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LOI NOI PAU

Bén canh h¢ thong cdc tuyén dwong bo cao téc, phdt trién mang ledi
duong st toc do cao dwoc Pang va Nha nudc xdac dinh 1a giai phap dot pha
tao sw két néi cdc khu viee trén ca nuée, thic day phat trién kinh té - xa héi,
gop phan bdo vé méi truong, giam tdi cho cdc loai hinh phwong tién giao théng
khdc, dong thoi ndng cao chdt lrong cudc séng cho nguoi dan.

Theo Quyét dinh 1769/0P-TTg phé duyét quy hoach mang lwéi dwong
sdt thoi ky 2021-2030 tam nhin dén nam 2050, tuyén dwong sdt toc do cao truc
Bdc Nam tir ga Ngoc Hoi (Ha Néi) dén ga Thi Thiém (TP Hé Chi Minh) cé
chiéu dai khoang 1.545 km. Ngay 28/2/2023, B¢ Chinh tri ban hanh Két ludn
49-KL/TW vé dinh hwéng phat trién giao thong van tai dwong sat Viét Nam dén
nam 2030, tam nhin dén nam 2045, trong do néu ro “Hoan thanh toan bo tuyén
dwong sdt toc dg cao Bic - Nam trudc nam 2045,

Do day la logi hinh cong trinh xdy dung moi doi voi Viét Nam, nhiéu van
dé ky thudt cong ngh¢ phirc tap can dwoc nghién ciu, giai quyét, ddc biét trong
viéc thiét ké va thi cong nén mong, hé thong dwong ham, dam bdo sw an todn,
bén viing va hiéu qua trong qud trinh xdy dung va vin hanh. Bén canh dé, dao
tao nguon nhan lyc chdt rong cao déng vai tro then chot dé tién téi lam chi
duwoc cdc ky thudt cong nghé thi cong phiic tap.

Nhdn thirc ré tam quan trong, tinh cdp bach cia van dé, két hop voi bé
day truyén thong, kinh nghiém va nhitng thanh twu da dat duoc trong nghién
citu khoa hoc, dao tao vé mét so linh vuc quan trong gan VOi qud trinh xdy
dung cdc hang muc cong trinh cua h¢ thong duong sdt toc dg cao, Truong Dai
hoc M6 - Pia chat t6 chire Hoi thao khoa hoc Nén mong va dwong ham cho
dwong sit toc dp cao Viét Nam.

Hoi théo dwoc t6 chire véi muc tiéu tao ra mot dién dan dé cdc chuyén
gia, nha quan ly, nha nghién ciru trong va ngoai nuwdc cung trao déi chia sé
kinh nghiém, tim kiém giai phap sang tao lién quan dén két cdu nén mong va
duwong ham cho hé thong dwong sdt toc @ cao tai Viét Nam, dong thoi xay
dung mot mang lheoi hop tac manh mé, phuc vu cho sy phat trién cia linh vuc
dwong sdt toc do cao trong nuoc. Nhitng y tuong va két qua nghién ciru tqi hoi
thdo nay sé gép phan tao nén tang vieng chdc, ho tro qud trinh trién khai cdc
dw an quan trong trong tuong lai.

Xin tran trong cam on!

BAN TO CHUC
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CHUONG TRINH HOI THAO KHOA HOC
“NEN MONG VA PUONG HAM CHO PUONG SAT TOC PQ CAO VIET NAM”

i Dia diém: Phong hop Phé Yén ,
Tang 3 - Nha C12 tang, Trwong Dai hoc Mé - Dia chat

08:00-08:30

Ding ky dai biéu

Khai mac Héi thao

08:30-08:35

Phét biéu Khai mac hoi thao

PGS.TS. NGUYEN THE VINH ,
Phd Hiéu truéng - Truong Pai hoc Mo - Dia chat

08:35-09:00

Thiét ké va xay dung ham duong sat
toc do cao: Kinh nghiém quoc té va
dinh huéng cho Viét Nam

PGS.TS. PANG VAN KIEN, PGS.TS. PO NGOC ANH
Truong Pai hoc Mo - Dia chat

09:00-09:25

Chién luoc phét trién ngudn nhan luc
dia chat cong trinh, dia k¥ thuat, quan
ly cong trinh phyc vu phat trién
duong sat toc do cao

TS. TO XUAN BAN, PGS.TS. NGUYEN THI NU,
TS. NGUYEN HOU HIEP
Truong Pai hoc Mo - Dia chat

09:25-09:50

Tong quan vé nghién ciru md dun dan
hdi dong Mg cua nén dap: thuc trang
va hudéng phat trién phuc vu cho xay
dung duong sit téc do cao tai Viét
Nam

TS.NGUYEN VAN PHONG, PGS.TS. BUL TRUONG SON
Trudng Pai hoc Mo - Dia chat

ONG NGUYEN SONG THANH

Vién Nén méng va Cong trinh ngam

09:50-10:00

Nghi giai lao

10:00-10:25

Biéu hién &p luc nudc 16 rong bén
trong nén duong sat dudi tac dung tai
trong lap

TS. PO MANH TAN ,
Truong Pai hoc M¢ - Dia chat

10:25-10:50

bia Chét,thf}y vin trong thi cong tuyén
duong sat toc d6 cao Viét Nam. Thach
thirc va Giai phap

TS. NGUYEN BACH THAQ
Truong Pai hoc Mo - Dia chat

10:50-11:15

Mot s6 giai phap tric dia cong trinh
trong thi cong va quan trac ham duong
sat cao toc

PGS.TS PHAM QUOC KHANH,
Truong Pai hoc M6 - Bia chat

TS DIEM CONG HUY

Vién KHCN Xay dung Ha Nbi (IBST)

11:15:11:40

Cong nghé Lidar UAV: Budc tién
trong chuyén doi s6 quy trinh khao sat
va xay dung duong cao toc

TS. TRAN TRUNG ANH ,
Truong Pai hoc Mo - Dia chat

11:40-12:00

Bé mac hdi thao - Chup anh luu
niém
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NOI DUNG

MOt s6 van dé chung vé ham dudng sat toc
do cao

Kinh nghiém quoc té

Thach thirc dat ra tai Viet Nam

Pinh hudng van dé




Q Tuyén BDSTDC Bac Nam, chiéu dai
chinh tuyén khoang 1.541km voi
23 ga hanh khach, 5 ga hang hoa.

Q Dw kién kh&i cong cudi 2026.

Q Tuyén duwong sat  ddéi, khd
1.435mm, dién khi hoa, toc do thiét
ké 350km/h, tai trong 22,5 tan/truc;
3 loai két ciu chinh trén tuyén:
Cau khoadng 60%; Ham khoang
10%; Ké&t ciu nén dat khoang 30%
chiéu dai tuyén.

(Ngudn: Fanpage: Quy hoach Québc
gia)
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MAT CAT NGANG BIEN HINH HAM THEO PHU'ONG PHAP DAO MO
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Q Tuyén BS Lao Cai-Ha Noi-
Hai Phong, chiéu dai chinh
tuyén khoang 447,66km.

" Dy kién khdi coéng cudi
2025.

Q Tuyén dworng sat ddi, khd
1.435mm, tdéc dd thiét ké
160 km/h, 42 ham v&i chiéu
dai 23,28km trén dia ban hai
tinh Lao Cai, Yén Bai.

- (Nguon: Fanpage: Quy hoach

o Quoc gia)
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SO SANH GITA HAM 'PUONG BO VA

HAM PUONG SAT TOC PO CAO

Tiéu chi
Muc dich

Két cau

Chiéu cao - rOng

Thoéng gi6

An toan van hanh

Ham Puong B

Danh cho 6 t6, xe may, xe tai...

C6 lan xe, 1é duong, thong gio...

Lén, pht hop nhiéu loai xe

Phtrc tap vi khi thai tir dong co

Kiém soat giao thong, khoi,
chay...

Ham Puong Sit
Danh cho tau hoa

Thiét ké theo dudng ray, don
gian hon

Hep hon, do tau chay theo ray

Pon gian hon, dac biét voi tau
dién

Tin hi¢u duong sdt, an toan ray



SO SANH GIA HAM DUONG SAT TOC
PO THUONG VA

HAM DUONG SAT TOC DO CAO

am DS Toe D) Thut Him DS Téc Dy Cao

Téc do tau ~40-120 km/h 200-350 km/h (hodc hon)
Thiét ké hinh hoc  Bén kinh cong nho, doc 16n Ban kinh cong 16n, tuyén thang
hon hon
Tiét dién ham Nhé, du cho tau va an toan co Lén dé giam ap suét va 6n dinh
ban
Ap suat khong khi It anh huong Phai xir Iy song ap suat khi tau
vao ham

Két cau duong ray Ray gbi bé tong thong thuong  Ray khong ballast (slab track)

Chi phi xay dyng  Thap hon Cao hon
Yéucauantoan  Tiéu chuan co ban Rét cao, c6 hé thong giam sat tu
dong

Chéng 6n/rung Khong cao Phai x1r Iy nghiém ngat



HAM DUONG SAT TOC DO CAO - SO SANH
GITA 1 DUONG HAM 2 DUONG XE VA 2

PUONG HAM DON 1 DUONG XE

1 ham 2 dwong xe 2 ham 1 duong xe

Kho khan varai - Tiét dién ddo ham 16n, bién  Tiét dién ddo duong ham nho hon, bién

ro dang 16n hon, rui ro su ¢ cao dang nho hon, rai ro su co thép hon

Thong gid Hiéu tmg Piston thap Thuéan loi nho hi€u tng Piston, nhung
tang ap luc 1én thanh ham, toa tau.

Xuly khicosy Kho khéc phuc khi c6 hoa Dé khic phuc su ¢ do hoa hoan, chi can

co hoan, dirng toan bo hoat dong dung hoat dong cuia 1 dudng ham

ctia duong ham

Ap suat khong  Nho, bat doi xtmg khi chi c6 1 Lén, ap suat khong khi doi xtmg tao cam

Kkhi tau chay trong ham giac thoai mai cho hanh khach. Tang kha
ning xuat hién song vi ap tai cira ra (gay
ra tiéng on)

Nhu caunang  Thap Lén. Nhu cau cong suat cao hon do ma

luong sat ting trong mit cat ngang nho hon; c6
thé giam bét bang cach sir dung céac 16i
thong ngang.



HAM DUONG SAT TOC DO CAO - SO SANH
GIJA 1 DPUONG HAM 2 DUONG XE VA 2

PUONG HAM DON 1 DUONG XE

1 ham 2 dwong xe 2 ham 1 duong xe

An toan trong Kha nang va cham Giam kha nang va cham va hau qua cua viéc trat
diéu kién vén gitta 2 doan tau chay  banh

hanh binh nguoc chiéu

thuong

Antoantrong  Phaidingtoanbd2  Diéu kién lam viée va an toan tot hon vi khong
diéu kién bao chiéu tau chay c6 tau hoat dong trong ham bao tri; giao thong
dudng chi dién ra trong ham khong bao tri.

An toan khi xay Khong gian ctru ho Khoang cach thoat hiém va ctru ho rit ngan dang
ra sy cO rong hon ké dén khu vuc khong bi anh huong, duoc bao

vé (duong ham bén canh); thoi gian di tan ngan
hon trong nhiing gidy quan trong dau tién cua
mot vu chay tau do mat cat ngang nho hon; it
khong gian hon cho hoat dong ctru ho.

Chi phi xay Thap hon Cao hon 20-40%

dung



HAM DUONG SAT TOC DO CAO - SO SANH

GITA 1 DUONG HAM 2 DUONG XE VA 2
PUONG HAM DON 1 DUONG XE

Q Trudc day, ham 2 duong xe 4p dung pho bién nhat cho ca ham ngan va dai. Phuong an
2 ham don 1 duong xe chu yéu dugc str dung cho cac khoang cach rat dai (> 20 km).
Hién nay, 2 ham don 1 duong xe dugc ap dung rong réi nhd vao nhiéu tinh ning an
toan.

Q So véi ham 2 dudng xe, ham don 1 duong xe c6 thé tao ra cac diéu kién khi dong hoc
cuc doan hon (sy chénh léch, khac biét ap suat, sy dao dong &p suat theo thoi gian,
séng vi ap) va dan dén yéu cau ting cuong cong suit kéo.

Q Giao thdng mot chiéu trong ham don 1 duong xe gilp cai thién chat luong trao doi
khong khi va chat lugng khi hau trong ham.

O Cac duong ham dudng sat méi, dic biét 12 cho giao thong hdn hop, thudng duge trang
bi hé thong thdng gi6 co hoc. 2 duong ham don 1 dudng xe cho phép tan dung tot hon
hé thong théng gid co hoc va két hop vdi cdc ham ndéi ngang gilp giam dang ké
khoang céch thoét hiém trong truong hop chay téi noi tri an khdng c6 khoi. Cac ham
ndi ngang cung cap kha ning tiép can tot hon cho cac hoat dong ctru ho va chira chay.

https://www.hbi.ch/fileadmin/user upload/unternehmen/publikationen/30 Twin-
tube... Intemational-Conference-on-Tunnelling-Asia-2004 New-Delhi.pdf
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CHIEU DAI HSR PANG SU DUNG TREN THE GIOI

1 Japan 1964 3.081 km
2 Italy 1977 921 km
3 France 1981 2.734 km
4 Sweden 1990 860 km
5 Germany 1991 1.571 km
6 Spain 1992 3.661 km
7 Finland 1995 1.120 km
8 Belgium 1997 209 km
9 USA 2000 735 km
10 United Kingdom 2003 113 km
11 China 2003 40.474 km
12 Switzerland 2004 176 km
13 South Korea 2004 873 km
14 The Netherlands 2006 90 km
15 Turkey 2009 1.052 km
16 Austria 2012 254 km
17 Poland 2015 224 km
18 Saudi Arabia 2018 449 km
19 Moroco 2018 186 km
20 Denmark 2019 56 km
Total 58.839 km

11



MOT SO HAM BSTDC DAI NHAT TREN THE GIO)

# Name Country length

1 Gotthard Base Tunnel 23 Switzerland 57091 m

2 Guadarrama Tunnel Spain 28418.6600 m
3 Hakkoda Tunnel (23 Japan 26445 m

4 lwate-ichinohe Tunnel Japan 25810 m

D liyama Tunnel Japan 22225 m

6 Dai-shimizu Tunnel (3 Japan 22221 m

7 Blix Tunnel (3 Norway 19500 m

8 Shin-kanmon Tunnel Japan 18713 m

9 Vaglia Tunnel 23 Italy 18713 m

10 Firenzuola Tunnel 2 Italy 15285 m



KINH NGHIEM QUOC TE

THIET KE KY THUAT

1. Khao sat dia chat va dia hinh chi tiét

ODudng sat tdc dd cao yéu cau dd chinh xac rat cao > yéu cau cao vé khao

sat dia chat — thuy van — dia chan.
*D(rt gdy, da nirt né manh, phong héa hoac dat yéu.

eHang karst ngdm, mach nudc ngam 1én.

2. Thiét ke mat cat ngang ham toi wu

AKha nang chiu tai trong dia tang va chan dong.
ODPam bao thdng giod, thoat khai, thoat hiém.

