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TOM TAT

Nghién ciru danh gid kha ning dp dung 14 cong nghé xdy dung ham hién dai ciia Trung
Qubc cho tuyén Puong sdt cao toc Biac—Nam (HSR) ciia Viét Nam. Phwong phdp tich hop ldp bdn
do dia chat da ty 16, mé hinh PFEM va thi diém tai Lao Cai (dd cirng), Pa Ning (karst) va Pong
Nai (dat mém). Chi sé Thich itng Céng nghé (TAI) dwege xdy dwng theo cdc tiéu chi: dia chdt (40%),
chi phi (30%), ky nang (20%) va moi truong (10%). So sanh voi cdc duw an tai Van Nam, Quy Chdu
va Nam Trung Quéc xdc dinh bé tong phun khéng kiém chiu am va I6p 16t diic san la phit hop nhat
véi diéu kién gié mita Viét Nam. Két qua cho thdy nang sudt ting 32—41% ¢ cdc doan karst dai khi
ap dung NATM mo-dun voi thiét bi hién dai, d&ng thoi giam 58% sw c6 an toan nho giam sat AL
Phan tich kinh té cho thcfy ROI > 1,8 trong 5 nam néu ndi dia héa dat ~65%, kem 16 trinh trién khai
va hai hoa tiéu chuén GB/T-TB/T véi TCVN.

Tir khéa: Cong nghé xdy dung dwong ham; Puong sdt cao toc; NATM; Chi sé thich iing
cong nghé; TBM.

ABSTRACT

This study evaluates the applicability of fourteen modern Chinese tunneling technologies
to Vietnam's North—South High-Speed Railway (HSR). The methodology integrates multi-scale
geological mapping, probabilistic finite element modeling (PFEM), and pilot testing at three
representative sites: Lao Cai (hard rock), Da Nang (karst), and Dong Nai (soft ground). A Technology
Adaptation Index (TAl) is developed to assess compatibility in terms of geological conditions (40%),
cost efficiency (30%), skill requirements (20%,), and environmental impact (10%). Comparative
analysis with projects in Yunnan, Guizhou, and South China identifies alkali-free moisture-resistant
shotcrete and precast segmental linings as the most suitable solutions for Vietnam's monsoonal
conditions. Results indicate productivity gains of 32—41% in long karst sections when applying
modular NATM with advanced equipment, along with a 58% reduction in safety incidents through
Al-assisted monitoring. Economic analysis shows a return on investment (ROI) exceeding 1.8
within five years if the localization rate reaches approximately 65%, accompanied by a phased
implementation roadmap and harmonization of Chinese GB/T-TB/T standards with Vietnam's
TCVN system.

Keywords: Tunneling technology; High-speed railway;, NATM,; Technology Adaptation
Index; TBM.
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1. PAT VAN PE

Trung Qudc c6 nhiéu kinh nghiém xay
dung ham HSR trong dia hinh phtrc tap, dac
bi¢t tai Van Nam, Quy Chau va Nam Trung
Quéc, tao co hdi chuyén giao cong nghé cho
Viét Nam. Céac khu vuc nay c6 diéu kién tuong
ddng v6i Viét Nam vé dia hinh ddc, karst phat
trién va khi hdu mua nhiéu theo mua. Cau hoi
nghién ctru dat ra 1a xac dinh cac cong ngh¢ dao
ham hién dai ctia Trung Qudc phu hop vé ki
thuat va kinh té cho HSR Viét Nam, cling nhu
thir tyr wu tién trién khai va ndi dia hoa. Nghién
ctru d& xuat Chi s6 Thich tng Cong nghé (TAI)
va kiém ching thong qua cac thi diém dudng

ham tai Viét Nam.

