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Toém tit

Pudng sit cao toc (PSCT), hay duong sit toc d6 cao (BSTDC) da duge dé cap dén ¢ nudc ta
tir 2010 va hién tai dang dugc xic tién dé co thé triénkhai xay dung trong thoi gian t6i. Do tuyén
duong trai dai tu Bic vao Nam véi cac diéu kién dia chat, dia chit thuy van va dia hinh da dang,
phtrc tap, nén ciing da c6 du kién tuyén dudng gdbm 60% 1a cau can, 10% la dudong ham va chi c6
30% la dudng trén mat dat. Trong bdi canh nhu ciu phat trién kinh té, di lai ngay cang cao, viéc
trién khai xay dung DSCT 1a can thiét va cip bach. Tuy nhién, do Viét Nam chua c6 kinh nghiém
trong linh vuc nay, dong thoi con han ché vé diéu kién kinh té, k¥ thuat va cong nghé, nén viéc
nghién ctru va hoc hoi kinh nghiém tir cac qubc gia da phat trién hé théng BSCT 1a hét strc quan
trong. Bai viét nay nham téng hop va 8101 thiéu so bo mot s6 kinh nghiém trén thé gidi, v6i ky
vong gdp phan nhé trong viéc cung cip co s¢ tham khao hitu ich cho qua trinh quy hoach, xay
dung, van hanh va khéo sat dia k¥ thuat, huéng tdi phat trién hé thong DSCT ¢ Viét Nam an toan
va bén virng.

Tir khoa: Duong st cao toc (PSCT), kinh nghiém quoc té, quy hoach, xay dung, van hanh
DSCT, khao sat dia k¥ thuat.

1. Mé diu

Trong bdi canh nhu cau phat trién ha tang giao thong cong cong ngay cang cap thiét, dudng
sat cao tbe (DSCT) dugc xem la mot trong nhirng giai phap chién lwoc nham thuc day tang trudng
kinh té, ket ndi khong glan va giam thiéu tac dong mdi trudng. So voi dudng sit thong thuong,
PSCT c6 toe d6 thiét ké 16n hon 200km/h va nhiéu nudc da khai thac thuong mai ¢ dén van toc
hon 300km/h. Nhat Ban 13 qudc gia dau tién trén thé gi¢i dua vao van hanh tuyén DSCT Tokaido
Shinkansen tir nim 1964 va duy tri vi tri qudc gia sé hitu mang luéi DSCT 16n nhit thé gidi dén
nam 2009. Tir ndm 2009, Trung Qudc dd vuon 1én dan dau khi nude nay xay dung mot mang ludi
DSCT két ndi cac d6 thi 1on. Tinh dén ndm 2025, trén thé gidi co gan 60 nghin km DSCT dang
duoc khai thac, cung véi hang chuc nghin km dang xdy dung, du kién x4y dung va quy hoach
(Bang 1). Cac qudc gia phat trién nhu Nhat Ban, Phap, Pic, Trung Québc.. . da tichlay dugc nhiéu
kinh nghiém trong cong tac quy hoach, xay dung, van hanh h¢ thong duong sét cao tdc, cing nhu
trong cong tac khao sat dia chét - dia k¥ thuat phuc vu thiét ké nén mong va cong trinh ngam. Tai
Viét Nam, du an dudng sét cao tde (DSCT) Bic - Nam d3 duoc Qudc hoi thong qua chu truong
dau tu tai Nghi quyét s6 172/2024/QH15. Theo quy hoach, tuyén DSCT nay c6 chiéu dai khoang
1.541 km, khd ray doi tiéu chuan 1.435 mm, téc do thiét ké tdi da 350 km/h, tai trong 22,5 tan/truc;
23 ga hanh khach, 05 ga hang hoa; phuong tién, thiét bi; dudng sit téc d6 cao van chuyén hanh
khach, dap Gmg yéu cau ludng dung phuc vu quéc phong, an ninh, c6 thé van tai hang hoa khi cén
thiét (NQ 172/2024/QHIS5, ngay 30/11/2024). Trong quy hoach, nham han ché tac dong chia cit
khong gian dan cu, giam s6 luong duong ngang va thich ing voi blen ddi khi hau, tuyén duoc du
kién xay dung chii yéu trén cao va trong him, chiém khoang 70% tong chiéu dai toan tuyén; con
lai 30% la duong trén mat dat (https://giaothong.tapchixaydung.vn/70-tuyen-duong-sat-toc-do-
cao-bacnam-di-tren-cao-va-qua-ham-18364183.htm). Kinh nghiém qudc té cho thdy, qua trinh
quy hoach, xay dung va van hanh DSCT khéng chi dira trén nén tang cong nghé hién dai ma con
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gin lién v6i cong tac khao sat dia k¥ thuat nhdm bao dam tinh 6n dinh, bén vitng va an toan cia
cong trinh. Do d6, viéc nghién ctru, tong hop va phan tich kinh nghiém cua cac qudc gia di trudce
trong cac linh vire nay 1a co sé khoa hoc quan trong, gop phan dinh huéng cho qua trinh chuén bj
va trién khai cac dy an dudng sit cao tdc tai Viét Nam trong tuong lai.