OHan ché céng hwdng séng khdng khi ("piston effect"). 13



KINH NGHIEM QUOC TE

double-tube, single-track < > single-tube, double-track
Var. 1.) Var. 3.)
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KINH NGHIEM QUOC TE
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Thong sb tiét dién ham dudng sat theo tdc do thiét ké

Loai dworng sat

Toc dd cao

Toc dd thuong

Toc do thiét ké
(km/h)
250

300-350

120

160

200

Loai dwérng ham

Ham don 1 duong xe
Ham d6i 2 dudng xe
Ham don 1 duong xe
Ham d6i 2 dudong xe
Ham don 1 duong xe

Ham déi 2 duong xe

Ham don 1 duong xe
Ham d6i 2 dudng xe
Ham don 1 duong xe
Ham d6i 2 dudng xe

Dién tich tdi thiéu (m?)

58
90
70
100
Tau dién: 30
Tau khéng chay dién: 28
Tau dién: 64
Tau khéng chay dién: 59
42
76
52
80

16



KINH NGHIEM QUOC TE

THIET KE KY THUAT

3. Vat liéu va két cau chong

Vb chéng BTCT d6 tai cho (dwdrng ham dao bang NATM)
Vb chéng BTCT 1ap ghép (dudng ham dao bang TBMs)

K&t cdu chdng kin, kiém sodat bién dang, huy dong kha nang tu mang tai cla

khoi d3

17



KINH NGHIEM QUOC TE

THIET KE KY THUAT

4. K&t cau nén duong sat

OKé&t ciu nén Ballastless track

18



KINH NGHIEM QUOC TE

THI CONG

1. Cong nghé dao ham

ANATM (khoan nd min)

OTBMs trong da

QTBMs (Shield machine) trong dat
Ubao 16 thién

QHam dim

« ng dung hé thdng quan trac tw déng, loT



NATM and Shield TBM
Conventional tunnelling method (Drill & Blast, NATM)
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Mechanized tunnelling method (TBM, Shield)
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Application of Shield TBM

T Mono-Shield TBM
Doble shield TBM i, (




Shield TBM in Rock -= RMR

Performance
100%

80%

60%

EPBSNGLESHELDTBM T

0 10 20 30 40 a0 60 0 80 90 100
* AMR = Rock Mass Raling, geomechanics classification RMR*



Construction Cost of NATM and Shield

1800 TBM: 50~200m/week
Drill & Blast: 5~40m/week
| (Tatiya, 2005)
Tunnel Boring Machine (TBM)
~ 1200
&
+ -
o
O
O
E 600 |-
Drill and Blast (NATM)
O O- -O
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0 | | | | | |
0 3 6 9 12 15 18
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KINH NGHIEM QUOC TE

Quan trac, kiém tra danh gia chat lwgng dwong ham trong thi cong,
van hanh phuc vu bao duwéng, sira chira, thay thé

1. Hé th6ng quan trac vo chdng duwdng ham, khéi dat/da

QThiét bj do bién dang vé chéng dudorng ham (Strain gage):

QThiét bi do dich chuyén khéi dat da xung quanh dwdng ham (Extensometers)
QThiét bj do gia téc (Accelerometers)

QThiét bj do nhiét d6 (Temperature Sensors)

QThiét bi do 4p lwc nuwdc 16 rong (Piezometers)

QThiét bi do ap lwc trong vo chdng BTP, BT (Pressure Cell (Shotcrete and Concrete))
QThiét bi do lun bé mat (Surface settlement points)

QThiét bj do dich chuyén hdi tu bién dwdng ham (Prism targets)

2. Hé thong kiém tra phat hién hw hdng vé chong dwéng ham

e Thiét bi quét laze, rada, chup anh (CCD) phat hién hu hdng clta 1&p vé chéng duong ham

24



KINH NGHIEM QUOC TE

POANEIRE

ALY EE
Dt TREYS

(a) A inspection vehicle for normal- (b) A inspection vehicle for Shinkansen tunnels put
speed railway tunnels into use in 2020

Thiét bj kiém tra diéu kién bé mat vd chdng dudng ham cda Nhat (tir 2020)

Thiét bj kiém tra diéu kién bé
mat voé chéng dwong ham cla
Trung Quéc (tir 2018)

25




KINH NGHIEM QUOC TE

Séng ap lwc khéng khi do doan tau di chuyén trong ham (Kim va
nnk., 2021)

0 Khi mdt doan tau di vao ham tao ra mot song nén & phan dau tau, mot séng gidn né & phia sau tau
khi toa cudi cung di vao ham. Nhirng séng nén va séng gian n& nay lan truyén doc theo ham va&i téc
dd gan bang téc do6 am (hiéu &ng pit-tdng).

O Khi séng nén dau tién dén cudi ham, mdt phan nho cla séng nay sau do sé thoat ra khoi clira ham
dudi dang sdng xung kich hodc sdng vi dp. SAng vi dp ¢ thé tao ra tiéng 6n va rung déng trong moi
trwedng xung quanh clra ham. Phan con lai cda sdng nay sé bj phan xa trd lai ham dudi dang séng
gidn nd. Cwong do song vi ap phu thudc rat nhiéu vao sdng nén ban dau 16i vao duwdng ham
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instant‘t’ i : : : :

train velocity ‘U’

-
-

Train atinstant ‘t;’ ———p . Train at i ] .
| High-speed train A . ”
it PR = — = = 1z Loy "‘:"“'t";
/S S ST VL L LAY LLL LN L S LIV ST L LS L LS /S /S LS/
Tunnel area ‘A,’ Tunnel diameter ‘D’
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" ~ N Két cau ctra ham (tunnel
KINH NGHIEM QUOC TE hood) giam thiéu tac dong caa

song khong khi

Small number of large holes

Typical hood

Many small holes

FIIIDIE.D:“I“I'I'IIIIII-I_

Long tapered hood

Deep cutting:
holes in roof
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KINH NGHIEM
QUOC TE

K&t cau clra ham
(tunnel hood) giam
thi€u tdc dong cua
song khong khi

(a) Twong mat, (b) vong
nghiéng, (c) mli nghiéng, (d)
vom thang vdi 2 16 trén néc,
(e) mii nghiéng véi 2 16 trén
noc

Két luan: cira hdm nghiéng
cé tac dung lam giam ap luc
séng khéng khi tai clra ham
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KINH NGHIEM QUOC TE K&t cau cira ham
(tunnel hood) giam

thi€u tac dong cua
song khong khi

= ] L L

(b)

2

7

\}
Ll ] AN

Kim va nnk. (2021) d3 thiét ké mot két cAu dém dya trén dac diém sinh hoc cda mang
cd map, c6 khad ndng gidm séng vi ap dén 78% va gidm dod ddc chia séng nén dén 56%.
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KINH NGHIEM QUOC TE
Séng ap luc khdong khi do doan tau di chuyén trong him

| 10
Positive peak Tunnel exit | 1 ac ] >
C g ff’_,,/
| s | | 7om* 7| 85mi_
. _ ' e
' o= - L~ -
8 E g g 5 4 __F__,-""--‘- - -"_ﬂd_ e
7 : ey £% A
n ; — J » e 3
8 1 2 - : "-'e.l : g 5 -‘--‘r‘___,_r ] _'__.a-":_--_ - 1[]'[]”’1
B : 1 2 = A I e
: : ® O -
E ' "5_ . "
YA » |
i ‘ = E ] | |
Negatwe peak | : 0 | S I AN S B R BN R R R S E—
' 200 250 300
) ) oL . » o ) R veloclty (km/h)
Lich s thoi gian cua ap suat khi dong hoc tac dong Ap Iuc khi dong hoc 1&n thanh dudng ham do
|én twong ham sau khi nhiéu doan tau di chuyén qua ' ' doén t3u DSTDC

ham
Vi du: Pudng sat cao téc Bac Kinh — Thuwong Hai [a mot trong nhirng tuyén duwdng sat cao téc ban rdn
nhat, véi téng cong 170 cdp tau di chuyén mdi ngay. Tudi tho thiét k& cla mot ham dudng sat cao toc
don trong Trung Quéc la 100 ndm. Do dd, s6 luvong tau di qua ham (n) 13 1,24 x 107 trong subt vong doi
cta hAm. Khi mét doan tau HSR di chuyén qua mot hdm dai 1000 m véi tdc d6 300 km/h, sé chu ky (e)
cla ap suat khi ddng Ia 15. Do d6, tong s6 chu ky (Tlc) cha sdng dp suat khi ddng trong suét vong doi
cla ham l1a 1,86 x 108. Bién d6 clia ap suat khi dong thap hon gidi han pha hdy cta vét liéu bé tong. Vi
vay, |6p vé chéng bé tdng clia ham ludn & trong giai doan dan héi dudi tdc ddng chia séng ap suat khi
dong, va pha hiy mdi cé nguyén nhan do sé chu ky tai trong 13p 1én. 30



KINH Pha hly két cau vo chong duwong

NGHIEM ham do tac dong clia séng ap luwc
QUOC TE khong khi

Song xung kich tac dung 1én vét nirt trong ham lam
cho vét nit ngay cang phat trién. Cac vét nut
trong 16p 16t ham cé d6 sau tir 10-50 mm I3 phd
bién nhat, va kich thuwdc cla cac khéi bé tdng roi
thuong 16n hon 10 cm. Nguy hiém nhat la vét nit
theo chu vi ham

\\ o

R\
~ . .
Aurodynamlc
loading
Crack initiation Crack propagation \ r‘%& \%

Seconddry lining falling off Secondary crack interpenetration

Qua trinh hinh thanh va phat trién vét nirt trong vé ham PSTDC 31



Pha hay két cau voé chong
duwong ham do tac dong
cua song ap lwc khong khi

KINH NGHIEM QUOC TE

. \ i . : 2 . v‘_- V_
o e e .
B e N e -
- e N _":Y": pErS, " ': . 4 p ‘ .

4

V'

WSS aT a7 e o 29y » \ : } - . >
Su ¢6 sap 16p vo chdng duwdang ham BSTDC do song ap luc khéng khi (a) Hdm Hokkaido
Shinkansen, (b) vi du khac (Liu va nnk., 2024).

Chi dan xac dinh mic d6 nguy hiém cla vét nirt (Teng, 2015)

Chiéu rong vét nirt Chiéu dai vét nirt
(mm)

>5mm <5mm
>3 3A-2A 2A-A
<3 A A

Ghi chu: 3A: rat nguy hiém; 2A: nguy hiém; A: khéng nguy hiém
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THACH THUC PAT RA TAI VIET NAM

1. Pia hinh, dia chat phirc tap

OPwdng sat trén mat dat + cau + ciu can + ham
OPwdng sat ngoai dé thi va trong dé thi

OHam dao trong da, trong dat

2. Kinh nghiém thi cdng ham dwéng sat tdc dé cao

33



THACH THUC PAT RA TAI VIET NAM

3. Cong cu thiét ké, giam sat chat lwong

QTiéu chuan, Quy chuén thiét k&, thi cong, kiém tra, giam sat chat lwong
ACdNg cu thiét ké (Phan mém mé phdng FEM, FDM, khi déng hoc), quan ly thi
coéng (BIM, DT), kiém tra én dinh dworng hdm

4. Nang lwc/Nhan lwc thi cong

@APao ham bang TBM trong da, trong dat
OPao tao ngudn nhan lwc thi cdng ham BSTDC

5. Két ndi doanh nghiép vé&i don vi nghién ciru (Vién,

Trwong Dai hoc)

34



PINH HUGNG VAN DE

RESEARCH
AND

DEVELOPMENT

Xay dung Tiéu chuan, Quy chuan thiét ké, thi
cong va giam sat chat lwgng ham BSTBC

Phuong phdp danh gid phan loai khoi dat/d4
phuc vu thiét ké/thi cong ham DSTDC

Bién d6i tinh chat cta da, vat liéu chdng
theo thoi gian

VAt liéu lam vé chong duwdong ham
K&t cAu clra ham BSTPC

Phuong phdp s6/mo hinh thuc nghiém tinh
toan két cau duong ham, khi dong hoc

Phuong phap giam thiéu anh hudng cla tai
trong dong do tau chay dén két cau chong va
khoi dat/da xung quanh

Két hgp BIM + GIS trong thiét ké, thi cong,
giam sat chat lwgng cong trinh

Phuong phap quan trac, kiém tra danh gia
on dinh, chat lwong vo chong duong ham
trong qua trinh thi cong va van hanh
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NOI DUNG

Su can thiét phai dao tao ngudn nhan lyc
Du ki€n s6 luong ngudn nhan lyc

3 Ké hoach cung cap ngudn nhan luc

k o Nang luc cua don vi dao tao




1. Su can thiét

Viét Nam c6 hinh dang chit S kéo dai, v6i cac thanh phd 16n
nam doc theo tuyén nén c6 diéu kién rat thuan loi dé phét uy cac wu
diém ctia hé thong dudng sit.

Di kém véi d6 1a khi xay dung tuyén duong sat toc do cao s&
gip phai nhitng thach thirc khdng hé nhé ma mot trong nhiing théach
thic d6 1a dic diém vé diéu kién dia ly tu nhién, diéu kién dia chit
cdng trinh (dia hinh, cau tric dia chat, dia tang, tinh chat co 1y cia dat
da, dia chat thay vin, c4c dic diém tan kién tao, c&c hién tuong dia
chat dong luc cong trinh nhu truot 16, 1t bun da, vat liéu xay dung tu
nhién) doc dai Bac - Nam ctia nuéc ta hét stc phuc tap. Cac yéu t6 nay
s& anh huong rat 16n dén viée lya chon hudng tuyén, lwa chon loai hinh
va céc dic diém ki thuat co ban cta dudng sat toc do cao, quyét dinh
dén viéc lya chon phuong 4n nén mong tuyén dudng sat, quyét dinh
dén viéc quan ly rui ro ctia du an va cdng trinh sau khi sir dung.

Hon nita, viéc Xy dung tuyén duodng sat toc do cao trén cac
kiéu cau tric nén s& phat sinh c4c van dé dia chat bat loi khac nhau khi
ay dung, thi cong va khai thac st dung. Déc biét sy cO mat cuia CAc tai
ia_chat anh hu:ong den tinh 6n dinh cua he théng du:ong sat, C4C
c0.dat yéu sé gay ra sy mat 6n dinh vé truot va bién
dang 1Gn nén cac cong trinh dudng sit.

