ISSN 0868 - 7052

?




TAP CHi

CONG NGHIEP MO

CO QUAN NGON LUAN
CUA HOI KH&CN MO VIET NAM

NAM THU XXXIII
$06-2019

© Tédng bién tap:
GS.TS.NGND. VO TRONG HUNG
© Phé Tong bién tap
kiém Thu ky Toa soan:
TS. TA NGOC HAI

© Uy vién Phu trach Tri su:
KS. TRAN VAN TRACH

© Uy vién Ban bién tap:
TS. NGUYEN BiNH
PGS.TS. PHUNG MANH PAC
TSKH. PINH NGOC DANG
TS. NGHIEM GIA

PGS.TS.NGUT. HO Si GIAO
TS. NGUYEN HONG MINH

GS.TS.NGUT. VO CHi MY
PGS.TS. NGUYEN CANH NAM
KS. DAO VAN NGAM
TS. DAO PAC TAO
TS. PHAN NGOC TRUNG
GS.TS.NGND. TRAN MANH XUAN

+ TOA SOAN:
$6 655 - Pham Vin Déng
Béic Tir Liém-Ha Noi
Dién thoai: 36649158; 36649159
Fax: (844) 36649159
Email: info@vinamin.vn
Website: http://vinamin.vn

+ Tap chi xuit ban véi su cong tac
cua: Trudng Pai hoc Mé-bia chat;
Vién Khoa hoc va Coéng nghé Mo-
Luyén kim; Vién Khoa hoc Cong
nghé Mo; Vién Dau khi

¢ Gidy phép xuat ban sé:
319/GP-BVHTT ngay 23/7/2002
cla Bd Van hoa Thong tin
¢ In tai Cong ty CTCP
KH & CN Hoang Quéc Viét
18 Hoang Quéc Viét - Ha Noi
Dién thoai: 024.37562778
¢ Nop luu chiéu:
Thang 12 nam 2019

MUC LUC

0 TIEU BIEM

% Nghién citu phan bé (ing suét va giai phap khong dé Lé Quang Phuc 1
lai tru bao vé khi khai thac cac via day trung binh, va nnk
déc thoai dén nghiéng

03 KHAI THAC M0

% Phuong phap mé phdng du bao, xac dinh ban kinh  Nguyén Anh Tuan 11
anh hudng cla da vang do né min trén md 16 thién va nnk
Viét Nam

< Nghién ctru giai phap thu hdi than trong céng nghé  Vwong Minh Thu 19
khai thac 16 chg xién chéo, chdng gilr bang gian va nnk
chéng mém loai ZRY & Céng ty than Vang Danh

% M6 hinh mang nd-ron nhan tao va mé hinh thuc nghiém Nguyén Hoang 23
dé du bao séng chan dong né min trén ma 16 thién va nnk

03 XAY DUNG CONG TRINH NGAM VA MO

% M6 hinh phan tich du bao d6 Iun mat dat khi thi céng D& Ngoc Thai 29
dudng ham d6 thi bang may khién dao va nnk

< Nghién cltu xac dinh tham s6 clia két c&du chéng neo DPao Viét boan 34
cho dudng 16 bang phuong phap sé

OJ TUYEN VA CHE BIEN KHOANG SAN

% Quy trinh cong nghé san xuét thi€c han khdéng chi  Tran Thuy Thuy Vi 40
dang kem va nnk

% Hoan thién cong nghé san xuét thi€c 99,99 % tr  Binh Thi Thu Hién 45
thiéc tho va nnk

« Nghién cu tuyén néi ban than mé Khanh Hoéa nhdm  Pham V&n Luan, 51
tan thu than sach Lé Viét Ha

01 CO KHi VA C0O BIEN MO

< Ung dung Simulink Matlab dé nghién citu déng Iuc Lé Ngoc Dung, 56
hoc kénh quay ty trén may khoan xoay cau CBLL-250T Pang Van Chi

CJ THONG GIO, AN TOAN VA BAO VE MOI TRUONG

< Giai phap ky thuat cai thién va nang cao nang luc  Pham Blc Khiém 61
thong gié mo tai Cong ty than Théng nhat-TKV va nnk

% M6t s6 két qué nghién cliu x( ly bun dé nha may alumin - Hoang Minh Hiung 64
Lam Boéng bang phuong phap thai kho va nnk

01 BIA CO HOC, BIA TIN HOC, BIA CHAT, TRAC BIA

< D&c diém quang héa va tiém ning tai nguyén quang Nguyén Chi Céng 74
graphit khu vuc Van Yén, tinh Yén Bai va nnk

% Nghién clu ché tao bua min tr than bun nha may  Vuong Minh Thu 82
tuyén phuc vu khai thac than ham 1o va nnk

O KINH TE, QUAN LY

% Nhiét dién than thé gi6i va Viét Nam: Hién trang va Nguyén Canh Nam 85
xu thé phat trién

7 THONG TIN, SU KIEN

% Binh huéng hoat ddng khoa hoc cong nghé nganh Blc Khai 92
Than-Khoang san dén nam 2025

% Théng tin vé dau tu vao céng nghiép nhom trén thé gidi Tran Minh Huan 93

< TU sén xuat than dén san xuét dién - TKV nang cao Duc Khai 94
hiéu quéa sr dung than