Bing 1. Thong ké BDSCT trén thé gidi tinh dén nam 2024
(https://worldpopulationreview.com/country-rankings/high-speed-rail-by-country)

STT Quéc gia ch;);g(lcglr;iu Bang(lllgri; dong fuizg(ﬁi) ]?il_;ll(éé(rgrij)y ngkhrg)ach
l. Trung Quoc 64775 40474 13063 4104 7134
2. | Tay Ban Nha 5579 3661 1055 863
3. Nhat Ban 3677 3081 402 194
4. Phap 4460 2735 1725
5. buc 2009 1571 147 81 210
6. Tho Nhi Ky 4659 1052 1596 2011
7. Phan Lan 1514 1120 394
8. Y 1248 921 327
9. Thuy Dién 1412 860 214 338

10. Han Quéc 922 873 49

11. My 6071 735 274 1278 3784

12. | ARapXeUt 449 449

13. Ao 606 254 281 71

14. Ba Lan 1904 224 805 875

15. Bi 209 209

16. Ma-rc 826 186 640

17. Thuy Sy 176 176

18. Indonesia 712 142 570

19. Anh 679 113 225 341

20. Ha Lan 90 90

21. Serbia 388 75 313

22. DBan Mach 56 56

23. An Do 7987 508 7479

24, Brazil 511 511

25. Nga 1080 659 421

26. Mexico 210 210

27. Ai Cap 3375 1570 1805

28. Viét Nam 1541 1541

20. Iran 3104 410 1043 1651

30. Théi Lan 2642 253 431 1958

31. Nam Phi 2390 2390

32. Canada 1523 1523

33. Uc 1749 1749

34. Chile 127 127

35. | CongHoa Séc 1005 832 173

36. | B Pao Nha 498 80 418

37. Hungary 166 166

38. Israel 85 85

39. NA Uy 333 333
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40. Latvia 870 870
41. Bahrain 180 180
42. Estonia 870 870
Téng 132.663 58.840 19.760 20.456 33.607

2. Céu tao hé thong dwong ray dudong sit cao toc

Dbi vai két cdu dudng ray, hién nay c6 hai loai két cau phd bién: két cdu nén da dam va két
cAu ban bé tong ¢t thép (ban dam) (Hinh 1). O nhiéu qudc gia, dién hinh nhu Phap, két ciu nén
da dam (ballast track) duoc sir dung rong rai. Nén da dam c6 chirc ning dd ta vet va ray, dong thoi
phan bd tai trong tic dung déu xudng nén dit. Tuy nhién, két cdu nay doi hoi cong tac bao tri
thuong xuyén, do sy mai mon va xao tron 16p da dam dudi tac dong rung dong cua tau, dac biét
co thé gdy hién tuong “da vang”. Nguoc lai, tai cac quéc gia nhu bure, Nhat Ban va bai Loan, két
cu ban dam (slab track) dugc wu tién ap dung cho cac tuyén duong st cao tbc moi. Loai két cdu
nay yéu cau nén mong phai duoc thi cong v61do chinh xac rat cao nham dam bao khong xay ra
lun 1&ch trong qua trinh khai thac. Uu diém ndi bat cua két cdu ban dam 1a chi phi bao tri thap,
gitip giam dang ké chi phi van hanh; trong diéu kién khai thac binh thudng, cong tac bao tri cha
yéu chi bao gom viéc thay the cac thanh ray bi mon. Ngoai ra, dudong ray trén ban bé tong thuong
duoc thiét ké voi tudi tho toi thiéu 60 nam.