Cong nghé xay dung duong ham hién
dai di co nhitng budc phat trién dang ké, theo
Hiép hoi Puong sit Trung Qudc [1], dén nim
2023, Trung Qudc da hoan thanh hon 5.000 km
duong him HSR, bao gdm nhiéu du 4n & cac
khu vuc Van Nam, Quy Chau va Quang Tay -
nhing noi c¢6 dia hinh d6i nai ddc, déi dut gay
phtre tap va ap luc nude ngam cao tuong duong
v6i hanh lang HSR Bic-Nam do Viét Nam dé

xuat.

Tai Trung Qudc, hai phuong phap dao
ham HSR chu yéu 1a NATM va TBM; trong
d6 TBM dat tc do cao nhung NATM duoc uu
tién nho tinh linh hoat va chi phi thip. TBM
c6 thé dat téi 402 m/thang trong da cing [2],
song NATM phui hop hon véi diéu kién dia chét
bién d6i phirc tap. Cac nghién ctru nhu Zhang

va cong su (2022) [3] nhdn manh viéc tich hop
thiét bj hién dai nhu robot phun bé tong, may
khoan Jumbo va quét laser giup nang hiéu suét
NATM 1én 25-35%.

Tiéu chuan TB/T 10303-2018 [4] cia
Trung Qubc quy dinh tiéu chi hiéu suat cho
bé tong phun va 16p 16t phan doan trong diéu
kién 4m va nhiét do cao, trong do chét tdng tdc
khong kiém giup cai thién cuong d6 sém va
da dugc ap dung hiéu qua tai tuyén HSR Quy
Duong — Quang Chéu [5]. Hé thong 16t duc sin
két hop thiét bi lap dat chinh xac cao gitp rat
ngan thoi gian thi cong tir 14 gid xudng con 8

gio moi chu ky.

Céc hé thong giam sat bién dang hd trg
AL nhu nén tang BIM quéan 1y ham cua Trung
Qudc [6], tich hop dit liéu cam bién thoi gian
thyc voi mo hinh dy doan dé phat hién nguy
COo sup dd hodc hoi tu quéa muc. Thuc té tai cac
ham HSR & Van Nam cho thay viéc ap dung hé
thdng [7] giup giam khoang 60% su c¢b an toan.

Céc du 4n qudc té nhu Gotthard Base
(Thuy Si) va ham Shinkansen Kyushu (Nhat
Ban) cho thdy viéc két hop NATM véi co giGi
hoa mang lai hidu qua chi phi-loi ich tdi wu [8],
[9] trong diéu kién mién ndi, 4m udt. Két qua
nay cing cb tinh phit hop cia NATM tién tién
v6i thiét bi hién dai cua Trung Qudc cho Viét
Nam, dic biét khi xét dén han ché ngan sach va

kha nang noi dia hoa.
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Bdng 1. Tong quan so sanh cdc dir dn dwong ham

Ty 1é Giam thiéu Tham
Khu vue/Du 4n Phuong phap Dia chat | ung trudc su co .
| \ khao
(m/ngay) an toan
\ ¢ £ A Karst,
Dutmg sat cao toc Van Nam |\ wpni 4 oo khi | Tuong mua 3.9 60% [7]
(Trung Quoc) X
16n
, A CRAG A
HSR Quy Dqu*ng Quang NATM + Bé tong ba voi 49 550, [5]
Chau phun karst
Cin cit Gotthard (CH) NATM/TBM lai | D &ranit, 3.5 50% 8]
da phién
Kyushu Shinkansen (JP) NATM Nu;:; da 3.2 48% [9]
2. NOI DUNG NGHIEN CcUU - E - Tac dong méi truong (kg CO,/m

2.1. Sang loc cong nghé thong qua TAI

Chi sé thich ung cong nghé (TAI) dé
danh gia mac do phu hop:

TAI=0,4G+0,3C+0,2S+0,1E (1.1)

Trong do:

- G - Kha ning twong thich dia chét
(thang diém 1-5);

- C - Hi¢u qua chi phi (USD/m) dugc
chuan hoa theo duong co s¢ dia phuong;

- S - Yéu cau vé k¥ ning (gid dao tao;
moi quan hé nghich dao);

duong ham; mbi quan hé nghich dao).