Tuyén di qua dia hinh | Tinh trang ngap lut | Sat lo nén duong
hiém tro |

Cau yeu § Ham phong hoa | Hanh lang dwong sat bi |
: | lan clnem ’




1. Su can thiét

Cac thach thire khi xay dung tuyén duong sit toc d6 cao

> Su phuc tap vé dic diém dia hinh, khi hau
» Su da dang vé cau truc dia chat

Q Tram t!'Ch Pé ti: Vung dong bang da dang vé tudi ngudn goc, ton
tai nhiéu thanh tao dat yéu véi thanh phan phirc tap, bé day thay

2 . A 7 4 ) 7 . ) \ Vé \N = . -
AA1 manh nav rAe vvan A5 1NN nhibn va lkdn Adai than thoa Aian

n rong. Anh: Viét Hing
Du’(‘mg Ho,Chi Minh qua TP Gia Nghia
(bak Nong)

t lin, nat cang ngay cang la

20°

DIA CHAT
DIA TANG
+ | Gii Kainbzoi: Cudi. cat, sét ket va cac thanh tao bés i

Théng Jura trén - Hé Créta; Trém tich luc dia mau do gém
cudi, cat, bot két va phun trao axit
@ Théing Triat giifa - Théng Jura gia: Da vdi dang khé, thau kinh
VoI, phun trao ridli, tram tich Iy dia chda than
- Hé Cacbon - Théng Triat duti: B4 véi dang khéi, phan I6p vira, Tay Béc
6 phun trao maphic xen k& da vi; phén cao ¢ da luc nguyén
- Hé Dévén: Phdn dui la trdm tich luc nguyén: cat, bat, sét két. Phan trén
12 thanh tao cacbonat phan 1dp vita, da voi dang kh6i mau den va xam den
- Théing Ocddvic giifa - Hé Silua: Chir yéu la cac thanh tao luc nguyén: cat
bét két. Dong BAc 6 trdm tich nui Iita. TAy BAc c6 44 voi phan 16p mau den,
da phién philit
[ Gi6i Ackézol - Thong Ocdbvic dutsi: Cac thanh tao bién chéit tao mong két
tinh vé luc dia bao gém cac da bién chét tudng granulit, da phién hai mica,
a4 phién luc c6 i bién chat Mezozoi s6m (245 triéu nam) cla cac da trdm
tich phun trao nguyén sinh cé thé c6 tudi Ackédzdi - Ocdévic sém

DA XAM NHAP
(e e o
Xam nhap Xam nhap Paléozoi Xam nhap
Palgbz6i som mudn - Méz620i s6m Créta - Kainozoi
CAC K HIEU KHAC

[=7¢] Phun trao maphic 5 Xam nhap maphic, siéu maphic
[ Phun tréo axit [ Ranh gi6i dia chét
[ Xam nhap axit, trung tinh || i gay dia chat
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1. Su can thiét

Céc thach thtrc khi xay dung tuyén duong sit toc do cao

> Su da dang vé cau trac dia chat

O Tram tich B¢ ti: Vung dong bang da dang vé tudi ngudn
gdc, ton tai nhiéu thanh tao dat yéu vo1 thanh phﬁn phtrc
tap, bé day thay doi manh, gay cac van dé 1an nhiéu va kéo
dai theo thoi gian, mat on dinh

Yy l\\\ \\l“‘”

v \ L

e g

-

v syrRintafthinh phé-HY Chi Minh_

Long An

2 - 1& oA N 3 - Pt e
LSS H - s i T Jﬂ

Vi tri bac thang én ciu vuot phan via he bi ‘rét” xudng khoang 10 cm so v6i chan cau. Anh: M.Q

Khoéng 60m dudng bi sut lin hoan toan, séu téi 5Sm.



1. Su can thiét

Céc sy ¢0 lién quan dén xay dung cong trinh trén nén dat yéu

Thi gian

1  Cao toc Sai Gon - Trung Luadng 2010

2 Du an budng giao thong hai bén bd 2025
song Bao Dinh Tién Giang (2000 ty)




1. Su can thiéet o

Cdc théach thirc khi xdy dung tuyén dwong sdt toc dé cao
O Nhom da goc va vo phong héa: Gay céc hién tuong truot 10, 1i
bun da, karst.
> Hién tuong trugt dit d4 (Cau trdc dia chat, diéu kién khi hau,
hoat dong cOng trinh cua con nguoi)

ornd = T el® T iie

Duong giao thong tri gid gan 27 ty dong vira cham ban giao st dung vira bi sut lun nghiém trong.

T s

an huyén Da Huoai), tinh Lam Déng




1. Su can thiét

Cadc thach thirc kh,i xdy dung tuyen dwong sat toc do cao SO PO HIEN TRANG CAC LOAI HINH TRUQT LO
» Hién tuong truot dat da Nam 2023 worn  KHUVUC QUANG BINH

Bing 7. 3. Hién trang trwgt 1& dit trén dia ban 10 tinh Mién Nii phia Bac nam 2014 0N 3
Tinh Quy mé trrot 1& Tong e e B, PR ) 3 - : E
Nhé | Trung binh Lén | Ratlén | Dic biét lén ﬁ_@’, L s A (F @ e :
Bic Kan 285 281 123 9 2 700 (AT T g
Hi Giang 522 288 143 4 g 067 ' ,f‘ A
Yén Bai 1163 580 383 187 9 2326 Wiy R
Lao Cai 316 162 53 3 0 534 Gk
SonLa 795 622 266 11 0 1694 RI R 7
Lai Chiu 337 325 280 18 10 070
Dién Bién 333 181 139 2 6 673
Tuyén Quang | 144 01 11 1 0 247
Thanh Héa 620 178 63 0 0 263
Nghé An 671 420 187 6 6 1200
Tong 5190 3128 1654 251 41 10264
{E‘v’gﬂﬁnr?ﬂ-_ﬁ Téi nguyén va Mbi treomg: Bao cao két qua diéu tra, danh gia phén vimg canh béo lii quét,
sat 6 dét céc dia phwowg vimg nii & Vit Nam, ngdy 19/8/2014) Chis giai
@ Truot phiing
Bang 1. Théng ké phdn loai truot [ ddt da theo loai hinh va quy moé s :;‘: Py
v 5 Sl v,
Téng $6 diém trwot phan loai theo quy md khéi tnrot 1 (B :““: g N{T ;g’; N2 b )
TT | Ténhuyén | b diém Nho Foorg Bink: Todhm R t-i‘;fﬁg, A, 1¢
treot (200m*) (200-1000m™) | (1000-20000m?) 1é thong giao thdng Ul PN,
1 | LeéThay | 45 30 5 10 e S e
3 | BéTrach | 55 26 17 12 —
4 | MinhHéa | 29 8 12 9 .
5 | Tuvén Hoa 14 1 n 6 Hinh 1. So do phdn bé cac loai hinh dich chuyén dat da
Téng cong 298 84 49 165
Ty 1€, % Bui Trwong Senva nnk, 2023




1. Su can thiét

Cadc thach thirc khi xdy dung tuyén dwrong sdt toc do cao
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Hinh 7. 11. Mot vai hinh anh tregt lo dat da tai cac khu vee de xay ra trugt lo (Nguon- ST) Hinh 4.7. Bian @b nguy co trwet 1& & Viét Nam
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1. Su can thiet

Cau Chau Héa bac qua séng Gianh, c¢6 von dau tu 64 ty dong, dugc khdi cong

, vao dau ndm 2009. Theo bdo cdo kha thi, cdy cau nay s& hoan thanh trong vong

O Hién tuong sut l1un do hang hoc karst 13 théang. Theo BQL du dn Khu vuc chuyén nganh giao théng van tdi - S6¢ GTVT
N:im 2009 Quang Binh (BQLDA), hién nay cay cau dad dat 90% khoi lwgng thi cong.

Cdc thach thire khi xdy dung tuyén dwong sdt toc dé cao

> Tru T6 (trong so 7 tru cau), don vi thi céng - Céng ty
525 (thuéc Tong Céng ty CIENCOS) da gép phdi su
co sut lun do hang ngam Karst.

» 28 coc tru vira duc sdu tie 14 - 16m bi hu hong, phal
khéc phuc bang 350 - 400m3 bé téng twoi, mat
khodng 5 -6 ty dong

-




1. Su can thiét
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Nhom da vdi sinh thanh trong thai ki
1 Devon gilta dén Carbon-Pecmi
(khodng 350-280 tridu nam trudc)
Nhom da voe sinh thanh trong thoi ki
B tirCarbon-Pecmi dén Trat gitta
(khoding 235 tndu nam tnudic)

®

Hinh 1. Mat céat 1y twong cua khu vue
c6 thé phat sinh hé sut karst (Sower. 1996)
1. Patmat 2. Phong héa thanh dat cimg chéc
3. Phong hoa thanh dat mém yéu

y

4 Quin ddo Trudng Sa
i cong i e b i D o B 4. Pa goc b} phong "ho]?l n}}'t ne , .- ) 8
5. Pa goc nguyeén khoi . T | 5 0
:DDO' 200m wttm‘ f? - 000'_

Q DS Minh Pue va nnk,2012




1. Su can thiét

O Hién tuong Id bun da

LBD-LQ da giy nhiing thiét hai ning né cho xa Nam
Pam va mot ph'?m thi tran It Ong. vé nguoi, tai san, co so
ha téng khu vuc: 13 nguoi chét, 2 nguoi mat tich, 15 nguoi
bi thuong, 279 nha & bi sap dd, cudn tréi, 159 nha bi sat 15,
hu hong nhe, 140 nha phai di chuyén, 15 diém truong bi
thiét hai, anh huéng. V& néng nghiép: 1ii da lam sat 16, vii
lﬁp, x6i mon, cudn troi khoang 282 ha lta, 304 ha cay mau
trén nuong, 2.500 con gia stic, 15.790 con gia cAm va 56 ha
a0 nudi ca. Vé thuy loi: 9 phai dap, 10.500 m kénh muong,
2.000 m ké bi vii lap, cudn tréi. V@ giao thong: 6,83 km

Mo NG}%‘AN (@ : .
2 7 -~ > J 1 'mgheﬂ‘ >
duong bi sat 16, hu hong, 0,44 km bi ngap, 49 cau, cong bi 0.9 Gty

CANH TUONG 1,6 TRIEU'M® DAT DA
BUN TROT XUONG LANG NU CHi TRONG 5 PHUT

cudn tréi, hu hong, trong do cau Nam Pam bi la cudn troi ca
hai ddu cau. V& dudng dién ludi: 170 cot dién cao thé, trung

thé bi sat 16, nghiéng, gay dé, 1 tram bién ap bi lii cun troi,
hu hai.

Chu giai
Cao d§

Val >,
High - 1934 - S

—
i\ 08 0 1 2 3 Low: 142

Hinh 1. So hoa cac lwu vwre xay ra LBD-LQ Nam Pam 3/8/2017. Cac
ky hiéu tir 1.1 dén 1.29 thé hién cac luvu vuc sudi LBD cap 1: cac subi
c6 clra ra do trurc tiép vao sudi Piéng, Nam Chién hoac Nam Pam; ky
hiéu 2.1, 2.2 thé hién cac luru virc sudi LBD cap 2: sudi Piéng (2.1) va
Nam Chién (2.2); ky hiéu 3.0 thé hién lvu vuc LBD-LQ cap 3: subi Nam
Pam doan tir diém hop Iuru cla sudi Piéng va Chién dén doan subi
Nam Pam bi ubn cong, thu hep; ky hiéu 4.0 thé hién lvu vuc LQ cap 4:
sudi Nam Pam doan tir vi tri bi udn cong, thu hep dén ciu Nam Pam va
mét phan thi tran it Ong.

Vi Ba Thao va nnk, 2023

: e e O
Hinh 4. 30. Lu bun da ¢ Yén Bai nam 2017 (Nguén Internet)
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1. Su can thiet
-
TTO - Do mua lG, mé phia nam cau Ham Rong bac qua song Ma thuéc ph g Ham Rong, TP

D Hlén tuo’rlg X()l 1()’ b(‘)’ Séng Thanh Héa dang bi x6i I8, sut lun nghiém trong.

MGt hang muc cta cau Ham RO




The Gre

at Western Railway, England (1915)

X

BAI HOC KINH NGHIEM TREN THE GI@iWm—

Location: Between Cheltenham
and Gloucester, Gloucestershire,
England.

Date: September 7, 1915.

Details: A heavy rainfall caused a
landslide that blocked the railway
track. A train traveling from
Cheltenham to London struck the

debris, derailing and causing
significant casualties.

Casualties: 10 people died, and
many others were injured.



BAI HOC KINH NGHIEM TREN THE GI@w——

Tham hoa dudng sat Tangiwai (New Zealand, 1953)

www.themegallery.co



BAI HOC KINH NGHIEM TREN THE GIIe—-

Quang canh vu sap ciu dan téi tai nan tau tai Eschede, Plr‘c ndm 1998.

:%53 .

Hém nui
Manawatu noi
tiéng v&i dia hinh
hiém tré va
thwdng xuyén xay

ra sat I& dat, dac
biét trong mua
mua.



BAI HOC KINH NGHIEM TREN THE GI@ie—

Sat Id gay su co tau hoa ¢ Manawatu Gorge, NZ 2011




Company Logo

S

Anh 2013 do yé

0 dudng sat Doncaster,

Su co

www.themegallery.com




1. Su can thiét

1) Néi dung ciia cong tdc khdo sat dia chdt céng trinh doc tuyén duong st

biéu kién dia hinh, dia mao

Céu trac dia chét

Pic diém dia tang va tinh chat co 1y cta cac loai dat da

Piéu kién dia chat thay vin

Cac hién tuong dia chit dia chat dong luc

Nguon vt liéu xay dung

Phan vung cau tric nén, 1 bun da, truot 16

Cac giai doan
thiét ke

Thiét bi ba truc

4—%\

Nghién ctru Lap Nghién etru Thiét ké Thiét ké Lap ban
tién kha thi dw an kha thi ki thuat xdy dung vé thicéng
L J L 4 L J L 4
Khao sat Khao sat Khao sat Khao sat
BKT so luge BKT so bo DBKT chi tiét DKT bé sung




1. Su can thiét

cao toc

- Xac dinh dic diém tai trong tac dong khi xay dung duong sit cao tdc

- Phan tich, du bao cac van dé dia chat bat loi khi xay dyng tuyén
duong sit cao toc

- Nghién ctru cac van dé mat on dinh truot ddi véi timg kiéu cau trc
nén

- Nghién ctru cac van dé mat on dinh lin doi voi tung ki€u cau tric nén

Hinh 4. 24. Lin dwoi mong cong trinh




1. Su can thiét

2) Dur béo cdc van dé dia kj thudt phat sinh khi xdy dung dwong BIEN DANG LUN NEN DUGNG Sl\'l' T0C B0 CAO

PHAN TiCH CAC YEU TO HOP THANH

THS. PHAM THI LOAN
86 mén Budng sdt

4
A
Cao tOC Truéing Dai hoc Giao théng van tai
KHOA HOC -CONG NGHE S S F F .

Tam ban BTCT . .

1% trudm,
' r Pém thim ban e -
‘ M3t phia trén 16

Lép dudn ‘“Mg hua

Nén di;

A 3 3 . 5 2 g =3 2
NCn dao Ncn dap l lﬁm Ncn dﬁp (,8“ Nén dﬁp : Béc modul céc 16p Téc dung caa  Tac dung cia khi

. Nhugt 8

Nén dit yéu po+ Tai rong do Ginh tai cac phan trén

Giacd nén  ,. Tai trong trung binh tac dung 1&n miéit mang
p=potr-h

Ung sudt déng va téc 4 chin dong do

a4 e us
hoat tar gay ra

Hinh 1: Hé théng két cau duong sat va tac doéng cua tai trong tinh,
tai trong dong va diéu kién khi hau

H Tiam ban > . B6 phén thir 2 B6 phin tr 3
= Lop déem then bén = W ipiami R - L - T Y L
‘A ” . » A A . . in ‘ o) o :
Dy béo _bi¢n %ng lin sau thi céng Khdng ché bién dang truong no o Thag réa 1op gia cutmg z - o
J phén bo theo doc tuyén dng dudi 16p gia cutmg :
— Tdng Qi didp
0 :——\—_‘ r e 1: 1in_§ démgx—aui\ g
T A e G ' ;

fur Fus Lip a8t durimg she thin o

\/ \/ ‘-“ ‘ w3 Thi cong:quan tric e she ke ke , PEB o
Khdng ché bién dang lin M : 7; =L sn
Phan bé doc tuyén bién dang hin thuc do 1L - i E ‘ ‘ .
Hinh 3: Phan bd bién dang lun doc tuyén tuy thubc vao T
két Céu khac nhau Hinh 2: Bién dang lun cua nén dwong dudi tac dung caa tai trong tay

theo chiéu sau va tay yéu té thoi gian cua két cau nén duong sat.