=

Lop vira x1 mang-nhua dwdmg (CA) Lop da dim

Két cau ban bé tong P P#1nE - Két céu nén da
(khéng sir dung da Lopsub-ballat | | o oo pallat dim
dam)
Lap dat dap dwdi Lap dit dép duwdi
(Subgrade) (Subgrade)

25

Nén ti nhién

Hinh 1. Két cau nén dang ban bé téng (slab track) va nén dda dam (ballasted track) (Hu va nnk., 2022)

Mot bo phan quan trong khac cua duong ray BSCT la nén dat dip (Hinh 1) day la dang cong
trinh pho bién khi xay dung DSCT qua vung ddng bang. Nén dap bao gom 16p dép trén (sub-ballat)
valop dép dudi (Subgrade) Dbi véi két cau ban bé tong, 16p dip trén c6 chiu day khoang 0,4m;
con dbi véi két cau nén da dam, 16p ndy c6 chiéu day khoang 0,7m (Bian va nnk., 2018). Lop dip
trén thuong dung vt liéu da dam cap phdi vé6i kich thude hat 16n nhat nhoé hon 60mm. Lép dat dap
dudi co chiéu day tir 2 dén 3m, thuong st dung dat cat pha hodc dit soi san vai kich thudc hat nho
hon 60mm (Tengfei va nnk., 2025). Cac yéu cau k¥ thuat cua vat liéu dat dip subgrade bao
gém mddun bién dang dan h01 (K30), m6dun dong dudi tac dung cua tai trong tinh lap (E,) va
modun dong dudi tac dung cua tai trong chu ky (Eq) cia mot s6 nudc trén thé gidi duoc thé hién
trong Bang 2.

Bdng 2. Gid tri Kz, Ev, Ea ding cho 16p ddt dap DSCT & mét s6 nuwéc (Tengfei va nnk., 2025)

Qudc gia K30 (Mpa/m) Ev (MPa) Eq (Mpa)
Trung Quoc 50+100 80+150 100200
Nhat Ban 60+120 100-+180 1204220
Phép 40+80 70+130 90+180
Puc 50+90 80+140 100+190
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Ngoai két cau dudng ray va nén dip, hé théng dudng ray DSCT con cé cac hop phin khac
nhu dudong day truyén tai dién, hé thong tin hiéu. Puong day truyén tai dién trén khong dugce lap
dit song song v6i két cdu dudng ray. Cac tram bién 4p doc theo duong day chuyén d6i dong dién
tir duong day cao thé thanh dong dién kéo. BPuong day nhanh cung cap dién cho dudong day trén
khong, sau d6 dugc két ndi v6i gia treo bang cap treo. Cau triic cap phuc tap nay con duoc goi la
hé thdng day xich, dugc giir chit vao cot dudng day trén khong bang cac gia dd. Cac tram cing
day dam bao duong day trén khong dugc kéo cang va khong bi vong. Tin hi¢u cling la mot thanh
phan quan trong cia hé thong duong ray BSCT. N6 cung cap thong tin truc quan, duy tri khoang
cach an toan giita cic tau, ngin chin va cham, va diéu khién chuyén dong cua tau, dam bdo an
toan va hiéu qua hoat dong cho toan b hé thdng. Hé thong tin hiéu dudng sit bao gdm nhiéu thanh
phan khac nhau: Tin hiéu dudi mit dét, tin hiéu trén tau, bién bao hiéu va phéo hiéu, hiéu 1énh cua
nguoi diéu khién.