Pé dam bao tinh nhat quén giita cac tiéu
chi ¢6 don vi khac nhau, cic bién thanh phan
trong chi s6 TAI duoc chuan hoa vé cung mot
thang do khong thtr nguyén trong khoang [0—
1]. Trong s6 TAI duoc xac dinh bang phuong
phap Analytic Hierarchy Process két hop tham
van 12 chuyén gia trong linh vic ham va HSR.

So sanh Van Nam — Quy Chau — Nam
Trung Qudc véi Viét Nam cho thay sy tuong
dong vé dia hinh gd ghé, karst cacbonat, khi
hau mua theo mua va dut gay hoat dong.
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Bang 2. Bdang so sanh

Viét Nam — Dé xuat cac

Nam/Tay Nam Trung Quéc

Hé mét doan dudng sit cao toc (Van Nam, Quy Chéu, Nguon
(Bic, Trung, Nam) Quang Tay, Quang Dong)
D4 nti, da bién chét Tuong tu: nui, karst cacbonat,
Dia chit chu dao (gneiss, granit), dad voi | vung dut gdy hoat dong, phong [6],[17], [18]
karst, dit mém ven bién hoa sau
% karst c6 myc nudc 3542% chicu dai ) p
A duong ham (Poan Trung | 38-45% chiéu dai duong ham [6], [19]
ngam cao . oL
tam, phia Bac)
Ap luc nuée ngam tdi da 1,0-1,5 MPa 1,2-1,8 MPa [6], [19]
62-80%
RQD trung binh 60-78% (P1-P3) (Puong sat cao toc [6], [18]
Nam Trung Qudc)
UCS (da) 70—120 MPa 75-125 MPa [5], [18]
Luong mua 2.500-3.000 mm/nam 1.800-2.800 mm/nam [17],[19]
Niang suit TBM EPB/ | 280-350 m/thang (thi 300420 m/thdng
Mixshicld diém P2) (tuyén duong sat cao toc Van [31,[5]
Nam—Quy Chau)
« £ 1,7-2,1 m/ngay (+32—
Nang suat NATM duoc | 7016 NATM 2,0-2,4 m/ngay [18], [19]
cai thién A £
truyén thong)
Thoi gian phan ung theo | <12 phut, d§ chinh xac 8—10 phut, d6 chinh xac 3], [4]
do6i thong minh 89-94% 92-96% ’
Chi phi trung binh/m 3.200-4.800 (tuy theo 2.900-4.200 [10]. [20]
duong ham (2025 USD) dia phuong) (>70% noi dia hoa) ’
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Y nghia dbi voi Viét Nam: EPB/
Mixshield dang mo-dun phu hgp véi cac doan
karst dai néu chuén bj tot hau can — bao tri,
trong khi NATM cai tién hiéu qua hon cho doan
ngin, khong dong nhat hodc han ché chi phi;
giam sat s6 12 yéu tb xuyén sudt. Sy tuong dong
dja khi hau v6i Nam/Tay Nam Trung Qudc cho
thiy khoang cach ning suat (~10-15%) cua
Viét Nam c6 thé duoc thu hep thong qua ap
dung cong nghé, thiét bi va quan 1y thi cong
tién tién.

- Ap dung bé tong phun chéng 4m va
phun vira trude nhu & Quy Chau/Van Nam.

- Pat ty I¢ ndi dia hdéa >65% vao nam
2027 de giam chi phi va tang kha nang phuc hoi
ctia chudi cung tng.

- Nang cao kha nang tich hgp giam sat
thoi gian thyc dé giam thoi gian ngung hoat
dong va su co.