1. Su can thiét

3) Thiét ké, thi cong cac gidi phap dia ky thudt

- - - ~— - ~— —

- Thiét ké, thi cdng céac giai phap xir Iy nén dat yéu (coc dat xi mang,

bac tham, ....)

Step 1 Step 2 Step 3 Step 4

Weak CDM
Soil Layers Collumens

Soil |
Cement Columns

e L .

=)
BPua may vao v il
thi cong coc

)
dinh coc thidt ké Rat ddu khoan 1éa.
coc

Hinh 4. 20. Trinh ty thi cong coc fﬁit xi mang

et w4 Y - gt *
= <« ':‘_ A L |
¥ < S e o 2/ o 3w T o3
» 1:0pm Potade ‘Soi 21 | FP<amn
vatve A e
oLy e ol acs
A—— & v & ¢ T
—— - = = 7ﬁl ==
nm ne E
€ wce - .
- ~‘%
%
f i3
= - s & (v )] & - 30

Hinh 4. 19. Trinh tw thi cong coc cat
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1. Su can thiét

3) Thiét ké, thi cong cac gidi phap dia ky thudt

——— ey —e—y-

- Thiét ké, thi cong céc giai phap xir ly hién tuong truot, 16 dat da;

Adobe Stock | #495337861
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1. Su can thiét

3) Thiét ké, thi cong cdc gidi phdp dia ky thudt

Céc giai phap xtr Iy nén dat yéu (coc dat xi ming, bac tham,)

X Iy hién tuong karst;

Cac giai phap xir Iy hién twong truot, 1& dat da;
Xu ly 1t bun da;

Giai phap x01 10 bo song;

Cong ty Kinh nghiém da thi cong

Cong ty c¢6 phan FANCO 50 000 m dai coc dat xi ming

. Cong ty Fecon — Rai to 614 756m3 CDM, 1 118 764 m3 Jet grouting l
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1. Su can thiét

3) Thiét ké, thi céng va kiém dinh chat lwong nén mong

cdc cong trinh

- Thiét ké, thi cong céac giai phap nén mong duong sat cao toc;

- Thuc hién céac thi nghi€ém ngoai hién truong kiém tra chat
luong thi cong méng (mdng coc bé tong cdt thép, mong coc

khoan nho1);



1. Su can thiét

3) Cong tac quan trdic dia ky thudt
- Quan tric bién dang cua cac cong trinh ham, cau ]
- Quan trac trong qué trinh thi cdng cau dudng sat

4) Quan ly du an va quan ly cong trinh trong qua
trinh khai thac

- Kiém tra chat luong cong trinh
- Quan ly, khai thac va stir dung cong trinh
- Quan ly rui ro tai bién dia chét trong qué trinh st dung

cong trinh

-




2. Du kién so lwong ngudn nhan lue = .h‘

Puong sat toc do cao dong vai trd quan trong trong viéc giam tac nghén giao thong, rat ngan thoi gian di
chuyén va thic day phat trién kinh té. Gilp giam 6 nhiém moi truong nho st dung ning luong sach va giam khi
thai CO.. Hé thong ndy ciing ting cudng két ndi ving, thic day du lich va thuong mai. Ngoai ra, cdng nghé tién
tién trong DPSTHC gop phan cai thién an toan giao thdng va giam tai nan. Nhu cau nhan luc chat luong cao trong
linh vuc nay ngay cang 1on, doi hoi su dau tu vao nghién ctu va dao tao. PSTPC khong chi 1a xu huéng ma con
la giai phap giao thong ben virng cho tuong lai.

Tuyén dwong sat toc dg cao Bdc - Nam dai khoang 1.541km, tir ga Ngoc Hoi dén ga Thu Thiém, duoc dau tu
véi toe do thiét ké 350km/h, duong doi, kho 1.435mm, dién khi hoa.

Tuyén di qua 20 tinh thanh pho Thu d6 Ha Noi, H2 Nam, Nam Dinh, Ninh Binh, Thanh Héa, Nghé An, Ha
Tinh, Quang Binh, Quang Tri, Hué, Pa Nang, Quang Nam, Quang Ngai, Binh Dinh, Phli Yén, Khanh Hoa, Ninh
Thuan, Binh Thuin, Pong Nai, Thanh phé Ho Chi Minh, gom 23 ga khach, 05 ga hang.

Tién do du kién: Quéc hdi phé duyét chu truong dau tu Dy an duong sat tbc do cao trén truc Bac-Nam tai
Nghi quyét so 172/2024/QH15 ngay 30 thang 11 nim 2024.

Dy kién Lap b&o c&o nghién ctru kha thi tir nam 2025, khéi cong cac du &n thanh phan doan Ha Noi — Vinh
va Nha Trang — TP. H6 Chi Minh nam 2027, khoi cong cac du an thanh phan doan Vinh — Nha Trang nim 2028; I

Wn thanh dau tu todn tuyén nim 2035.



2. Dy kién so lwong ngu(‘“)n nhan lwe — éfc

> Theo tinh toan cua Vién Chién lugc va phat trién giao théng van tai, trong qua trinh xay dung du &n
PSTDC, can ngudn lao dong khoang 263.700 - 332.300 nguoi. Trong do, giai doan 2025 - 2030 can
khoang 111.280 - 160.020 nguoi; giai doan 2030 - 2040 can khoang 152.420 - 186.280 ngudi va
phan 16n phai cd tay nghé cao.

> Vi nhu cau nhan luc phuc vu cho nganh dudng sit toc dd cao nhu thé, Khoa Khoa hoc va K§ thuat Dia chat
s& cung cap cho ngudn nhan luc trong linh vuc ndy gom, theo ting giai doan khac nhau tir 2025-2030; Giai
doan 2030 — 2040.

@ Nganh K¥ thuat Pia chat, mdi nam dao tao 40-60 SV

O Nganh bia k¥ thuat xay dung, mdi nim dao tao 40-60 SV

@ Nganh Quan ly D6 thi va cong trinh, mdi nim dao tao 40-60 SV

- e



3. Ké hoach cung cap nguon nhin lue - A"‘

Pung trude nhu cau do, d6i véi khoa Khoa hoc va K thuat Bia chat s& cung cap nguén nhan luc phuc vu cho

cac linh vuc

1)
2)

3)
4)
5)
6)

Diéu nay s& doi hoi tuyén sinh cac 16p chuyén sau cua ki su phuc vu khao sat, thiét ké va thi céng cac giai phap

ija k¥ thuat phuc vu xay dung duong sit. l

Khao sat dia chat cong trinh — Dja ki thuat

Thiét ké, thi cong cac giai phap xtr Iy nén dat yéu, cac bién phap phong chdng truot 10, i bun d4, hang hbc
karst

Thiét ké, thi cong nén moéng cac cong trinh

Giam sat, kiém dinh chat luong cong trinh

Quan trac dia k¥ thuat xay dung

Quan ly cOng trinh




4. Ning luc cia don vi dao tao T

» Doi ngli giang vién co trinh d6 cao

> Thuc hién nhiéu dé tai lién quan dén nhiém vu
» Phong thi nghiém thuc hanh thuc nghiém hién dai
+ Khoa Khoa hoc va K§ thuat Dia chat: v4i truyén thong dao tao gan 60 nim va di cung cap hang chuc
ngan nhan luc cho cac du an, cong trinh xay dung 16n ctia dat nude trong linh vuc Pia chat cong trinh, Pia
ky thuat, Tim kiém tham do céc loai mé vat liéu khodng tu nhién. Doi ngii can bo cia Khoa Khoa hoc va
K¥ thuat Dia chat gom 59 can bo (trong d6 c6 01GS, 06 PGS, 28 TS, 4 NCS, 19 ThS, 01 CN). Péi ngil ning
luc giau kinh nghiém va co trinh ¢6 chuyén mon cao duogc dao tao bai ban tir cac nudc Chau Au (Phap, Anh,

Bi, Nga,...), Chau M¥ (Canada), Chau A (Pai Loan, Han Quéc, Trung Qudc, Nhat Ban...).
Bo mon Pia chat cong trinh: C6 trinh do chuyén mon cao 04 TS vé Dia k¥ thuat xay dung; 01 TS Quan

I ly d6 thi va cong trinh; 01 TS Khoa hoc Céng trinh; 03 TS Dja chat cong trinh; 03 ThS Dia chat cong trinh —

ol




4. Nang luc cua don vi dao tao

> CAC LOAI HINH NGHIEN CUU KHOA HQC PA THUC HIEN LIEN QUAN PEN PUONG SAT TOC PQ CAO

Loai hinh NCKH

1 Ho1 thao 03
2 Pé tai nghién ctru khoa hoc 25
3 Cong bd khoa hoc 23
4 Luan vin thac si, luan an tién si 6




4. Nang luc cua don vi dao tao - ;*""

» CAC DE TAI KHOA HQC PA THUC HIEN
1 - BUi Truong Son, Nguyén Thi Ny, Nguyén Vin Phong, Nguyén Puc Ly, Nguyén Thanh Duong, Pham Thi Viét Nga,

Pham Thi Ngoc Ha, Nguyén Vin Hung (2023). Nghién ciru va dé xuat cac giai phap phong, tranh tai bién dia chat trén dja ban
tinh Quang Binh. Dé tai cap tinh.

2. TS. T6 Xuén Ban va nnk, 2019. Bé tai Nghién ctru danh gia tinh hinh khai théc st dung dat néng nghiép va cac tai bién
thién nhién anh hudng toi sy phat trién ndng nghiép bén viing tai khu vuce trung du va mién ndi phia Bac. CT.2019.01.01. Pé tai
thudc chuong trinh KHCN céap Bo Gido duc va dao tao.

3. PGS.TS Lé Vin Hung va nnk, 2019. Xay dung mé hinh tri tué nhan tao hién dai nham danh gia, phan ving nguy co trugt
16 dat cho khu vue mién ndi phia Bac Viét Nam. CT.2019.01.02. é tai thudc chuong trinh KHCN cép Bo Gi4o duc va dio tao.

4. PGS.TS Khong Cao Phong va nnk, 2019. CT.2019.01.03. Nghién ctru va ché tao tram do, thu thap dit liéu da kénh khong
day, dir 1iéu anh vé tinh dé xac dinh quy luat phan bd d6 am, do khd han cua dat & cac khu vuc khac nhau nham gidm sat do am

mn dat, trugt 16 dat cho mot tinh khu vue mién nii phia Bac. . Bé tai thudc chuong trinh KHCN cap Bo Gié

dao tao.




4. Ning luc cia don vi dao tao T

» CAC PE TAl KHOA HOC PA THUC HIEN

5. TS Pang Vin Chi va nnk. CT.2019.01.04. Nghién ctru va phét trién thiét bi Gateway cho hé thong giam séat do
am dat dung dé danh gid mac do han dat va nguy co truot 16 dat cho khu vuc mién nli phia Bac thi diém tai tinh Lai
Chau. Pé tai thudc chuong trinh KHCN cép Bo Gi4o duc va dao tao.

6. TS L& Hong Anh va nnk, 2019. CT.2019.01.05. Nghién ctru phét trién pham mém trung tdm giam sat do am dat,
muc do han dat, truot 16 dat trén may cha tich hop cong nghé Web-GIS cho mdt tinh khu vuc mién ndi phia Bac thi

diém tai tinh Lai Chau. Dé tai thudc chuong trinh KHCN cap Bo Gido duc va dao tao.

7. TS Pham Thi Thanh Loan va nnk, 2019. CT.2019.01.06. Nghién ctru phat trién phan mém tng dung nén ting
Android ctia hé thong gidm sat d6 am dat, mic do han dat, truot 1o dat tich hop cong nghé Web-GIS cho mét tinh khu

vuc mién ndi phia Bic thi diém tai tinh Lai Chau. Pé tai thudc chuong trinh KHCN cap Bo Gido duc va dao tao.

- ‘



4. Nang luc cua don vi dao tao e

» CAC DPE TAI KHOA HOC PA THUC HIEN

8. TS Nguyén Thé Loc va nnk, 2019. CT.2019.01.07. Nghién ctru phét trién phan mém trung tdm phan tich di
liéu trén may chu hd tro ra quyét dinh vé canh béo tai bién thién nhién va quyét dinh chuyén dbi str dung dat hiéu qua
cho mot tinh khu vuc mién nii phia Bac thi diém tai tinh Lai Chau. D& tai thudc chuong trinh KHCN cap B Gido duc va
dao tao.

9.PGS.TS Nguyén Vin Lam va nnk, 2019. CT.2019.01.08. Quan ly chung Chuong trinh KHCN “Nghién ctru co sé
Iy ludn thuc tién, danh gi4 thuc trang sir dung dat va dé xuat hé théng cac giai phap cong nghé 10T dy bao, giam sat
nham st dung dat ndng nghiép hiéu qua, bén vimg thich tng véi bién ddi khi hau va cac dang tai bién thién nhién khu

vuc mién ndi phia Bac”. Dé tai thuéc chuong trinh KHCN cap Bo Gi4o duc va dio tao.

10. Nguyén Thi Nu, Nguyén Thanh Duong, BUi Truong Son, Nguyén Vin Phong, Nguyén Vin HUng, Phling Hiru

Hai, Pham Thi Ngoc Ha, Pham Truong Sinh, Nguyén Trung Thanh, Nguyén Minh Hién. Nghién ctru danh gia cac dang
Mﬂét yéu viing ven bién bac trung bd 1am co s¢ khoa hoc dé xuat cong nghé xir Iy nén phl hop phm‘
dung cong trinh. M4 s6 CT2020.04.MDA.02. 2022.



4. Nang luc cua don vi dao tao = -h'

» CAC DPE TAI KHOA HQC PA THUC HIEN

11. D6 Minh Toan va nnk, Nghién ctru Iya chon phuong phap va thanh lap ban do dia chat cdng trinh, ban d6 phan ving dia chat cong trinh
vling ven bién Bic Bo phuc vu cdng tac quy hoach va xay dung cong trinh ven bién, (rng ph6 véi bién d6i khi hau va nudc bién dan, Ma s6 CTB-
2012-02-07, 2014.