3. Kinh nghi¢m vé quy hoach, xiy dung va vin hanh PSCT trén thé gi6i
3.1 Khi nao thurc sir can mét tuyén DSCT

Trong quy hoach dudng sé‘t cao téq (bSCT), viée quyét dinh khi ndo can xay dung mét tuyén
PSCT m(yi phu thudc vao nhiéu yé}l to kinh té - xa hoi, k¥ thuat va méi truong. Thong thuong,
mot tuyén DSCT méi chi thuc su can thiét khi cac diéu kién sau day hoi tu:

1. Nhu cdu vén tai hanh khéach vieot nguong nang luc ha tdng hién hitu

Khi dudng sit thudng, dudng bo, hang khong ndi dia khong con dap ing duoc luu lugng hanh
khéach (thuong tir 15-20 triéu hanh khach/nam trén mdt hanh lang van tai). Cac phuong thirc khac
bi qua tai, chi phi mé rong (san bay, dudong cao toc) qua cao hoac khong hiéu qua.

2. Hanh lang van tai co mat do dan cuw, do thi lon

Két ndi gitta cac do thi, siéu do thi hodc ving do thi tap trung, khoang cach t6i wu tir 200-800 km
(ngan hon thi di 6 t6/xe buyt hiéu qua hon, dai hon thi hang khong canh tranh hon). Vi du: tuyén
Tokyo - Osaka (515 km), Paris - Lyon (427 km), hay tuyén Bac Kinh - Thugng Hai (1.318 km
nhung v&i1 mat do dan cu cuc 16n).

3. Yéu 16 kinh té - xa hoi

Phui hop véi chién luge phat trién kinh té ving va quéc gia.

C6 kha nang tao dong luc tang truong kinh té, phan b lai dan cu, phat trién do thi vé tinh.

Khi loi ich kinh té - x3 hoi dai han > chi phi dau tu (thuong hang chuc ty USD).

4. Tinh canh tranh vé thoi gian va chi phi

DSCT phai rat ngin thoi gian di chuyén so voi hang khong va duong bo. Chi phi vé phai &
murc canh tranh véi hang khong gia ré.

5. Yéu té6 méi truong va phat trién bén viing

Khi qubc gia hudng téi giam phat thai CO-, giam phu thudc vao hang khong noi dia, han ché
un tiac dudng bo. DSCT thudng gitip giam 70-90% luwong khi thai trén moi hanh khach - km so voi
may bay.

6. Kha néng tai chinh va nguon lyc

Quéc gia hodc khu vuc c6 kha ning dau tu ban dau rat 1on (da sb du an bSCT > 20-30 ty
USD). C6 khung phap ly, co ché quan 1y, va hé thong tai chinh dé van hanh va bao tri tuyén bén virng.
3.2 Kinh nghiém trong quy hoach, xiy dung tuyén duong sat cao toc

Sau khi quyét dinh dau tu xay dung tuyén duong sdt cao toc (DSCT) moi, cong tac quy hoach
va lua chon hudng tuyén 1a budc uvu tién hang dau. Nguyén tic chung trong quy hoach 1a t6i thiéu

hoa s6 luong cong trinh k§y thuét phirc tap, song diéu nay phu thudc vao muyc tiu van tai. Déi véi
vén tai hang hoa don thuén, viéc dao dip thuong chi nham khic phuc céc bién dbi dia hinh. Tuy
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nhién, trong trudng hop két hop vén tai hanh khach va hang hoa, tuyén duong can duoc thiét ké
Vol d6 bang phang cao hon dé dam bao yéu cau khai thac. Ngoai yeu t6 k¥ thuat, quy hoach tuyén
can tranh di qua khu vuc dong dan cu, boi viée xdy dung va tiéng on phat sinh trong qua trinh khai
thac c6 thé ‘anh huong ticu cuc dén cong ddng, ddng thoi 1am gia ting nguy co khiéu kién, gay
cham tré tién d6 du an.