-

Hinh 1. Biéu do radar TAI (So sdnh)

Hinh 2. So sanh nam céng nghé trén bon tiéu chi
TAI doi voi ca dir liéu thuc dia cua Trung Quoc va
cdc gia tri dw kién cua Viét Nam.

2.2. Giao thire xac thue truong

Ba dia diém thi diém dé dai dién cho sy
da dang vé dia chat HSR cua Vi¢t Nam:

Bdng 3. Ba dia diém thi diém

Piadiém | Diachat | Cac thong sd chinh
Pé bién UCS =98 MPa;
Lao Cai chét RQD = 78%; ap suat
nudc = 0,8 MPa
RQD = 65%; ap suat
Pa Na:lng ba voi nudc = 1,2 MPa;
karst lugng mua cao
(>2800 mm/nam)
L batset N = 10; muc
bong Nai | mém/phu , N
< nudc ngam cao

Tai mdi dia diém, chu trinh NATM da
sira d6i dugc thyc hién bang thiét bi co gidi tir
Trung Qudc nhung dugc diéu chinh cho phu
hop véi diéu kién ciia Viét Nam.

2.3. Quy trinh lam viéc chu trinh NATM
dwgc cai thién

Chu trinh NATM cai tién tich hop thiét
bi hién dai va giam sat ky thuat sb vao cac giai
doan NATM thong thuong:

Large-scale Mechanized
Tunnel Construction

Solution

Hinh 3. So' @6 chu trinh NATM cdi tién
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So db thé hién:

1. Khoan: May khoan Jumbo ba cin
nhanh hon, dat 16 chinh xac hon.

2. N6 min: Thiét ké dién tich ti uu dé
giam thiéu sy pha huy.

3. Loai bo bun: May xuc 1at thap cho
khong gian han ché.

4. Hd trg ban dau: Bé tong phun chong
am voi canh tay robot.

5. Giam sat: Cam bién hoi tu thoi gian
thuc duoc lién két voi nén tang BIM.

6. Lop 16t cudi cung: Lap dit doan dic
san & cac khu vuc quan trong.

2.4. M hinh kha thi kinh té
2.4.1. Phén tich dp tin cdy va sai so

Pé danh gia d6 6n dinh cua chi s6 TAI,
nghién ctru thuc hién phan tich d¢ nhay va sai
s0 theo ba budc:

+ Phéan tich d¢ nhay trong sb: Sai léch
TAI t61 da: +0,18 suy ra md hinh 6n dinh

+ Phan tich sai s6 dau vao: Sai s6 do
luong: Chi phi: £8%; CO,: £10%; Dao tao:
+12%; Sai s0 tong hop: o, = =+0.12.

+ Phan tich Monte Carlo: Thuc hién
1.000 1an mo phong: Trung binh TAIL: 3,95; D
léch chuan: 0,21; Khoang tin cay 95%: [3,54 —
4,36]. Két qua c6 do tin cy cao.

2.4.2. Gid dinh kinh té ROI

Phén tich chi phi — loi ich duogc tién
hanh bang cach str dung cac nguyén tic chi phi
vong doi (LCC), so sanh: NATM co ban véi
cac quy trinh thi cong; NATM ci tién véi co
giéi hoa mot phan va vat liéu tién tién.

*Gid dinh dau vao:

- Chi phi d4u tu ban ddu: NATM truyén
théng: 100%; NATM cai tién: +12-18% .

- Tang nang suat: 32-41% .
- Giam chi phi van hanh: 15-20%.

- Ty I¢ ndi dia hoa: Giai doan 1: 25%;
Giai doan 2: 45%; Giai doan 3: 65%.

“Két qud:
- ROI trung binh: 1,8-2,2;
- Thoi gian hoan vén: 3,55 nam.

Céc sb liéu dau ra chinh: Chi phi cho
mdi mét (USD); ROI trong 5 ndm; Muc ti€u ty
1¢ ban dia hoa (25%, 45%, 65% trong céc giai
doan cua du an).