12. Nguyén Vin Phong va nnk, Nghién ctru cac dac tinh xay dung cua dat yéu va dic diém cau tric nén dat yéu ving ven bién Bac Bo, dé
xudt Cac giai phap gia cd, xur Iy nén dat yéu thich hop phuc vu xay dung céc cong trinh ven bién trong diéu kién bién doi khi hau va nudc bién
dang, M4 s6 CTB-2012-02-03. 2014

13. Td Xuan Vu va nnk, Nghién ctru diéu kién dia chat cong trinh cac khu vuc phat trién kinh té ving ven bién Bic Bo va danh gia anh
hudng cua bién d6i khi hau va nudc bién dang, Ma sé6 CTB-2012-02-02, 2014

14. Lé Trong Théng va nnk, Nghién ctru tinh chat co hoc dong cua mét s6 loai dat nén khu vuc Ha Noi, Ma s B2012-02-07.2012

15. B Minh Toan va nnk, Nghién ctru dic tinh xay dung cta tram tich loai sét amQ22-3 phan bé & PBSCL phuc vu gia c¢d nén bang céc
giai phap 1am chat, c6 sir dung chat két dinh vo co, ma so, Ma sé6 B2009-02-66, 2009

16. Ta Birc Thinh va nnk, Nghién ctru dic diém hinh thanh va phét trién cac tai bién dia cht (1t quét, truot 16) tai cac huyén Luc Nam, Luc
Ngan, Son dong, Yén Thé tinh Bic Giang lam co s¢ khoa hoc dinh hudng chién lugc quy hoach phét trién bén vimg kinh té- x& hoi/ k¥ thuat.
2007

17. T6 Xuan Vu va nnk, Phuong phap xay dung hé théng chuan céc phuong phap thi nghiém xac dinh cac dic trung co hoc cta dat yéu khu
. ddng bang Bic Bo phuc vu tinh todn nén méng cong trinh trén mit va cong trinh ngdm, Ma sé B 2007-02-42-TD. 2007

&n Huy Phuong va nnk. Thu thap, kiém chirng cac tai liéu da c6, nghién cru bd sung 1ap ban d6 phan ving dat yé
phat trién bén vimg Thu d6; Ma s6 Dé tai trong diém thanh phd Ha Néi. / K§ thuét. 2005




4. Nang luc cua don vi dao tao - ;h"
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4. Nang luc cua don vi dao tao
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m_ ng va ﬁu'(yng phat trién & Viéi ﬁ

Trudng Dai hoc Mo - Dia chat




Pat van deé B

Puong sat tbe d cao 1a xu hudng tat yéu,
la dinh huéng chién lugc ctia Chinh phu
Viét Nam (nhu cau vén tdi, kinh té, moi
trieong, XU hwdng toan cau)

La mot phan quan trong, anh hudng truc
tiép den on dinh, do lGn va do ben lau dai
cua duong sat toc do cao

P A

& Elastic and - . Critical speed -

= L resitual sefement Crnistal stichvess
Elastic and of the subgrade deiignnt of the

resicrical subgrade

sefiment the

Théng s6 quan trong: xac dinh do lun (dan
héi va du); phan tich dong hoc; dd cung
dong; téc do t6i han; giam thiéu rung dong;
thiét ké vat liéu nén

el < = -C0 dic diém riéng voi duong sat toe do cao
Dynital = = —— s >t ;s - , . ” o R
The cororade THESRLt 2 S - Chua duogc chl y ding mac ¢ Viét Nam

~

> = o — Optimal material desj
V = R for the foundatio

Trudng Dai hoc Mo - Dia chat




Cd sd ly thuyeét va phuong phap nghledl"

la 16p dat dap ndm dudi mong dudng, chiu
Nén dé tqén bo tai trong tir phuong ti,én giao Athén’g
(subgrade co nhiém vu phan phéi déu ap luc Ién dat

soil) nén, dam bao sy On dinh va tu6i tho cua
cong trinh.

(Resilient Modulus - Mr) la mét chi tiéu co
hoc biéu thi kha niang bién dang dan hoi cua
dat (hoic vat liéu dap) dudi tdc dong cia tai
trong 1ap lai

rail sl e A Gd
oy asl 8'
Sri M r

/ !
|
|
, Od
|
|

0 Sa I Sr 8-;
Bién dang du Dan hoi

1) Loai dat dap 5) Do léch tng suit

2) Do am 6) Sb chu ky gia tai

3) Do chat 7) MOi truong van hanh:

4) Piéu kién ung suat d6 am, nhiét do, tan
bano

Trudng Dai hoc Mo - Dia chat




Cdo sa ly thuyéet va phuong phap nghleta-""

Nha cao tang, Cau |
l6n, Pap thuy dién ,
chiu dong dat ;
Bién dé tat dan 2

< Dac diém nghién ctru M.:
Phu hop véi di€u kién irng suat, dac diém tai
trong dong

v' Diéu kién tng suat khac nhau (ap luc dia tang)

—> ung xu dan hoi cua dat khac nhau Dién hat nhan, Tru

v' Pic diém tai trong dong khac nhau > Ung xir ST G0k oo
cua dat khac nhau B o
Q Can dam bao (hodc mé phong) dwoc diéu
klén L}ng suat PhlIO’Ilg tién giaO ) " ) - |
thong duong bo - |

O Mo phong duoc tai trong dong do phuong
tién giao thong gdy ra

T

Tuan hoan

Tau tbe @b thuong | ‘ |
va toc dg cao | J‘l I
Tuan hoan W0 L S S

Trudng Dai hoc Mo - Dia chat



Co sé ly thuyét va phuong phap nghiémetitie ="

Phwong phap Piic diém va pham vi ap dung

MO phéng theo tai trong lap lai cua
phuong tién giao thong. Buoc ap dung
cho cdng trinh giao thong xac dinh Mr

Thi nghiém ba truc
dong (Cyclic Triaxial
Test-CTT)

“ Cac phuwong phap nghién ctru M, trong cdng trinh giao théng

Tiéu chuan sw

duno

1. AASHTO T307
2. TCCS 37:2022

6 phdng diéu kién
rng suat va tai

Xac dinh dugc md dun déng o tan so
cong huong, ap dung nghién ctru hiéu
ung cong hudng (xac dinh f ->Mr)

Thi nghiém c§t cong
hwoéng (Resonant
Column- RC)

Thi nghiém & diéu kién thyc té tai mat
duong, a4p dung cho vdt liéu mat
duong.

Thi nghiém ¢ diéu kién thuc té, &p
dung kiém tra nhanh chat luong nén
dap, tinh gién tiép Mr

Thi nghiém tam nén
dong (Falling Weight

Deflectometer - FWD)
Thi
dong (Light
Deflectometer - LWD)

Trudng Dai hoc Mo - Dia chat

Xuyén
Weight

nghiém

trong dong
ASTM D4015
Mo phéng tai trong
AASHTO T276  Jong tac dung truc
tiep trén mat dwong
Piéu kién l]’nﬁ “
ASTM E2583 thire té




Co sé ly thuyét va phuong phap nghiémetitis "

“ Cac phuwong phap nghién ctru M, trong cdng trinh giao théng

2o o ) TCCS 37:2022 AASHTO
s o | TIéuchi Nhan xét
= = Viét Nam T307 (MY

S6 chuky 1000 1000 Tuong ty nhau
TCCS c6 phan biét hai loai dét theo

U Phuong phap ba truc
dong dam bao mo
phong duoc ca diéu
kién Ung suat va dic

Do léch tng 21kPa (S < 48kPa)

diém tai trong dong . 1P (S > 45KP 41,4kPa cudng do khang cét (S), con T307
‘A A : sua a(S> a
\E/I ??u Cﬁuim E/II\I ( ) khong phan biét
Al;lg;_ll_l gnT 3 8]7 S(A? tﬁn}itu e 15 A.x:ASHTO; co su: l?hﬁn (.:Ahia t.éii trong C;hi
v Tiéu chuin co s& cia t%n nghiém tiét hon d€ phan aflh diéu klcnqthuc té.
Té)ng cuc duong bd 9 Ap luc hong LI 41.4 -> 27.6 -> T307 st dung nhi€u mtrc 63 d€ mod
A T ' =, a A oY
Viet Nam TCCS = (03) 13.8 kPa phong dicu kién thyc té tot hon.
37:2022. = D6 léch tng TCCS 37 c¢6 mirc (mg suit truc cao hon
= . 21 - 103 kPa 13.8 - 68.9 kPa .
suat trong cac giai doan chinh thuec.
‘ Séehuky 100 T307 c6 s6 chu ky thi nghiém linh hoat
tai trong hon gitra cac murc tai khac nhau.

Trudng Dai hoc Mo - Dia chat
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Cd sd ly thuyét va phuong phap ng-hiéa""

“ Cac phuwong phap nghién ctru M, trong cdng trinh giao théng
Bdng 2. Bang so sanh mot so tiéu chi giita dwong sdt toc dé cao véi dwong sdt thuong

Pudng sat thudng Pudng sat téc do cao

. em e~ 80 - 120 km/h 250 - 350 km/h
Toc do thiet ke L
(TCVN 5529:1991) (TCVN 12824:2019) a Yéu cau vé

o e 16 - 25 tan/truc 17 - 22 tan/truc nghién cuu
Tai trong doan tau Mr cao hon

Tinh nhay cam va@i bién T Rt cao sw phu hop
" . ru | N g
dang nén dudng ¢ tai trong lap,

; n ~ , . dod chinh xac
It quan trong Cuc ky quan trong va tin cay)
Yéu cau do cirng nén
dudng
Sai s0 chap nhan khi
xac dinh Mr (kién nghi +10 - 15% < £5% ‘

theo kinh nghiém)

Trung binh Rat cao va dong déu

Trudng Dai hoc Mo - Dia chat




Co sé ly thuyét va phuong phap nghiémetitim"

< Cac phwong phap nghién ctru M. trong cong trinh dwérng sat toc do cao

V&1 duong sat toc do cao, do dic diém tai trong dong truyén xuong nén dap (cuong do irng suat va
tan sO 16n hon) va yéu cau do on dinh cao hon so v61 duong bd va duong sat thuong (bang 2) nén
y€u cau doi véi cong tac thi nghiém xac dinh M, cao hon.

TCCS 37:2022 cua Viét Nam c6 quy trinh don gian hon, véi s6 luong chu ky thap hon trong cac giai doan
chinh thuc. Diéu ndy cd thé gilp tiét kiém thoi gian va chi phi thi nghiém, nhung c6 thé chua phan anh day
du diéu kién l1am viéc thyuc té ctia nén duodng.

. AASHTO T307 c6 quy trinh thir nghiém phtrc tap hon, véi nhiéu mirc tmg suat khac nhau dé mé phong
day du cac diéu kién 1am viéc cua nén duong. Piéu ndy gilp két qua thi nghiém c6 d6 chinh xé&c cao hon
nhung ciing doi hoi nhiéu cong strc va thoi gian thyc hién.

O Véi dudng sit toe do cao, thuc hién theo AASHTO T307 ¢6 thé phl hop hon vi md phong dwee diéu kién
rng suat va diic diém tai trong mot cach toan dién hon, dic biét 1a v6i nhiing tac dong lap lai va bién dong
16n tir tai trong dong cua tau (han ché: mau nhé, phirc tap + ton kém)

O Két hop véi DCP: Thi nghiém & diéu kién thuc té, don gian + it ton kém = ¢6 thé TN véi s6 luong 16n doc

. theo chiéu dai tuyén (c6 thé khdng dong nhat do vt liéu dap khéng dong nhat)

Trudng Dai hoc Mo - Dia chat




“'@Hai Phong

Bac - Nam

Hoang sa

Tridmg sa

Hé Chi Minh

Trudng Dai hoc Mo - Dia chat

Quy hoach mang lwéi dwéorng sat cao tbe & Viét Nam da dwoc Chinh phu

phé duyét tai Quyét dinh s6 1769/QD-TTg nam 2021, v&i muc tiéu phat trién

hé thdng dwdng sat hién dai, déng bd, dap rng nhu ciu van tai va thuc day

phat trién kinh té - xa héi bén virng.

v’ Giai doan dén nam 2030:

« Tuyén dwérng sat toc dd cao Bac - Nam: Trién khai xay dwng tuyén
duwong sat tbc do cao tir ga Ngoc Hoi (Ha Noi) dén ga Tha Thiém
(TP.HCM) vé&i chiéu dai khoang 1 545 km, duo’ng doi, kho 1 435 mm

Nhu cau
tuong lai vé

Du' kién sir dung ba logi B )
tong chiéu dai tuyén.;|Nén dat ddp: khoang 3 0/ tong chiéu dai tuyén. nghién cuu
Ham: khodng 10% tong chiew dai fuyen. Mr cho dat
« Cac tuyén dwong sat méi khac: Quy hoach xay dwng cac tuyén nhw dip duong
Ha Noi - Hai Phong, Ving Ang - Tan Ap - Mu Gia (két nbi v&i Lao), sit toc dd

TP.HCM - Can Tho, L&o Cai - Ha Noi - Hai Phong, va cac tuyen kétndi | ca0 13 rét
khu cbng nghiép, cang bien, khu kinh te.
v Tam nhin dén nam 2050:
*Hoan thanh tuyén dwéng sat téc dd cao Bac - Nam: Tiép tuc dau tw
hoan thién va dwa vao khai thac toan tuyén, dam bao két ndi hiéu qua gitra
cac vung kinh té trong diém.
Phat trién cac tuyén dworng sat méi: Xay dung cac tuyén két ndi khu
vue Tay Nguyén, dwdng sat ven bién, va cac tuyén két ndi quéc té, nham A

mé& rdng mang lwdi va tdng cwdng lién két vang.

16n




Thuc trang va huéng phat trién &W’

“ Thwc trang nghién ctru Mr & Viét Nam

Nhin chung, viéc nghién ctru va (rng dung Mr & Viét Nam van dang trong giai doan ban dau (chd yéu xéc
dinh theo kinh nghiém — tra bang), can c6 sy dau tw manh mé hon vé co s& phap ly, thiét bi thi nghiém va
ngudn lwc con nguwdi dé dap rng yéu cau thuc té, dac biét trong cac dw an dwdng sat tdc do cao.

___Noidung Thyc trang

: o Hién chua cé tiéu chudn qudc gia (TCVN) quy dinh vé thi nghiém xac dinh Mr.
Ca sc phap ly

(Tiéu chuén, quy
chuén ky thuét)

Tiéu chudn lién quan TCVN 8868:2011 (xac dinh md Mr bédng t&m nén) chi ap dung cho
mat dudng.

TCCS 37:2022 ap dung phu hgp cho dudng bo

Co sd khoa hoc SO lugng nghién cltu con it; Mot s6 nghién cu vé mo dun dan hoi Mr (chu yéu la két cau
(Cac dé tai, cong mat dudng) dugc thuc hién tai Pai hoc GTVT, Pai hoc Mo - Dia chat, Vién KHCN GTVT cho
trinh nghién cuu vé cong trinh dudng bo.

Mr) Chua c6 nghién clru vé Mr cho dudng sat, dac biét la ducgnf sat toc do cao.

CO sé vat chat l
(Thiét bi, nhén luc, Thi€t bi thi nghiém Mr con rat han ché: mdi co ba truc dong, xuyén dong (HUMG).

nguén luc nghién Nhan luc nghién clru rat han ché.

cau)




1.

2.

3.

o 0

Thuc trang va hudng phat trién G ViétNam=

< Hwéng phat trién nghién ctru & Viét Nam

Ung x& dan hoi (hdi phuc) cla dat dap véi tai trong dong do tau dwdng sat toc
dod cao

Nghién ctru danh gia tiém nang vat liéu dap cho xay dwng dwong sat toc do cao
(v&i tiéu chi Mr dap rng yéu cau) — theo khu vue, theo loai da goc, ...

Nghién clru cac phuwong phap xac dinh Mr cdia két cau nén — moéng duwdng sat
tdc d6 cao

Nghién ctru danh gia &nh hwdng cda dd am, nhiét do, chu ky tai trong, sw bao
hda nwdc, ... dén suw suy gidm Mr theo thdi gian

Nghién clru vat liéu madi thay thé dat dap truyén thong

Céac nghién ctru vé mé hinh hoa rng x&r ddng hoc

- ‘

Trudng Dai hoc Mo - Dia chat




1.