Bén canh d6, vin de bao ton thién nhién cling can duoc quan tam khi dau tu xdy dung bSCT.
Nhiéu kinh nghiém quoc té cho thay cac tuyén DSCT thudng duge bd tri song song hoac gan voi
hé thdng duong cao téc nham han ché cit ngang canh quan ty nhién. Trudng hop tuyén di  qua khu
vuc ¢6 hé sinh thai nhay cam, cac bién phap nhu di doi loai dong thuc vat quy hiém, tai trong ring
hodc tao sinh canh thay thé thuong duoc ap dung dé giam thiéu tac dong moi truong, hudng t61
mot hé thong “dudng sit xanh”. Mot ndi dung quan trong khac trong giai doan chuan bi 1a udc
tinh chi phi dau tu. Viéc danh gia tai chinh dong vai tro quyét dinh d6i v6i tinh kha thi cua dy an;
chi khi ¢6 su dam bao nguon von tir ngan sach nha nudc hoac nha dau tu, du 4n méi co thé duoc
trién khai nham tranh tinh trang thiéu hodc cham giai ngan trong qua trinh thi cong.

Kinh nghiém qudc té cho thiy viéc quy hoach DPSCT can gin lién v4i phat trién ving. Dé tbi
da hoa loi ich, can phai to chirc lai mang luéi giao thong cong cong khu vuc (TOD) dé két ndi hiéu
qué cac ga DSCT véi trung tim thanh phd va cac khu chirc ning khac, khuyén khich chuyén déi
tir phuong ti¢n ca nhan sang giao thong cong cong (Jica, 2019).

Hién nay, viéc mo rong cac tuyén duong sit cao toc (BSCT) tréntoan thé giéi dang ngay cang
gia tang. Mang luzol 161 nhat hién nay nam ¢ Trung Quoc t1ep theo 1a Tay Ban Nha, Nhat Ban,
Phap va Y; céc tuyén mai dang duge xay dung tai Marde va A Rap Xé Ut. Muc tiéu cua cac tuyen
méi duge xay dung 1a giam dang ké khoang cach thoi gian gitta cac nha ga dudng sit cuc dai bang
cach can thiép vao hai thanh phan chinh cua yéu té co ban: khoang cach va toc do. Két qua nghién
ctru cuia Russo va nnk. trén ciia mot s6 tuyén DSCT & chau Au cho thiy véi khoang cach di chuyén
tir 500 dén 1.000km, DSCT c6 kha ning canh tranh cao so voi duong hang khong. Vi du, voi
khoang cach thang 1a 500km, khi sir dung BSCT sé& mat thoi gian khoang 3 gio; trong khi sur dung
duong hang khong (may bay) s& mat trung binh khoang 3,5 gi¢ (bao gom thoi gian di chuyen
ra/vao san bay, thoi gian lam thu tuc va thoi gian bay) (Russo va nnk., 2025).

Viéc quyét dinh xay dung DSCT & moi quéc gia c6 muc tiéu va dong luc khac nhau (Jica,
2019). Tai Nhat Ban, viéc xay dung cac tuyen DPSCT Shinkansen nhdm dap tng nhu ciu di lai do
tang trudng kinh té nhanh chong, giai quyet tdc nghén nang luc van tai va giam thoi gian di chuyén
gitra cac thanh pho 16n. Tai Phép, cac tuyén DSCT duoc xay dung nham cai thién kha nang canh
tranh cua dudng sét so vai van tai dudng b va hang khong, bat du tir tuyén Paris-Lyon. Tai Duc,
cac tuyén DSCT duoc xay dung nham hinh thanh hanh lang vén tai hang hoa két ndi cac khu cong
nghlep phia nam tir cang bién phia béc; sau nay 1a két ndi déng-tay. Gan day, tal Trung Qudc, cac
tuyén DSCT dugc xay dung nham hién dai hoa giao thong, cai thién ning suat kinh té, tang ning
luc van tai hang hoa va giam tic nghén duong bo.