3. KET QUA VA PHAN TiCH

Phan ndy trinh bay nhiing phat hién
chinh tr cac thir nghiém thuc dia vé cong nghé
NATM cii tién tai cc dia diém thi diém HSR
Bic-Nam ctia Viét Nam va so sanh chung véi
cac chuan muc hiéu suét tir cac bdi canh dja
chat twong ty & Nam va Tay Nam Trung Qudc
(Van Nam, Quy Chau, Quang Tay).

3.1. T¥ 1¢ {rng trudc va ting ning suit
Phuong phap NATM cai tién da chimg

minh duoc su gia ting ning suat dang ké tai ca
ba dia diém thir nghiém & Viét Nam.
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Bang 4. So sanh ty 1¢ trd trudc

NATM NATM Sw R e K
s 2R . £ . ve LA e ek Diém chuan tham chiéu
Dia diém Dia chat co SO cai tién cai tién (Trung Quéc)
(m/ngdy) | (m/ngdy) | (%) &
Lao Cai P4 bién chét LS 24 160 | Duongsatcao oc Van Nam,
ham Bao Son: 2,6 m/ngay
DPudng sét cao tbec Quy Chau,
DPa Niang ba voi karst 1.2 2.0 +67% DPuong ham Duyun: 2,1 m/
ngay
Péng Nai | DAt sét mém/phisa | 1.8 2.7 150, | Quang Tay Nam Ninh-Bing
Tuong: 2,8 m/ngay

Nhan xét: Két qua ctia Viét Nam gan giéng v6i tiéu chuan cta Trung Quéc, v6i khoang cach
<10% sau khi diéu chinh thiét bi va thiét ké hon hop bé tong phun.

Aduance Rafe Comparison of NATM Methods &cross Gites

Baim o HATW
] AT
P BTl e

Atuprce Nate |rmidagl

e D by Dy M

Hinh 4. Biéu d6 so sanh ty 1é irng trudc

Biéu do duong thé hién mirc co s¢ so voi muce céi tien cua NATM so véi muc chuan cia
Trung Quoc trén ba loai dia chat.

3.2. Hiéu qua chi phi
Phén tich chi phi vong doi cho thdy su giam rd rét vé chi phi don vi:

Bang 5. So sanh chi phi cho méi mét

. aeR NATM co sé& NATl}/[ (Kb en Dy 4n twong dwong ciia Trung Quéc
Dia diém (USD/m) cai tién Tiet kiém (%) (USD/m)
(USD/m)
Lao Cai 5.100 4.200 17,6% 4.000 (Puong ham Bao Son)
Da Néng 5.600 4.500 19,6% 4.300 (Pudng ham Duyun)
Ddng Nai 4.900 4.100 16,3% 3.900 (Pudng him Bang Tuong)
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3.3. Két qua vé An toan va Chét lwong

- Giam tinh trang vd duong: Tinh trang
v& dudng trung binh giam tir 14 cm xubng 9 cm
(-35%), tuong dwong v6i Pudng ham Bao Son
Van Nam (8 cm).

- Kiém soat sy xam nhdp cua nudc:
Poan karst tai Da Nﬁng da giam dugc 62% su
xam nhép cua nudce sau khi 4p dung cong nghé
bom vita nhiéu giai doan theo kiéu Trung Qudc
duoc st dung & Quy Chau.

- Ty 1€ su cd: Su ¢b an toan giam tur
1,1 xuong 0,4 trén 100 m khai quat (-64%), gan
bang ty 1€ 0,3 theo chuan cia Trung Qudc.
3.4. So sanh Chi s6 Thich irng Cong nghé (TAI)

Bang 6. Piém TAI: So sanh Viét Nam va

Trung Quoc
A A TAI — TAI - ];-)1em
Cong nghé o chuan
Viét Nam £
: Trung Quoc
Bé tong phun chdng 43 45
am ' '
May khoan co gidi 40 44
Jumbo

Hé thong giam sat

thong minh 38 4.2

Cac doan 16t duc san 39 4.3
Tu dong hoa chu

trinh NATM 4.1 4.4

Hinh anh truc quan vé mic do gan giii
gitra diém sb cua Viét Nam véi diém chuan coa
Trung Qudc, v6i chénh léch < 0,4 diém giita
cac cong nghé¢ duoc trinh bay trong hinh 5.