2.
3.

4.

Thuc trang va hudéng phat trién é-VietNaRe =

< Hwéng phat trién dao tao & Viét Nam

M& méi nganh dao tao: Ky thuat nén mong cdng trinh dwdng sat toc dé cao;
Vat liéu xay dwng cong trinh dwérng sat toc dd cao

Bd sung, cap nhat vao dé cwong cac hoc phan, chwong trinh dao tao lién quan
Pao tao cap chirng chi cho k¥ thuat vién vé cac phwong phap thi nghiém nén
maéng (vat liéu) céng trinh dwdng sat tdc do cao

Hop tac trong nwde va qudc té vé Iinh vwe dworng sat toc dd cao

«* Xay dyng bo khung phap ly

1.

2.

Xay dwng tiéu chuan quoc gia (TCVN), tiéu chuan co s&, cac quy chuan, chi
dan vé phwong phap, quy trinh thi nghiém xac dinh Mr cho dwéng sat toc dod
cao

Nghién ctru, ban hanh céc quy dinh vé gi6i han Mr (dap tng toc d6 yéu cau),
quy trinh bao duwdng nén dap (dam bao tinh 6n dinh bén virng)

Trudng Dai hoc Mo - Dia chat




Két luan va kién nghi-we A~

< Két luan

v Mr clia nén dap la mét thdng sé quan trong trong thiét ké dwong sat toc
dd cao, dwoc st dung trong phan tich déng hoc, gidm thiéu rung déng,
anh hwdng truc tiép dén kha nang chiu tai, dd ltn va toc do gidi han.

v Mr ¢6 tinh phi tuyén, phu thudc vao trang thai irng suat, dd am, chu ky tai
trong, chu trinh thi nghiém va loai vat liéu.

v Phuvong phéap thi nghiém ba truc ddng theo AASHTO T307 la phwong
phap trién vong dé xac dinh chinh xac Mr, két hop v&i thi nghiém hién
trwdng DCP dé ddm bao dd tin cay trong diéu kién thuwc té.

v’ Tai Viét Nam, nghién ctru vé Mr ctia nén dap cho dwdng sat toc dd cao
van con han ché & vé co s& khoa hoc, phap ly va co s& vat chat, nguon
lwre.

I v Hwéng phat trién nghién clru, dao tao cé nhiéu trién vong -

Trudng Dai hoc Mo - Dia chat




Két luan va kién nghi e B

< Kién nghi

v Canday manh cac nghién cu vé Mr: Phwong phap va mo hinh phi hop;
Cho céc loai vat lieu dap (cac md vat liéu quy hoach hodc dé xuét quy
hoach) theo dd chat (K98); Vat liéu thay thé; Cac yéu té anh hudng (tudi,
nguén goc, diéu kién bdo duéng), ...

v M& nganh mdi; cap nhat chwong trinh dao tao véi cac nganh lién quan;
mé& céc khda dao tao ngan han cap chirng chi.

v Dau tw may mdc thiét bi nghién ctru.

v’ Xay dwng tiéu chuan qudc gia, quy chuan, chi dan ky thuat.

- A

Trudng Dai hoc Mo - Dia chat







Nén mong va dwong ham cho dwong sat toc dp cao Viét Nam

Biéu hién ap luc nudc 16 rong bén trong nén duong sat dudi tac
dung tai trong lap

P& Manh Tan
Khoa Xay dung, Truong Pai hoc Mo - Dia chat, Ha noi

((i“ Branschsamverkan i Grunden
Iy TRAFIKVERKET @ TEKNIigII(;AI

UNIVERSITET



G161 thiéu chung

Gia cé nén dat yéu Biéu hién nén mong dwong st

Biéu hién ap luc nudce 16 rdng
bén trong nén duong sat dudi tac
dung tai trong lap

Khu wire phat trién ap lyc
nuéce 16 réng
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Co sé nghi
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Co sé nghién caru

Phan bé ing sudt vao két cdu diong ray va bién dang dwong ray do tang tdi trong hodc tang toc do

Bién dang duong ray

= ;

i tir nén



Co sé nghién caru

Khu vuc phat trién ap
luc nuac 16 rong

“' '!‘h-\'-l“-h'f b 3
OB

Khu vuc phat trién ap luc
nuaoc 10 rong

Tadatoshi 1977




Muc tieu nghién ciru

Biéu hién ap luc nwéc 16 réng bén trong mau dat
- Thi nghiém phong lab

L

Tai trong lap

i

Biéu hién ap luwc nwéc 16 réng bén trong nén dwong sat dudi
tac dung tai treng lip- Phwong phap mé phéng so




Muc tiéu nghién cwru 1

Biéu hién ap luc nwéc 16 réng bén trong mau dat

- Thi nghiém phong lab i (\

Hydraulic = Axial load

acquisition

‘ system

] - ‘ , Neén 3 truc tai trong lap
Biéu hién ap luc nwéc 16 rong bén trong nén dwong sﬁt'du’(ri
tac dung tai trong lap- Phwong phap mé phéng sé




Coéng tac chuan bi mau

.\ Hydraulic
., bump

1
i

Sample

F' .y £

Phuong phap
Moist Tamping




Kiém chirng mau

Do nén tuong
d é | 8 4% Compaction energy
/
- // —
i

Layer5 Hs:

——Muli layer Sample 1 ]

s

Multi layer Sample 2

® o

z
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Excess pore water pressure (kPa)

"
=4

3

N
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Strain, ¢ (%)

Layerd  Hy!

——Multi layer Sample 1

Layer2 H,:

~——Multi layer Sample 2

Lager3 us @ Kiém chiing chét leong phuong phap Under-compaction
I

Layer1 H;:

e

Phuong phap Under-
compaction :

0 3 10 15 20 25 30 35
Number of cycles, N



Phwong phap thi nghiém

qcyc

D6 léch tai trong, g

Thoi gian, t (S)

Buong bién vung pha hay

D6 léch tai trong, g

Ung suit hiéu dung trung binh, p’



Ap luc nuwéc 16 rong bén trong mau dudi tac dung tai trong liap

M/\/\ Mau thi nghiém sau khi nén tai lap

Time, t (s)

CSR=0.60
CSR=0.40

<o
o0

Deviatoric stress, q

CSR=0.50

<
fo

<
'

Failure sample Stable sample

=
o

Excess pore water pressure ratio, r,

. i L A L g
T (@ @;
RS

oS

0
100 1000
Number of cycles, N
A A Z 4 X X A
He s6 &p luc nude 16 rang, 1, = 5
0

(Hé s6 ap luc nuéc 16 rong r,=1: Pha hiy)



Két qua thi nghiém va co sé ly thuyét

- - - Seed et al. (1975), 8=0.3
) RaSa_CYC0.4(84)
+ RaSa_CYC0.6(84)
4 RaSa CYC1.12(90)

Seed et al. (1975).6=1.1
0 RaSa CYCO0.5(84)

o0 RaSa_CYC0.85(90)

% RaSa_CYC1.20(90)

e S e
S > 0
L L

Excess pore water pressure ratio, r,

=1
o
1

0 0.2 0.4

Ap luec nuwée 16 réng bén trong mau dudi tac dung tdi trong lap

N/N,

u=1

0.6 0.8

E

Hé s6 ap luc nude 16 rdng (Seed et al. 1975)

126

2 :
I, =—arcsin

u

Trong d6 0 1 hang sb thuc nghiém duoc xac dinh
tur thir nghiém trong phong thi nghiém

21 ] la s6 chu ky (N) duoc chuan héa theo sé chu ky tai
r,=1

r=1



Quan hé ap luc nwéc 16 réng va biét dang

©RaSa% (N=1) ©®RaSa% (N =2) ERaSa%0 (N =5) ARaSa% (N =10)
#RaSa%0 (N=N_Acc) ARaSa%0 (N=N ru=1) ORaSa84 (N=1) <~RaSa84 (N =2)
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Ap lyc nuéce 16 rong bén trong mau va chu ky tai lap Quan hé ap luc nudc 15 réng va biét dang



Muc tiéu nghién ciru 2

ﬁ FEM

I

Biéu hién &p lwc nwéc 16 réng bén trong nén
dwong sat dwéi tac dung tai trong lap
- Phwong phap mé phéng so




Phwong phap nghién curu

dwong sit duéi tac dung tai treng lip

Mét nghién ciu dién hinh R»‘-' Y %ﬁ?ﬁ

ﬁ'ﬁ’g‘” Dat khong bao hoa ﬁ:’}?%
e S AT A,

114

?7% He thong nén 3 truc tinh va dong "'

—

DAt bdo hoa



114

Phwong phap nghién cwu

(SRR
(SRS

14

mulated axial strain, £,(%)

L LAB & hiéu chuan
Pat bao hoa * e

(UBCSand model) I

Hé thong 3 truc tinh Hé thong 3 truc dong Phwong phap ;.
o= w LYJI ] 1 . )
™ -~ | curve fitting

NN, =y
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Degree of saturation, S
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Y nghia thuc té caa nghién ciru
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Y nghia thuc té caa nghién ciru
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Y nghia thuc té caa nghién ciru
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Tom tat két qua nghién céu

= Tu két qua nén 3 truc tai lap (LAB)
- Ap luc nuéce 16 rdng du va bién dang truc tich Iy theo thai gian do tai trong lap
- Sy tich Iy phu thugc dang ké vao ty sé ung suat lip (CSR)

- MGoi quan hé gitra ap luc nude 16 rdng du va bién dang tich liy duoc dé xuat



Tom tat ket qua nghién cau
= Tu phuong phap md phong sb
- Sy tich tu ap luc nuée 16 rdong du trong qua trinh tau di qua: ca & ving bdo hoa va khéng bio hoa
+ \VUng b&o hoa: Su phat trién ap luc nudc 16 rong nhanh va rd rang
+ Ving khdng bao hoa: cham hon ving dat bdo hoa
= nhung &p luc nudce 16 réng du thira van ¢ thé tich tu thy thudc vao diéu

kién hién treong: do nhiém bun caa nén dap, do tham, céc théng sb dat

khdng bao hoa



pé xuat va huéng phat trién
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Céac du an dang trién khai co lién quan

= Traffiverket ( két hop cing LTU): 2024-2028
Gia cd nén dat yéu str dung chat két dinh than thién méi truong (tai ché phu pham cong nghiép)

Pau ra: 1 Tién sy (Pong hudng dan)

= Vinnova (két hop cling LTU): 2024-2026
Gia cb nén dap duong sat/dtd bang coc go + ludi dia ky thuat

Pau ra: 1 Thac sy (Pong huéng dan)



Xin chan thanh cam on!
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Pia chat thuy van trong
thi cong tuyén duong sat
toc do cao Viét Nam.

Thach thid'c va Giai phap

Nguyén Bach Thao
D.T.T.Thuy, B.D.Bang
Trwong Pai hoc Mé-Dja chat




NOi dung trinh bay

Théng tin chung

Thach thuc BCTV trong thi cong va
van hanh BbSCT

Anh huéng ctia DSCT dén yéu t6 DCTV

e D e

M6t sO gidi phap/kién nghi




Du én duding sat cao téc Bac - Nam

e Chiéu dai 1.541 km

n

HAM : NEN DAT '
154km 449Kkm |

e Mirc dau tu: 67,38 ty USD
 Toc do thiét ké 350km/h

* Di qua 20 tinh thanh

* Str dung 10.827ha dat

DIEMPAU

Ga Ngoc Hoi Hanoi
DIEM CUOI

GaThu Thiém trHem)

Pi qua dia phan 20 tinh thanh
g0om: Ha NoOi, Ha Nam, Nam
Binh, Ninh Binh, Thanh Hoa,
Nghé An, Ha Tinh, Quang Binh,
Quang Tri, Thira Thién Hué, ba
Nang, Quang Nam, Quang Ngai,
Binh Binh, Pha Yén, Khanh Hoa,

KHd Ninh Thuan, Binh Thuan,
Pong Nai, TRHCM.
1.435mm
pudng sat doi | TIEN PO DUKIEN:
« 10-2024: trinh Quéc hoi
TOC Do thong qua chi truong
350km/h dAu .
* Cudi 2027: khdi cong cac
T Trang - TP. HCM.
* 5 ga hang héa « 2028-2029: khoi
* 133,5 triéu hanh khach/nam cong cac du an
« 21,5 triéu tan hang héa/nam thanh phan doan
Vinh - Nha Trang.
647'3,7' usD « 2035: hoan thanh
Tong dau tu xay dung
2 - toan tuyén.
| Pautucong )
Ga Thi Thiém [ D

(TP.HCM)




Du 4n duwong sat cao toc Bac - Nam

 Diéu kién dia chat thuy van da dang

e Khu vuwc dong bang: sdong Hong va song Clru Long gdm tram tich
b& roi, muc nuwdc ngdm ndng, DBSCL chi cach bé mat dia hinh 1-
2m, mang thdy van day, vung ven bién chiu dnh hudng cda thay
triéu va xam nhap man;

* Khu vue trung du: cd nguy co truot |16 tai cac suon doc, nwdc
ngam ton tai trong cac da phong hda vadi trir lwgng trung binh;

e Khu vwe d6i nii: cé mach nudc ngam khoéng lién tuc phu thudc
vao mang ludi khe nirt va dut gay, karst, cé nguy co truot 1o cao,
dac biét trong mua mua.



Hydroeology & high-speed railway

Céacvan dée bCTV
trong thi cong va
van hanh BbSCT




Céc két qua danh gia tac dong khi thi cong
tuyén BDSCT

* Jica da ti€n hanh danh gia tac dong qua lai clia tuyén dudng sat
cao toc vdi 43 yéu td thudc 4 nhém
* Yéu tO tw nhién: dia chat, dia hinh, thuy van, BCTV, ...
e Mdi trudng séng (6 nhiém khdng khi, nwdc mat, nwdc ngam, dat, dé on,...)
* Moi truong xa hoi (kinh t€, cdnh quan, strc khde, cong trinh van hoa, ...)
* Yéu t6 khac (bién doi khi hau, tai nan,...)

* Cho 3 giai doan khac nhau:
* Trudc khi thi cong
* Qua trinh thi cong
* Qua trinh van hanh BSCT.

