen
[17] (Hinh 6.b).

3.2 Chéng roi dwong ray khi trit banh

Trong truong hop c6 dong dat lam trat banh, mot
thiét ké tim thép dang chir “L” duoc gin ¢ mat dudi gia
chuyén hudng, dé ngan tau roi xa duong ray khi xay ra
trat banh, tranh nguy co bi 1t tau [18] (Hinh 7).

4. XUAT KHAU RA THE GIOI

Hién nay tau Shinkansen da dugc khai thac tai Dai
Loan tir nim 2007, trén tuyén duong sit dai 350km ndi
tir Pai Bac dén Cao Hung. Vao thoi diém d6, lién danh sir
dung cong nghé Shinkansen Nhat Ban da thing thau lién
danh cta Alstom va Siemens. Thong ké dén nam 2019

Séng thit  Séng so Phat hién Cit nguén
cap cap song so dién
N A cap
e
- 1 'l DDDH HDDDDDDH %
T é m Il Y] . U uu w
‘ / / Dia Tram ; A
£ ’ : . Dirng khan
chan -~ g

chan ke

bien ap

cap

a) Nguyén ly bao vé

Thei gian trung binh cét

= - ngudn dién: 3,9 gia
odvairioh

Ham khan cap

Tau dirng

Tai 320 km/h, khoang cach

el =N ham trung binh 3800 m :
Giam trung binh 2,6 giay RUt ngdn trung binh 230 m
Thoi gian trung binh cat
Fy . A e
P nguon dién: 1,3 gia B
Cai tién J . g :y Ham khan cap .
Tau dirng

Tai 320 km/h, khoang cach

ham trung binh 3800 m

ﬁ Phat hién séng so cap P
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b) Phwong phdp cdi tién méi dé rit ngdn thoi gian canh bdo dong dat
Hinh 6. Co ché bao vé tau Shinkansen khi c6 déng ddt
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Hinh 7. Tam thép chit “L” gdn ngodi truc
banh ngan tau roi xa dwong ray

trude khi xay ra dai dich COVID-19, duong sit cao toc
da chuyén chd hon 67 trigu lugt khach, gip hon 4 14n so
v6i nam du tién khai thac [19].

An D¢ bit dau trién khai xdy dung tuyén duong sat
cao tdc Mumbai - Ahmedabad dai 508km vao nam 2020.
Cong nghé sir dung trén tuyén hoan toan 1 cong nghé
Shinkansen Nhat Ban, doan tau du kién 1a thé hé E5 voi
tdc dd van hanh 320km/h [20].

La qudc gia c6 mang ludi duong sit cao toc 16n nhat
hién nay va trong thoi ky dau tiép thu cong nghé duong
sit cao toc trén thé gisi, Trung Qudc da hoc hoi tir cong
nghé Nhat Ban. Trong thé hé doan tau mang tén Hexie (c6
cong nghé tr cac nude Nhat Ban, Puc, Phap, Canada),
s6 lwong tau cao toc cua Trung Qudc bién thé tir tau
Shinkansen E2 1én t6i 330 doan tau (CRH2A, CRH2B,
CRH2C, CRH2E, CRH2G, CRH2-380A, CRH380AL,
CRH380AN) ¢6 s6 lugng nhiéu nhat, chiém dén 1/3 sd
luong doan tau cao toc Hexie tai Trung Qudc [21].

5. TIEM NANG UNG DUNG O VIET NAM

5.1 Hop tac gitra Nhat Ban va Viét Nam trong linh vue
duong sat

Trong linh vuc duong sit néi chung, Nhat Ban da
hd trg k¥ thuat va von vay hd trg phat trién chinh thirc
(ODA) cho Dy 4n ning cao an toan cau duong sit trén
tuyén Ha Noi - Thanh phé HS Chi Minh; Cac tuyén
dudng sat d6 thi nhu tuyén sé 1 Ngoc Hdi - Yén Vién,
tuyén s6 2 Nam Thing Long - Tran Hung Pao & Ha Noi,
tuyén s6 1 Bén Thanh - Sudi Tién & Thanh phé Ho Chi
Minh; H§ tro thanh 1ap cic Cong ty van hanh va quan 1y
duong sit do thi,.. [22], [23]. Day la tién dé dé cac cong
ty thiét ké, cong ty xdy dung cong trinh dudng sit, cong
ty quan ly duong sat tai Viét Nam 1am quen va bat nhip
voi duong sit hién dai.