Hinh 5. Radar TAI
3.5. Théao luan

* Phan tich Khoang cach Hiéu suit:
Mic du hiéu suat NATM duoc cai thién tai Viét
Nam da tiém can chuin muc cua Trung Quéc,
sai léch khoang 5-10% vé ty 1é ung trudc va
hiéu qua chi phi. Cac yéu t6 chinh gép phan
bao gom:

- Tudi cta doi tau thiét bi - Tudi trung
binh cta may khoan 16n va ro-b6t phun bé
tong tai cac dia diém thi diém & Viét Nam 1a
7,8 nam, so voi <3 nam tai cac du an HSR cua
Trung Qubc (Quy Chau, Quang Tay).

- Hiéu qua chudi cung ung - Tai Trung
Quéc, cac doan 16t diic sin dugc san xuat trong
pham vi 20-30 km tinh tur céng ham; tai Viét
Nam, chudi cung tng hién tai thudng vuot qua
120 km, lam tang thoi gian giao hang thém
812 gio.

- Su quen thudc cua doi ngii - Boi ngii
Viét Nam can thém 2-3 tudn dé thanh thao viéc
phun bé téng thich (mg véi do am so véi cac
doi ngti Trung Quéc duoc dao tao.

- Bat 6n vé dia chit - Tai Viét Nam,
pham vi thim do dia chit trude khi dao trung
binh dat 65% chiéu dai duong ham; tai Trung
Qudc, pham vi nay vuot qua 90%, gitip giam
thiéu sy cham tré ngoai ké hoach.
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Dua trén dir liéu khao sat tai cac khu
vuc thi diém, cac rui ro chinh bao gom:

- Karst va hang rdng ngim (mién
Trung): Nguy co sap mai, mat 6n dinh mat dao
va xam nhdp nudc dot ngot.

- Poi dit gy va da niit né (mién Béc):
Gay bién dang 16n va mét 6n dinh két ciu chong
do.

- D4t yéu bio hoa (mién Nam): Gay lin
mat dat, tréi day va mét 6n dinh nén.

Céc rui ro nay c6 tinh khong dong nhat
cao va co thé thay doi nhanh theo khong gian
thi cong.

* Tiém ning ndi dia héa cong nghé:
Phén tich Chi s6 thich tng cong nghé (TAI) cho
thdy kha ning noi dia héa cao ddi véi mot sb
thanh phan nhit dinh:

- Tiém nang cao (Muc tiéu ty I¢ ndi dia
hoa >70%): Bé tong phun chiu 4m (san xudt
chat két dinh va chét tang tdc c6 thé duogc thuc
hién tai cac cum cong nghi€p Quang Ninh hoac

Nghi Son cua Viét Nam). May khoan co gidi c¢&
16n (co thé lap rap tai dia phuong voi cac linh
kién thuy lyc nhap khau).

- Tiém ning trung binh (40-60%): Cac
doan 16t duc sin (yéu cau dau tu vao co sé dic
ty dong). Hé thong giam sat thong minh (phan
mém c6 thé duoc phat trién tai dia phuong,
nhung cam bién c6 d6 chinh xac cao van phai
nhap khau).

- Tiém nang thap(<40%): Phan clng tu
dong hoa chu trinh NATM (hé thong diéu khién
PLC, bo diéu khién robot hién dang phu thudc
vao cac nha cung cdp Trung Qubc/Nhat Ban).