“Study for the formulation of high speed railway projects on Hanoi — Vinh and Ho Chi Minh — Nha Trang section” (FINAL REPORT), JICA 2014




Céc két qua danh gia tac dong khi thi cong
tuyén BDSCT

* Nguon so liéu
e Cac ban do dia chat, dia chat thay van, str dung dat, ring, ...
* Cac dé an quy hoach
e Phiéu diéu tra, ...
* Phuwong phap danh gia:
* Danh gia diém cho cac tiéu chi (5 mic)
« KEt qua
* Pua ra cac muirc do tac dong Tich cue (+) hoac Tiéu cue (<) cho tirng yéu to



Panh gia tac dong cua cac yéu t6 trong qua trinh THI CONG tuyén phia Bac-GP1 (nguén JICA)
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“Study for the formulation of high speed railway

projects on Hanoi — Vinh and Ho Chi Minh —
Nha Tranq section” (FINAL REPORT)

A-: Dv kién c6é tac dong tiéu cwc nghiém trong, B-: Dy kién c6 mét sb tac dong tiéu cuec,
C-: Mwrc do tac dong tiéu cwe chwa ro, D: Khéng c6 tac dong



Panh gia tac dong cua cac yéu t6 trong qua trinh VAN HANH tuyén phia Bac-GP1 (nguén JICA)
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“Study for the formulation of high speed railway

projects on Hanoi — Vinh and Ho Chi Minh —
Nha Tranq section” (FINAL REPORT)

A-: Dv kién c6é tac dong tiéu cwc nghiém trong, B-: Dy kién c6 mét sb tac dong tiéu cuec,
C-: Mwrc do tac dong tiéu cwe chwa ro, D: Khéng c6 tac dong



Panh gia tac dong cua cac yéu t6 trong qua trinh THI CONG tuyén phia Nam-GP1 (ngudn JICA)
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“Study for the formulation of high speed railway
projects on Hanoi — Vinh and Ho Chi Minh —
Nha Tranq section” (FINAL REPORT)

A-: Dv kién c6é tac dong tiéu cwc nghiém trong, B-: Dy kién c6 mét sb tac dong tiéu cuec,
C-: Mwrc do tac dong tiéu cwe chwa ro, D: Khéng c6 tac dong




Panh gia tac dong cuia cac yéu to trong qua trinh thi cong tuyén phia Nam-GP1 (ngudon JICA)

Phu Yen

A A . . ,
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Dja chat D D D D D D T4 S ey
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Thay van D D D D D D o E
Nw&c ngam B- B- B- B- B- B- LBV S
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nU’6’C Nha Trang section” (FINAL REPORT)
Onhifmdat B B D D D B

2 ,dl" ng C- & | & | & | & | &

nwéc

A-: Dv kién c6é tac dong tiéu cwc nghiém trong, B-: Dy kién c6 mét sb tac dong tiéu cuec,
C-: Mwrc do tac dong tiéu cwe chwa ro, D: Khéng c6 tac dong



Nuéc ngam gay khé khan cho thi cong nha ga

e Lugng nudc can thdo khé cho méi m3 dat da dudi muc nuwéc ngam khi
thi cong la khoang 0,38-0,50 m3 nudc/ m3dat (thong ké cuiia 05 du’ an
thdo kho ho méng khu vuc Ha Noi)
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Nuéc ngam gay khd khan cho thi cong tuyén ngam

* Poi v&i cac tuyén ngam 50-150 m3/gio/km ham (so6 liéu tham khao ti
cong trinh tuyén Metro TP.HCM)




Nuéc ngam gay kho khan cho thi cong ham qua nui

* Nhiéu doan ham c6 dat da yéu, nut
ne, karst
* Luu lwong nudc >151/s (>60m3/gio)

 Giai phap thoat nudc bi dong, tiéu
ton thai gian va chi phi cho qua trinh
thi cong

Ngudn: Céng ty Déo C4, tuyén dudng sat Bac Nam




Nuéc ngam gay kho khan cho thi cong ham qua nui

phai dirng thi cong dé nudc
thoat

f s~ < j:h .
Ngudn: Cong ty Déo C4, tuyén duding sat Bac s =mv e

-

-y



Nuéc ngam gay kho khan cho thi cong ham qua nui

* Gay hién tugng cat chay hoac
lam rong dat da xung quanh
ham




Nuéc ngam gay khé khan cho thi cong ham qua nui

* Nuwdc chay vao ham gay sat
|G, trugt dat trén bé mat:
Anh huéng dén an toan
cong trinh va khu vu'c lan
can.

* R4t can céac nghién cliiu
PCTV dé du béo nhitng ddi
chfa nuwdc ngam




Nuéc ngam chay vao dudng ham trong qua trinh
van hanh BDSCT

* Van dé nudc chay vao duong ham la kha pho bién
e VViéc xtr ly chong tham kho khan va it hiéu qua, dac
biét trong qua trinh van hanh tau cao toc.

* Can c6 hé thong thu gom va thoét nudc chi dong ¥
(ranh thu nu'dc, 16 thoat nuoc) RN =L ]

* Ngoai ra, hién tuwong truong nd cac da sét-sulfat % YA 3"_—_,,-_;—;ff’;j_};}f’{;__
cling xuéat hién pho bi€t khi bdo hoa nudc (Melnikoy, |7 i/ L
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Sequential loading device

Nuéc ngam tang lam giam van toc toi da

‘1(‘ ase 3 level

Case 2(4) level

e S&r dung ly thuy&t mdi trudng 10 rong Biot két
hop mo hinh 2.5D FEM, khi muc nudc ngam
tang tl day nén dat |én bé mat I&p mdng, bién
dang bé mat I&p mdong tang khoang 55%.

* Lun tich ldy la 76mm, 1&n hon 30 lan khi muc

nudc ngam dang (case 3) sau 700.000 lvot &
toc d6 360km/h ;

M. Case 1 level

Roadbed

Testing Box
15 m*x5Smx6m

Jiang, H va nnk. Dynamic performance of high- speed railway formation
with the rise of water table. Eng. Geol. 2016, 206, 18-32 Xuecheng Bian va nnk (2016)



Nuwdc ngam tang lam giam van toc toi da

« Toc do toi da giam 22.8% , 108m/s (case 3)
so vOi 140m/s (case 1)

* D6 bién dang case 3 (1.6mm) tang 94.5% so

v@i case 1 (0.6mm) & toc do 108m/s

Table 2. Parameters used for each saturated soil layer.

Density of

Biot" Biot's Young's Poisson’s Soil Liquid Sail Permeability
Soil Layer Cons(:a;t N Constant Modulus E Ratio Particles Density Damping Porosityn  Coefficient
3
M (MPa) (MPa) v (kg/m?®) (kg/m®) Dy kp (m/s)
Roadbed 0.001 0.001 240 0.25 2500 1000 0.05 0.001 1
Subgrade 1.000 6400 80 0.3 2700 1000 0.05 0.3 10-°
Soil layer 1 1.000 3520 45 0.35 2700 1000 0.05 0.6 10-¢
Soil layer 2 1.000 3520 45 0.35 2700 1000 0.05 0.6 10-8
Soil layer 3 1.000 3520 60 0.35 2700 1000 0.05 0.6 10-°

Effect of Groundwater Level Rise on the Critical Velocity of High-Speed

Railway (Jing Hu va nnk, 2023)

]

Vv
X

N S = — o
IN o0 [} o (=

Maximum displacement (mm)

S
=

4 Roadbed
4 - ¢ Case3
3m
’:‘.-'EEEEE————-———=——' i== zCaseQ _::_
elements 60 m
Damping elements
Z'Casc] Y
— 5 >
Jing Hu va nnk'12023)
—s— (asel : : :
[ - & - Case? I 11 125 m/s
= | Q‘-’I’_—
—4—- Case3 sy
/’I( "g..:.l
! I <A
- 108 mvs / S
B “ | 1 I
__‘_dé I | I
ISl S I |
I I I
| ! | 140 m/s
i I 1 I
E I 1 I
A R TEPE R SRR TR SLN ]
0 20 40 60 80 100 120 140 160 180

Train speed (m/s)



50.0 L

13.6 ,
i Embankment

Tac dong cua khai thac nuéc ngdm dénBSCT . -~ o
« Giéng khai thac nudc ngam tang nong gay lin va bién Center Tine of

embankment

dang ngang, tuyén tinh véi lvu lwgng bom va giam
theo ham m khi tdng khoang céch dén 16 khoan
* VGiluu lvong 1000m3/ngay:
* gay lun 10.55mm, bién dang ngang 8.66mm
(16 khoan cach 50m)
* gy lun 3.35mm, bié€n dang ngang 1.85mm
(16 khoan cach 200m)

Pumping well

Effect of Groundwater exploitation on embankment
for High-Speed Railway (Luwei Huang va nnk, 2015)




Tacdong cua thi cong duong sat
¢ dén nué’c ngam




Thay doi ché do dong chay nuwdc ngam

« DBSCL va khu vu'c mién Trung, dong ngdm c6 xu huéng thoat ra bién theo dia hinh
* Cac cong trinh trong hé thong BSCT sé anh hudng dén ché do dong chay “barrier effect”.
« Pud'ng ham tao thanh céc bic twdng chan, dang muc nuwdc & thuong lwu ha thap & ha luu

* Muc nudc dang cao 1,5-2,0m trudc va
sau ham.
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Dana Barokovd va nnk (2023) Assessing the Impact of a
Railway Tunnel on Groundwater Flow Regime...
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Gay 6 nhiém dat va nudc ngam

* Viéc thao khoé lam ha thap muc nudc ngam lam thay doi thanh phan
hda hoc cua nudc (oxy hda luu huynh, khir Sulfua, giai phong axit va
SO4,...

* Doi v6i DBSCL, DBSH, c6 nguy co oxy hda FeS, tao ra SO, va axit, tang
nguy ca gidi phong Asen, gay xam nhap man tir nuéc bién

« Muc nuéc c6 thé phuc hoi nhanh chdng sau khi thi cong song moi
trwong thuly dia hda kéo dai trong nhiéu nam

* C6 thé gay tac nghén cach hé théng thoat nudc trong duding ham do két
tua Mn, Fe va CaCO,
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Giai phap ky thuat

» Danh gia chi tiét diéu kién BDCTV, dac biét cac cau tric phuc tap (khe nit, karst)
cO nguy co bien dong muc nudc ngam L&n (do khai thac, lien thong véi nwdc mat
hoac gilra cac l&p chira nudce)

e Can dam bao tot thoat nudc trén bé mat, dn dinh mai déc.

* Xay dung hé théng quan tré,c dia chat thdy van: Theo doi dién bién muc nuéc,
bién dang lun, chuyén vi, két hgp v&i mo hinh s6 dé du bao, canh bdo sm cac
su cO.

* Gidm thiéu anh hudng dén nuéc ngdm do céac dudng ham (sl dung 6ng thoat
nuwdc xuyén qua ham)

* Tinh todn hé théng L6 khoan thdo khd hé mong khi thi cdng nha ga, tru cau mét
cach hiéu qua.



Pao tao ngudn nhéan luc

» Dao tao chuyén sau vé dia chat thiy van trong thi cong dudng sat cao tdc tir
cong nhan ky thuat, ky thuat vien dén ky su’ va chuyén gia

* NOi dung dao tao:
e Ché do van dong cuia nudc ngam, nuwdc mat, twong tac gilra nudc va cong trinh
» Céac phuong phap khao sat DCTV hién truong (thi nghiém tham), ap dung céc thiét bi
va cong nghé khao sat, DCTV hién dai
 Thiét ké va van hanh cac he thong quan trac (muc nwdc ngam, ap luc nudc, lan,...),
phan tich va x& ly so liéu quan trac (thai gian thuc)

* M0 hinh hdéa dia chat thdy van trong du bao va danh gia cac tac dong
* Phuong phap dao tao:

« Ngan han

o ly thuyét két hgp thuc hanh, trong phong lab va hién truong






& huve

Truong Pai hoc Mo - Pia chat

MOT SO GIAI PHAP TRAC PIA CONG TRINH TRONG
THI CONG VA QUAN TRAC HAM BUONG SAT CAO TOC

PGS.TS Pham Quéc Khanh
TS. Diém Cong Huy

Email: phamquockhanh@humg.edu.vn

2025/4/15
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NOI DUNG

1. PAT VAN bE

2. YEU CAU PO CHINH XAC THI CONG, QUAN TRAC PUONG HAM VA
PUONG RAY TAU CAO TOC

3. GIAI PHAP THI CONG PAO HAM
4. GIAI PHAP QUAN TRAC PUONG HAM VA PUONG RAY TAU CAO TOC
5. THAO LUAN VA KET LUAN
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MO DAU

- Tau dwdng séat cao tdc la loai tau dwoc thiét ké dac biét dé van hanh trén céc
tuyén dwéng sat cao tc, tdc do tlr 200km/h dén 350km/h, tham chi Trung Qudc
mai dwa ra gidi thiéu tau chay 600km/h.

- D& tau cao tbéc co thé van hanh an toan can c6 co s& ha tang 1a cac tuyén
dwdng sat cao téc co tiéu chuan cao, khdng giao cat véi cac loai dworng khac va
co sw 6n dinh tét.

- Trén thé gidi co trén 20 qubc gia cd dwdng sat cao tdc, tiéu biéu hién nay la
Nhat, Trung Qudc, Phap...

sogpsen Nhat Ban (320km/h) TGV Phap, 300km/h
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Vi thé can xay dwng cac tuyén Céng taC tl'aC d|a

dwdng ham, cac cay cau can

dé 1am cho tuyén dwdng thang Khao e Quan{
hon, khéng gia cat véi cac sat Thi cong {/trac bién
dwdng giao théng khac. dang
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1. Khao sat

TRUNG QuoC
PiH Miy sON y CUA KHAU CHI MA
T SER

R
PRL )
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2. Y&u cau do chinh xac thi cong, quan tric ham va dwong ray

functionality for every
application

2025/4/15




2.1. Y8u cdau dé chinh xéac

Bdng 1: Yéu cau dé chinh xac thi cong duwong ham [15]

Sai s6 thi cong dwong ham

Phwong ngang va doc

Sai s6 dinh vi truc dudng ham phai dudi +£5 mm.

Cao do

Sai s6 cao do duoc kiém soat trong khoang +£3 mm.

Pwong ham dai (>10 km)

Sai s6 toan tuyén chap nhéan trong khoang +10-15
mm, nhung can diéu chinh lién tuc dé dam béo truc

ham thang.

Goc dinh hwéng

Sai s6 goc léch truc ham duéi 0.01 d§ (twong
duong 1/6000).

2025/4/15




2.2. Yéu cau dp chinh xac thi cong dwong ray

Bdng 2: Yéu cau do chinh xdc thi cong
dwong ray trong ham[15,16,17]

Sai s0 thi cong dwong ray

Kho dwon ray

Sai s6; +2 mm (1435 mm 1a kho tiéu

chuan).

D6 chénh cao giira

Sai s6: <2 mm trén doan thang, <3 mm

trén doan cong.

2(

hal ray
Sai s6: <4 mm trén chiéu dai 10 m (yéu
P thang dirng cau khat khe hon ngoai ham do khéng gian
han ché).
4 hing ngang Sai s6: <3 mm trén chiéu dé 10 m.




2.3. Yéu cdu dp chinh xac quan tric dwong ham (nén, vé ham)

Bdng 3: Y8u cau dé chinh xac quan trac chuyén vi ham[17,18]

Yeéu cau do chinh xac

- D6 chinh xac do: £1 mm.

L. - Sai s6 cho phép: <5 mm trong 6 thang sau thi
Po lUn nén ham .
cong.

b6 chinh xac do: +0,5 mm.
Chuyén vi ngang va doc

- Trong giai doan thi cong: Hang ngay hoac hang

Tan suat do tuan.

- Sau thi cdng: Hang thang trong 6-12 thang dau,

2025/4/15
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2.4. Yéu cdu dp chinh xac quan tric dwong ray

Béng 4: Yéu cau dé chinh xac quan trdc bién dang dwong ray[17,18]

Yeéu cau do chinh xac

- Bo chinh xac: £+1 mm.
Do cao duong ray

Chuyén vi ngang S
. Do chinh xac do: £0,5 mm.
va doc

, Sur dung cam bién laser hodc toan dac
Thiét bi do

2025/4/15

dién tir véi sai s6 hé thong <0,2 mm.,




& vuve
3. Giai phap thi cong dao ham
Hé thong luwdi khong ché trac dia

Quén hé
N\
Luoi tréc dia,

2025/4/15

L{ Luoikhéng
ché trén mat |
dat

Khi thi cong cac cong trinh duong ham, do
chinh xac théng ham ctia cong trinh phu thudc
rat nhiéu vao céng tac dinh huéng ham. Néu
cong tac dinh hudng ham lam khong tot thi
két qua thong ham s& khong dat yéu cau han
sai cho phép, anh huong dén chat lugng, tién
d6 thi cong cong trinh. Co6 khi con phai thiét
ké, thi cong lai ca doan ham. Tuy nhién, tay
thudc phuong phap dao ham ma hé thong ludi
trac dia c6 sy khéac nhau.