3.3 Kinh nghi¢m vé quin Iy, vin hanh DSCT

Trong nhiéu nudce co hé théng DSCT, Nhat Ban 1a mot trong nhitng qudc gia c6 nhiéu kinh
nghiém trong viéc quan 1y, van hanh h¢ thong Shinkansen hi¢u qua va dung gi¢. Nam 1972, Cong
ty Buong sat Qudc gia Nhat Ban bat dau trién khai hé thong kiém soat tuyén dudng duoc 1ap trinh
nham dong bo hoa lich trinh vin hanh. Theo thoi gian, nhiéu céng nghé hién dai hon di duoc tng
dung, tiéu biéu 1a Hé thong kiém soat van hanh giao thong phan tan tu dong (ATOS) va Hé thng
quan 1y van hanh, bao tri va an toan tau Shinkansen bang mday tinh (COSMOS)
(https://vnexpress. net/nhung cong-nghe-giup-tau-nhat-ban-den-dung-gio-4933706.html). ATOS
do Cong ty Puong sat Dong Nhat Ban (JR East) van hanh, dugc sir dung de diéu tiét luu luong tau
trén cac tuyen ¢ khu vyc do thi Tokyo. HE thdng nay do Hitachi phat trlen va lan dau tién trién
khai trén tuyén Chuo vao nim 1997, dén nay di dwgc ap dung trén 14 tuyén dudng sét trong nude.
Tai cac ga thudoc mang ludi ATOS, hanh khach cé thé theo ddi man hinh dién tir hién thi thoi gian
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dén, diém dén cua tau béng ca tiéng Nhat va tiéng Anh, déng thoi nhan canh bao khi tau dén hodc
di qua, cling nhu thong bao vé su ¢d, cham tré hay nhéc nhé cAm hat thude. Bén canh d6, hé théng
con hd tro 1ai tau qua céac tin hiéu dén ma tran, cung cp chi dan vé viéc ting tdc, giam tdc hay
diéu chinh thoi gian khai hanh, gitip toan bd mang ludi van hanh chinh xac theo lich trinh. Trong
khi d6, COSMOS - mét hé théng quy mé 16n do JR East dwa vao hoat dong nim 1995 - bao gdm
khoang 500 may tinh va thiétbi dau cudi két ndi trong mang ludi, phan bé tai nhiéu hé théng con
va vin phong lién quan dén Shinkansen. Piém ndi bat ciaa COSMOS 1a kha ning tich hgp va phdi
hop déng bo cac hé théng con thiét yéu nhu: 1ap ké hoach van tai, kiém soat van hanh, quan ly bao
tri, giam sat dién nang, diéu hanh tap trung, quan 1y phuong tién va bai tau.

Hién nay, Trung Quéc 1a qudc gia dang véan hanh cac tuyén DSCT 16n nhét thé gidi, chiém
gan 70% chiéu dai cac tuyén DSCT trén thé giéi (Bang 1). Dang chu y ¥, Trung Quéc hién 1a qudc
gia duy nhit trén thé gi61 van hanh thuong mai dudng st cao téc ¢ toe dd 350 km/h. Viéc phat
trién hé théng duong sét tée do cao di duoc Trung Qudc hoach dinh cach day khoang 20 nim va
dugce trién khai quyét liét tir nam 2003. Chinh phu nudce nay ban hanh chinh sach phat trién theo
dinh huéng tiép thu va Gmg dung cong ngh¢ tién tién, dong thoi két hop thiét ké, san xudt voi cac
doanh nghiép trong nudc, trén co s6 yéu cau bét budc vé chuyen giao cong ngh¢. Thang 6/2004,
B Duong sat Trung Qudc to chirc dau thau cong khai cho tuyén duong sat cao tdc dau tién, véi
tdc do thiét ké trén 200 km/h. Két qua cho thiy chi c6 bdn tap doan quéc té dap tmg dugce tidu
chuan k¥ thuat, bao gébm Siemens (Duc), Kawasaki Heavy Industries (Nhat Ban), Bombardler
(Canada) va Alstom (Phap). Sau do, Trung Qudc da tién hanh mua lai cong nghé duong st cao
tde tir cac qudc gia nay véi muc tiéu tirmg bude ndi dia hda, hudng ti dat ty 16 san xut trong nude
khoang 75% (https://vovgiaothong.vn/newsaudio/trung-quoc-va-kinh-nghiem-phat-trien-duong-
sat-cao-toc-d46070.html).