* Kién nghi: Thanh 1ap Trung tim
chuyén giao cong nghé him duong bo Viét
Nam - Trung Qudc tai Lao Cai, Pa Ning va
Pdng Nai dé ddy nhanh qua trinh noi dia hoa
thong qua hop tac nghién ciru va phat trién
chung, vi 10 trinh 3-5 nam.

Panh gia va giam thiéu rai ro: Cac rai
ro chinh va chién lugc giam thiéu da dugc trinh
bay trong bang 7.

Bang 7. Cdc rui ro chinh va chién luoc giam thiéu

Rii ro Kha ning Suw va cham Giam thiéu
Su cham tré lién quan dén Lap dit mai che chng tham tai ctra
S Cao Cao s A P A
216 mua x4, tang cong suat bom 1én 40%
160 gid dao tao chuyén mon cho mdi
Thiéu hut lao dong c6 tay nghé Trung binh Cao cong nhan, chuong trinh trao doi vdi
bai hoc Buong sat Trung Quoc
. x. , \ . Phat trién cac nha may ché tao sin
Su gian doan chudi cung trng Trung binh Trung binh khu vire gin cdc cong thong tin
. . N : . . Hai hoa tiéu chuan TCVN véi huéng
Su khong phu hgp vé quy dinh Trung binh Trung binh dn ctia GB/T & ITA
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4. KET LUAN

Nghién ctru nay da danh gia toan di¢n
kha nang ung dung cac cong ngh¢ xay dung
ham hién dai cua Trung Québc - dic biét 1a cac
hé thong NATM cai tién - vao dy 4n Puong sat
Cao téc Biac-Nam cua Viét Nam, nghién ctru
dua ra céac két luan sau:

a) Kha thi ky thuit: NATM cai tién,
duoc chuyén thé tir cac du 4n & Van Nam, Quy
Chéu va Nam Trung Qudc, da dat dugc toc do
nang cao 1én téi 3,2 m/ngay. Hé thong di khing
dinh kha nang tuong thich cao vdi khi hau gio
mua cua Viét Nam.

b) Kha nang kinh té: Lo trinh ndi dia
hoa theo tung giai doan v&i muc ti€u dat 65%
san luong trong nudc vao nam 2027 c6 thé
giam chi phi xay dung duong ham tir 18-22%,
ROI> 1,8:1.

¢) Quéan ly rii ro: Nhirng rti ro 16n
nhu do gié mua, thiéu lao dong lanh nghé va
gian doan chudi cung tmg c6 thé duoc giam
thiéu hi¢u qua thong qua bién phap bao v¢ thoi
tiét tai cong, cac chuong trlnh dao tao chuyén
sau va cac nha may ché tao sin tai khu vuc.

d) Khuyén nghi vé chinh sach va thye
hién: Thanh 1ap Trung tdm chuyén giao cong
nghé duong ham, hai hoa céc tiéu chuan TCVN
v6i cac hudng din ctia GB/T va ITA-AITES dé
tao diéu kién chuyén giao cong nghé lién mach.
Ut tién dau tu vao gidm sat ki thuat sd va quan
ly dwong ham dua trén BIM dé kiém soat thoi
gian thyc va dam bao chét luong.

Tom lai, vigc ap dung cac cong ngh¢
dao ham hién dai ctia Trung Qudc - tép trung
vao cac phuong phiap NATM cai tién - mang
dén mot 19 trinh dugc kiém chung khoa hoc dé
Viét Nam c6 thé dat duoc hiéu qua xay dung

duong ham dén tam dang cap thé gl(n trong
chuong trinh phat trién duong sat cao toc. Cach
tiép can ndy can bang giita k¥ thuat tién tién véi
tinh thuc dung kinh té, hop tac khu vuc va tinh
bén vitng 1au dai. <

Ngay nhan bai: 23/3/2026
Ngay phan bién: 06/4/2026
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