& huve
- Lwéi trén mat dat (toa d¢ va d¢ cao): Can duogc do noi vdi toa
dd va do cao nha nudc, khi thi cong thi ¢ thé sir dung hé toa do thi
cong.

ZD,

2025/4/15




- Ludi trén mat dat

e ——
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o lién hé:

Tuy thudc vao phuong phap thi cong s€ co6 cac phuong phap do
lien hé khac nhau (qua ctra ham, giéng ding, giéng nghiéng, ham
phu...)

202!
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- Po lién hé qua giéng dirng
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- Lwéi khong ché triac dia trong ham
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Puong chuyén thi cong
_______ Puong chuyén co ban

Ludi chuyén trong ham tao thanh vong khép ;
\
\ y—
) 4 yd
1 2 3 \
CHA /—

Puwong chuyén trong ham tao thanh vong khép
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- Pinh hwéng trac dia trong him

The New Austrian
Tunneling Method
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3.2. Pdo ham theo phwong phap TBM
DPao ham theo pp nay 1a dao ham theo 1 hudng:

Cudn cap trong tunnel

Khochiaong . .
thong hai ong thong hai

PeaL Ceam e a eee W 80 M e

Nguon dién Cudn cap
Boi dong /cao thé

HO tro lién keét
ThOng gio

Choi thép duoi khién
Kich day

Pau cit 'l!

l' 1 %=
'\w-ﬁn‘-»-r —‘

o e T '

SR S - SR B Sate SRR UG Sed SEEe Sees Sate SEem 8 e =8 W

céu phu

Chdithép Cau phu\_ Béng ca Bé chia ddu udnéng Cau  Kho chiz
ong hut — khoan  duoi khién  Ap v6 ham  thuj It nang gng
A
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3.2. Pdo ham theo phwong phap TBM
Cong tac trac dia trong thi cdng trén mat dat va do lién hé:

SIIISTS

~Tunnel Control Station

~ AtTunnel R
A ",Underground";

ST TSI,

Diém khong ché mdt ban 2 Lo . A
PR :g P & Diéem moc trac dia dwoc chuyén
trén mat dat gan cua ham, I A
: xuong ham

gieng dung.
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3.2. Pdo ham theo phwong phap TBM
Hé thong dinh hudéng ciia TBM:

Chuyén toa do trdc dia qua duong chuyén kép trong ham

2025/4/15
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3.2. Pdo ham theo phwong phap TBM
Hé thong dinh hudéng ciia TBM:

= = S Pl




3.2. Pdo ham theo phwong phap TBM

Hé théng dinh hudng cua TBM:

AP —— s iy

T Sveeeine
- e, P m——
. - e
Tl A 141200
- A oM g
4 e o mew e

©Q st ¥ oa

N MR I e (W eat B S | ——

Buong diéu khién TBM D¢ léch vi tri truc dwong ham
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4. Giai phap quan triac dwong ham va dwong ray tau cao toc
4.1 Quan trdc dwong ham

2025/4/15
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4. Giai phap quan triac dwong ham va dwong ray tau cao toc
4.1 Quan trdc dwong ray

Quan trac dwong ray dwong sdt cao toc

2025/4/15




5. Théo luin va két ludn
5.1. Thao luan

- Trong giai doan thi cdng, céng tac trac dia Qilp Xac dinh vi tri,
cao do va huong tuyén cua dwong sat cao toc, dam bao viéc thi
cong dung theo thiet ke

- Trong giai doan sir dung, cong tac trdc dia dong vai trd vo clng
quan trong dé quan trac bién dang dwong sdt cao toc Va vo ham,
ddam bdo VA cdnh bao kip thoi moi thdng sé kj thudt dwoc duy tri
trong nguwong an toan.

2025/4/15




5. Théo luin va két ludn
5.2. Két ludn

Cong tac trdac dia khdng chi 14 nén ting dé thi cong
chinh xac ma con 1a "tai mar'" trong viéc quan trdc va
duy tri sw an toan, bén vitng ciia dwong sdt cao toc qua
dwong ham. Thiéu trdc dia thi sé that bai khi 1am dw an,
ting chi phi siza chita hodc thim chi gay nguy hiém
trong qua trinh s dung. V1 vay, day la mot khau khong
thé thiéu va cin dwoc dau tw ky luwéng vé cong nghé lin

nhan luc.

2025/4/15




Xin chan thanh cam on
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OC THUAT

CONG NGHE LIDAR UAV: BUGC TIEN TRC
QUY TRINH KHAO SAT VA XAY DUNG PUC




NoOi dung

Chuyén d6i s6 4w Lidar UAV



Boi canh va Tam quan trong cua
Chuyéen doi so (1)

Xu hwéng chuyén dbi so toan cau.

02 06

Increased
investment
in
Blockchain

Increased
migration to
the cloud

HAISAM ABDEL MALAK



Boi canh va Tam quan trong cua
Chuyeéen doi so (2)

Tam quan trong cla chuyén dbi sb trong quy trinh khao sat
va xay dwng dwong sat cao toc:

*Tang hiéu qua (Efficiency).

*Nang cao d6 chinh xac (Accuracy).

*Giam chi phi (Cost Reduction).

-Tiét kiém thoi gian (Time Saving).

«Cai thién tinh bén virng (Sustainability).
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Photogrammetry vs Lidar

Photogrammetry LiDAR

A ——

H ~ Laser pulses

Image 1 Image 2




Cau truc hé thong Lidar UAV ﬁk

on it. The returned pulses are
captured and recorded.

4
/




Cong nghé Lidar UAV (tich hop
Photogrammetry)

Kich thwéc 155x128x176mm

Trong lwoong 905%5g

S Lftrewm 5 4 A
o Congsuat ;o 15i da
o T Ip IP54
5|/ Thidretum ' Mav bay hg 300 RTK va M350 RTK; bay theo
g ] y bay dang dia hinh, dinh vi tam chup
g e SO g tror ] ,
Bl e - chinh xac
Pham vi phat DP9 phan xa 450m @ 50%, Oklx;
RETURNED ENERGY (INCREASING) & . . N
> wavco  hien Do phan xa 250m @ 10%, 100KkIx

Ngang: 5cm @ 150 m; Doc: 4 cm
‘Dé chinh xac @ 150 m.

cua hé thong
toc d6 bay 15m/s

LiDAR 5; 905nm (chu dong quét ban dém)

Camera RGB 4/3 inch; 20MP







Uu diém cua Lidar UAV

TOc d6 thu thap di liéu nhanh chdng.
Kha nang tiép can dia hinh kho khan.
DO chinh xac cao.

‘Mat dé diém day dac.

Kha nang thu thap di liéu da tang.
«Giam thiéu rai ro cho ngwoi khao sat.




Wng dung trong Giai doan Khao sat
Dia hinh

*Thu thap di liéu dia hinh chi tiét cho

|ap ké hoach tuyén duwdng sat.

*Tao M6 hinh Dia hinh S6 (DTM) va Mé

hinh S6 B& mat (DSM).

X4c dinh cac yéu to dia hinh quan
ORC (do doc, dla chat thay van ).




c DJl Terra

Reconstrucion © ® 2

e @ 22-2-VT1

v Files
5 set(s) of data >
Base Station Center Point Settings ©3

v Parameters

Scenario
» Point Cloud
» 2D Map [ J
» 3D Mesh [
» Ground Point Classification o
» DEM [ J
» Contour [
v Advanced
Accuracy Control and Check () >
Output Coordinate System
QO Arbitrary Coordinate System
& Vnnum Panrdinata Cuntam £
Intensity Height Return
. L
. TPRRSERIY




Wng dung trong Giai doan Thiét ke

*Tao md hinh 3D phuc vu thiét ké tuyén,
cong trinh phu tro.

*Tinh toan khoi lwong dao dap chinh xac.
Phan tich dia hinh va toi wu hoa thiét ké




C DJI Terra

" Reconstructon & @ &

0o 1" ‘
»
v Files
5 set(s) of data > '

Base Station Center Point Settings S

v Parameters

Scenario

» Point Cloud

» 2D Map

» 3D Mesh

» Ground Point Classification
» DEM

» Contour

v Advanced
Accuracy Control and Check >

Output Coordinate System
QO Arbitrary Coordinate System A

B Vnnaum Canrdinata Cuntam



Ung dung trong Giai doan thi céng

Giam sat tién doé thi cdng bang cach so sanh
di lieu Lidar dinh ky v&i mo hinh thiét ké.
-Kiém tra chat lwong thi céng (d6 bang phang,
cao do).

Do dac va tinh todn khoi lwong vat liéu da s
dung.

*Quan ly an toan lao déng (mé hinh 3D truc




C DJI Terra

~ Reconstruction @& ® &

000 1" g
»
v Files
5 set(s) of data >
. w
Base Station Center Point Settings S

Vv Parameters

#*

g Scenario

P iy » Point Cloud
» 2D Map

¢ 5 ‘ ach iy o : ~ » 3D Mesh

» Ground Point Classification

» DEM

» Contour
v Advanced

Accuracy Control and Check >

Output Coordinate System
QO Arbitrary Coordinate System A

& Vnaum Canrdinata Cuntam



Png dung trong giai doan bao tri

‘Khao sat dinh ky dé theo doéi sw
thay ddi dia hinh va céng trinh.
*Phat hién s&m cac van dé tiém an
(sat 1o, lun).

*Ho tro’ 1ap ké hoach bdo tri va sra




r

Quy trinh xt ly so liéu

LiDAR point clouds Laserfarm workflow Geospatial data products

National or regional Efficient, scalable and distributed High-resolution raster layers with
Airborne Laser Scanning (ALS) processing of multi-terabyte LiDAR ecosystem structure metrics at
surveys point clouds national and regional extents

Example: Re-tiling
AHN3 point cloud dataset
from the Netherlands l

Normalization

v
Feature extraction

'

R l ‘ - l'-

Data acquisition LIDAR Retrieval to
(laser scanning) point clouds data storage




ian va Chi

o’i ich - Tiét kiém Tho

—\

*Giam th&i gian khao sat va xtr ly di¥ liéu.
*TOi wu hda viéc sir dung ngudn luc

r

(nhan lwc, thiét bi).




Loii ich - Cai thién Ra quyét dinh,
Minh bach va Hop tac

D lieu triec quan giup
cac bén lién quan hiéu rd
hon vé dy an.

*Tang cwong tinh minh
bach trong qua trinh thwc

e
o o
—

r

dién kién thuan loi



Loii ich - Ho tror QL Vong doi Dw an
& Project planning

'D,l]" lieu Lidar co Cecicion
thé dwoc str dung  making
trong sudt vong doi
dw an (tr khao sat
dén bao tri).

*Tao co so dir liéu
thong nhat va dé
dang truy cap.

LiDAR data
acquisition

Geospatial
analysis




BO TONG THAM MUU

Thach thirc CUC TAC CHIEN
3 5 86 ] /TCQC
Chi phi dau tw ban dau. Yy shophipiey <o MRS by

*Yéu cau vé ky nang chuy&n mén.
«Cac van deé phap ly va quy dinh.
Kha nang x& ly lwvong I&n dir
lieu.




Xu hwéng Phat trien

PT cam bién Lidar nhd gon, chinh xac hon.
*Tién bd trong cdng nghé UAV (thdi gian bay, tai
trong). UAV swarm (bay dan)

Phat trién thuat toan x ly di¥ liéu tw déng va
thong minh hon (Al).

*Tich hop séu hon véi BIM va cac CN s6 khac.




4D model

BIM-based

tools

InfraWorks®

31D model

Schedul ig

Graphic outputs
Track geometry quality




(2 AplLAS2025

ApLAS License Downsample Point Cloud Cloud Point DSM2DEM Cloud Point Distribution Filter Volume calculation from Point Clouds

Cloud Point Processing .

Author: Tran Trung Anh | N
Mobi: 0987831886 .
ApLAS 2025.16 mail: trantrunganh@humg.edu.vn ' ’y) - 5\

Hanoi University of Mining and Geology
No.18 Vien Street - Duc Thang Ward- Bac Tu Liem District - Ha Noi

(2. ApLAS2025

ApLAS License Downsample Point Cloud Cloud Point DSM2DEM Cloud Point Distribution Fiiter Volume calculation from Point Clouds

Cloud Point IN (LAS, LAZ, PLY)

Ground OUT (*.PLY)

Parameters for the Filter

gridResolution (m) 3.0

MaxWindowRadius 3

ElevationThreshold(m) 0.2

SlopeThreshold (%) 15

(P D) W

[j Save unground point color (*ply )

e P




{2 AplLAS2025
« Cloud Point Distribution Filter “olume calculation from Point Clouds

Terrain point clouds (“.LAS *.LAZ ~_PLY)

Cpen Pit Displacement Calculation

Forestry/Building from Point Cloud

=

Referencing Terrain Models

(@) reference point cloud (*.LAS, * LAZ * PLY)

) to reference height {m) |

Volume calculation information Time...

closed region for volume calculation (*.xlsx) .

report file (*.dxf; “.xlsx)

5.00 : decimal precision E@

Grid cell (m)

{E ApLAS2025
« Cloud Point Distribution Filter Yolume calculation from Point Clouds

Terrain point clouds (*.LAS *.LAZ *PLY)

Cpen Pit Displacement Calculation

Forestry/Building from Point Cloud

Referencing Terrain Models

reference point cloud (*.LAS, *.LAZ, *.PLY)

Open Pit Displacement Calculation

closed region for Displacement Calculation (".xIsx)

report file (“.dxf; *.xlsx)

noise&outline threshold= Es

Run...Open Pit Displacement Calculation

Time...

DownSampling gridStep (m) ms

decimal precision II@




KET LUAN

+ Hiéu qua va Bod chinh xac vwot troi: Lidar UAV cung cap di liéu
nhanh chéng, chinh xac va chi tiét hon.

- Tiét kiém Thoi gian va Chi phi: Kha nang gidm thiéu thdi gian khao
sat, xr ly di¥ liéu va toi wu hoa nguodn luc.

 H6 trg Quyét dinh Thdong minh: D liéu trwc quan va dé hiéu gilup
dwa ra cac QP chinh xac va kip thdi trong sudt vong ddi dw an.

.+ Tang cwdng Tinh Minh bach va Hop tac: Mé hinh sd héa tao diéu
kién cho sw phdi hop hiéu qua gitra cac bén lién quan.

e Quan ly Vong doi Dw an Toan dién: Lidar UAV ho tro tir giai doan
khdo sat ban dau dén quan ly va bao tri cong trinh.

- Viéc ing dung Lidar UAV |a mdt budce tién quan trong trong viéc sb
hoa quy trinh lam viéc, tao ra cdc md hinh sb chinh xac va hé tro

lung cac cong nghé tién tién khac (nhw BIM, Al), trong viéc

,,,,,,,
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