4. Van dé khao sat dia ky thuit khi xdy dung dwong sit cao toc
4.1 Cic van dé dia ky thuit khi xiy dung DSCT

Mot trong nhiing véan dé dia k¥ thuat pho blen anh huong den 6n dinh ciia BSCT 14 bién dang
lan ciia nén dudng ray. Do DSCT c6 yéu cau rat nghiém ngit vé do bang phang ctia dudng ray,
nén do lan cuc b khong dong deu gitra cac khu vuc khac nhau s€ anh huong rat16n den qué trinh
van hanh cia DSCT. Yéu ciu vé d6 lan nén dudng ray DSCT theo tiéu chuidn & mot s6 nudc trén
thé giéi duoc thé hién trong bang 3 (Tengfei va nnk., 2025). C6 thé thdy, cac yéu cau vé do lun
giéi han ciia nén duong dip ciing nhu d6 1an 1éch 1a rat nghiém ngat. Trong d6, nén dép cho két
ciu ray dang ban bé tong (slab track) c6 yéu cau vé do lan gi61 han nho hon so voi két ciu ray d4
dam (ballast track). Do do, viéc xay dung DSCT trén nén dat yéu rat khé khin vé mit k¥ thuat va
ton kém vé& mat chi phi, dic biét 1a chi phi xur ly nén dat yéu. Ngoai ra, cong tac khao sat dja k¥
thuat khi xay dung DSCT trén nén dat yéu ciing doi hoi chi phi 16n nham bao dam d tin cay cho
thiét ké. Trén thé gidi, nhiéu giai phap xu 1y nén dat yéu di duoc ap dung cho cong trinh DSCT,
bao gdm: bac thim két hop dép gia tai hodc hit chan khong (PVD), coc da dam, coc dat xi ming
(DCM), coc CFG (xi ming-tro bay-soi san), hay giai phap cai tao nong nhu thay dat, ddm chat
(Tengfei va nnk., 2025; Zhou va nnk. 2020)

Ngoai bién dang lun, lan léch cua nén DSCT, trong qua trinh L X8y dyng va van hanh DSCT
con c6 thé phat sinh nhiéu van dé dja k¥ thuat phirc tap khac nhu 6n dinh cta mai taluy nen dap,
truot 16 mai déc khi DSCT di qua ving ddi nai, sy phat sinh ap luc nude 16 rdng trong nén dép
duéi tac dung cua tai trong dong do tau chay va c6 thé din dén hién tuwgng hoa long nén, hay cac
van dé lién quan dén him PSCT nhu syt 16 vach ham, gwong ham.. .
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Badng 3. Quy dinh vé dj lin nén ddp PSCT ¢ mét s6 mede (Tengfei va nnk., 2025)

Quéc gia Nén dip cho két cau ray da ballast Nén dap cho két cau ray dang ban bé tong
(Ballasted track) (Slab track)

Trung Qudc | + Do lun sau khi thi cong: <50-100mm | + DJ lun sau khi thi cong: < 15-30mm
+P¢ lan ¢ khu vue chuyén tiép (vi du giita | + Do lun léch: < 1/1000 (khong vuot qua
cau va duong dip): < 3cm 0,1%)
+ Tdc @6 lun: < 2cm/nam
+ D3 lan 1¢éch: < 1/1000 (<0,1%)

Nhéat Ban + D6 lun sau khi thi cong: < 50-100mm | + D6 lan sau khi thi cong: < 15-30mm

Phap + D0 lin sau khi thi cong: < 20-30mm +D0 lin sau khi thi cong: < 15-30mm

4.2 Cong tic khao sat dja ky thuidt cho DSCT

Trong qué trinh quy hoach va xdy dung tuyén duong sit cao téc (DSCT), cong tac khao sat va
danh gia dia ky thuat dong vai tro dic biét quan trong. Tuyén DSCT thudng kéo dai qua nhiéu
vung khi hau, diéu kién dia hinh, dia chit, dia chat thiy van va mdi truong khac nhau. Do do,
tuyén 6 thé di qua nhiéu loai cong trinh va két cAu nhu nén dép, nén dao, cau can, ciu qua song
va dudng ham nhr:im bao dam tinh lién tuc va hiéu qua khai thac. Mbi loai hinh c6ng trinh lai dat
ra nhirng yéu cau khao sat dia ky thuat khac nhau. Chang han, d6i v6i nén bSCT dap trén dat yeu
can tap trung xac dinh dac trung cAu triic va céc chi tiéu co 1y didc thu cua dat yéu dé phuc vu thiét
ké xtr 1y nén.