Trong linh vuc dudng sit cao toc, Nhat Ban da nhiéu
lan hd tro ky thuat 1ap Bao cao nghién ctru tién kha thi du
an duong sét toc d0 cao trén truc Bic - Nam, véi chiéu
dai tuyén hon 1500km, ndi tir Thu d6 Ha Noi dén Thanh
phé Hb Chi Minh [21].

\

Céc cong ty san xuat ddu may toa xe dudng sat clia
Viét Nam hién nay con nhiéu han ché vé ky thuat, cong
nghé, may moc, thiét bi. Tuy nhién, cing véi su hop tac
véi cac cong ty Nhat Ban, cac cong ty cua Viét Nam da
dan nang cao nang luc san xuét, c¢6 thé ché tao cac bd
phan cua dudng st hién dai, cling nhu cho duong st
Shinkansen [24], [25].

5.2 Thuén lgi va théch thirc

Diéu kién dia hinh Viét Nam trai dai theo hudng Bic
- Nam, cac thanh phé c6 dan cu trén | tricu nguoi ndm
cach nhau tor 100 km tr¢ 1én (Ha Noi - Hai Phong: 120
km, Ha Noi - Pa Ning: 770 km, Tp. Ho Chi Minh - Can
Tho: 160 km, Tp. H6 Chi Minh - Pa Ning: 860 km), rat
phu hop phat trién cac tuyén duong sat toc do cao.

Viét Nam c6 doi ngii lao dong tré, ham hoc hoi, co lgi
thé tiép thu k¥ thuat, cong nghé nhanh. Tuy nhién trinh
d6 ngudn nhan luc con chua dap tmg dugce doi hoi cua
cong nghé dudng sit cao tdc.

Nén cong nghiép san xuét, cong nghiép phu tro cho
duong sat néi chung va dudng sit cao toc noi riéng tai
Viét Nam con nhiéu han ché, Viét Nam réat can hop tac
va nhan chuyén glao cong nghé tir cac nudc co6 nén cong
nghiép dudng sit cao toc phat trién cao nhu Nhat Ban.

Viée dau tu va xay dung duong sit cao toc doi hoi
ngudn von 16n, can sy tham gia da dang ctia nhiéu ngudn
von: von dau tu cong, von vay ODA, von trai phiéu, von
huy dong tir chinh du 4n (d4u gia dat, ddu gia kinh doanh
dich vu), vbn tu nhén,...

5.3 Mot s6 giai phap phat trién dwong sit cao toc tai
Viét Nam

Nghién ctru hoan thién co s& phap 1y cho duong sit
cao téc, tuong ty Luat phat trién duong sat Shinkansen
cua Nhat Ban.

Hop tac phat trién ngudn nhén lyc duong sat téc do
cao thong qua dao tao truc tiép va dio tao gian tiép qua
cac du an, dé nghi Nhat Ban hd trg nghién ciru tuyén
duong sit toc do cao trén truc Béc - Nam [26].

Khuyén khich cac cong ty, doanh nghiép Viét Nam
hop tac sau rong vadi cac cong ty, doanh nghi¢p Nhat Ban
trong linh vuc cong nghiép duong sit. Viét Nam cé thé
tro thanh co s¢ san xuét, chi nhanh san xuat ciia cac cong
ty Nhat Ban trong linh vuc cong nghiép dudng sit [27].

Tim cach thirc méi, d6i méi tu duy trong dau tu xay
dung duong sit cao toc. Phat trién mo hinh TOD két hop
duong sit cao toc va duong sit do thi. Thu lai cac gia tri
tang thém tir dat va dich vu xung quanh cic ga dudng
sat. Trao quyén quyét dinh va chiu trach nhiém cho dbi
tac cong - tu.

6. LOI KET

Bai viét da gidi thi¢u so luge vé cac thé hé tau cao
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tdc Shinkansen va mot sd cong nghé dic trung. Day déu
1a cac dic diém tién tién, thé hién cong nghé uvu viét cia
Nhat Ban trang bi cho hé thong duong sit cao téc. Nhitng
cong nghé thiét ké doan tau nay nhim dat hiéu qua tdi
da vé chuyén cho, ém thuan, st dung nang lugng tdi
wu, dong thoi mang tinh bén vimg cho két cau va moi
truong xung quanh. Dé co thé phat trién duong sét toc
d6 cao & Viét Nam, ching ta khong chi can thiét hoc hoi
tur cac nudce tién phong, dac biét 1a cdc mo hinh quan ly,
ky thuat, cong nghé, kinh nghiém cta Nhat Ban, ma con
can hop tac theo hudng cac bén cung c6 loi dé co thé phat
trién bén virng cong nghiép duong sit.
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