Vé phuong phéap khao sat, ngoai cac cong tac khoan thim do va thi nghiém xuyén tiéu chuan
(SPT) thong thudng, can c6 thém céc thi nghiém hién truong nhu: do dia vat 1y, xuyén tinh do ap
luc nuée 16 réng (CPTu), xuyén dia chin (SCPT), nén ngang (PMT, DMT), cét canh hién truong
(VST),... Trong phong thi nghiém, ngoai cac thi nghiém co ban, can tién hanh thém cac thi nghiém
chuyén biét nhu: nén 3 truc (UU, CU, CD), thi nghi¢m cd két, thi nghiém 3 truc dong dé danh gia
cac chi tiéu dong hoc ctia dat (modun cit dong, hé sé giam chan, kha ning hoa 16ng).

Hién nay, Viét Nam chua co6 tiéu chuén khao sat dia ky thuat riéng cho BDSCT, trong khi day
1a loai cong trinh doi hoi yéu cau k¥ thuat rat cao. Do do, viéc xay dung he théng tiéu chuan Viét
Nam (TCVN) vé khao sat dia k¥ thuat cho DSCT 1a can thiét. Qua trinh xay dung tiéu chuin nén
tham khao va ké thira kinh nghiém tir cac hé thong tiéu chuan da phat trién & cac qudc gia c6 nhiéu
kinh nghiém trong linh vuc nay, dién hinh nhu Nhat Ban, Trung Quoc, Phap va buc.

5. Két luan
Trén co s& téng hop cac thong tin va kinh nghiém quéc té, co thé rat ra mot sé nhan dinh sau:
Viét Nam hién chua c6 kinh nghiém trong xay dung va van hanh duong sit cao téc (BSCT).

Do do, viéc nghién ciru, tiép thu cac kinh nghiém qudc té tir khau quy hoach, khao sat, danh gia
dia ky thuat, thiét k&, thi cong dén khai thac, van hanh 1a hét strc can thiét.

Kinh nghlem qudc té cho thay, cac qudc gia da c6 hé thong DSCT déu phai trai qua qua trinh
hoc hoi, trao d6i kinh nghiém, tham chi thué tu van va giam sat tir nudc ngoai. Pay 1a bude di tat
yéu trong qua trinh phat trién.

Déi voi cong tac khao sat va danh gia dia ki thuat, can thiét phai xay dung hé thng tiéu chuan
riéng cho Viét Nam, phuc vu thiét ké va thi cong DSCT. Viéc xay dung bo tiéu chuan nay nén
duoc thuc hién trén co sé tham khao va chon loc tir cac hé théng tiéu chuén tién tién cia Nhat Ban,
Trung Qudc va mot s6 qudc gia chau Au nhu Ptc, Phap.
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Abstract

High-speed railway (HSR) has been mentioned in our country since 2010 and is currently
being promoted for possible construction in the near future. Because the route stretches from North
to South with diverse and complex geological, hydrogeological and topographical conditions, itis
expected that the route will consist of 60% viaducts, 10% tunnels and only 30% surface roads. In
the context of increasing economic development and travel needs, the implementation of HSR
construction is essential. However, due to lack of experience, insufficient economic conditions,
and limited techniques and technology, learning from world experience is essential. This article
summarizes and briefly introduces some experiences in the world with the hope of making a small,
useful contribution to the process of planning, construction, operation and geotechnical survey to
serve the safe and sustainable development of the HSR system in our country.

Keyword: High-speed railway (HSR), world experience, planning, construction, operartion,
geotechnical investigation.
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