% Hoi thao quéc t€ vé cdng nghé, may va thiét bi co Ngoc Kién 96
khi trong khai thac khoang san

% Chin nuéc diing dau vé khai thac quang sat nam 2018 Trén Minh Huan 98

% Nam cong ty san xuét uranium I6n nhat thé gigéi nAam  Tran Minh Huan 99

2018
< Tin van nganh ma thé gidi

Blc Toan 101
Anh Bia 1: Thi céng giéng ding Nui Béo (Anh Vin Théng)

H

1.T

Tha
guan tr
thu nar
bén vir
thu hoi
trinh ki
thay, s
bi co tF
khai th
mo. Ti
quan ¢
biét 1a
hién re
xubng
bién d.
Thatov
giap ci
hon s
sw [1]
chuén
nghiér
lai trn
quan
gay vz
gitra I
dén st

vé
nghiér
phuot
phap
thanh
héi. F
rang
cot th



1ith
on
lict
cal

8)|
ain

),
lon
fith

7),
igh
fith

5),
ed
’e",

les
its,

1),
itor
stic
p.

ein
ed
3in
-pit

14),
ate

iral
nar

IFE
Jral

ang
bng
ao:

SO
3480

50)

XAY DUNG CONG TRINH NGAM VA MO

d cin

MO HiNH PHAN TiCH DU BAO B0 LUN MAT BAT
KHI THI CONG PUONG HHM po THI
BANG MAY KHIEN PAO

PO NGOC THAI, LY VAN HUONG, PHAM THI PHUONG,
BUI THI PHUONG, TRAN VAN DUONG, NGUYEN VU HIEU

Truvng Dai hoc Mé-Dja chéat

PO BUC TOAN - Céng ty CP Tw van Xay dwng Dién 4
Email: dongocthai@khoaxaydung.edu.vn

oat dong thi cong cac duong ham sé gay ra

l nhirng tac dong dén khéi dat da xung quanh
r va cac cong trinh trén méat dat. Bdi voi cac
dwdng ham trong do thi, cong tac thi cong duoi cac
tda nha cao tang hay dwéi hé thdng ky thuat ngam
d6 thj lubn tiém &n nhirng rai ro nhw gay luan, bién
dang hay sap do pha hly cac céng trinh 1an can
[5], [8]. Do d6, cong tac quy hoach, thiét ké ban
dau, bao gom lwa chon hwéng tuyén hay thiét ké
ky thuat can danh gia, dw bao mirc do tac dong tu
hoat dong thi cong dwdrng ham dén cac cdng trinh
lan can. Coéng tac danh gia dw bdo nay mang y
nghia rét quan trong trong quéa trinh xay dwng
dwéng ham.

Phuong phap duw bao lun bé mat khi thi cong
dwong hadm tau dién ngdm d6 thi co thé siv dung
phuo’ng phap giai tich hoac phwong phap mé hinh
sb, két qua dy bao can duwoc so sanh va kiém
ching dé lam co sé cho cong tac thiét ké so bo.

Phuwong phap mé hinh s6 ¢6 chu y t¢i nhiéu yéu
t6 anh huwéng dén gia tri dich chuyén, ltn b& mat
dét. Phuwong phap mé phong qua tnnh thi céng mot
cach gan dung nén cho két qua gan ding voi thuc
té. Tuy nhién, dé nang cao do chlnh xac cla két
qua dy bao thi ngwoi 1ap mo hinh can hiéu rd cac
thong s dau vao vé tinh chat co Iy ctia cac I&p dat
da va IO’p vd chéng dwong ham cing nhw nhirng
thong sb6 khac tlr cong nghé va may thi céng
dworng ham.

1. May khién dao

May khién dao la may dao hadm co gidi c6 nhidu
chirc nang tap trung thong nhat nhw dao, che
chéng bao vé, Ip dat vo ham va van chuyén dét
da. May khién dao thich hop cho viéc thi cong
dwong hdm qua ving dat da mém yéu, phtrc tap,

c6 nguy co méat 6n dinh cao, dat da co kha nang
sut 16 ngay vao khéng glan cong trinh néu khéng
c6 két ciu chong gitt. Phan dau cét trang bi hé
thong dia cét c6 nhiém vu pha v& khbi dat da, phan
ke tiép co bé tri cac kich ddy cho phép dau cat tién
vé phla trwédre, phan dudi khlen c6 nhiém vy 13p dat
vé ham, van chuyén d4t da vé phia sau va dua ra
ngoai, bom phut vira l1ap day khoadng tréng phia
sau vé ham [7].

Khoang cong tac & phia sau mam cat ludn duy
tri ap lwc nham can bang ap lwc nwéc ngam va ap
lwc dat da dé glu on dinh cho guong ham va giam
nhirng dich chuyén IGn trén mat dat. Theo nguyén
ly chéng git* gwong bang phwong phép can bang
ap luwc guong thi may khién dao dwoc chia ra:
khién can bang ap Iwc khi nén; khién can bang ap
lwc vira va khién can bang ap lwc dat.

1.1. Khién can bang ap lwe khi nén

Khi thi cong qua dia tdng co chua nwdc ngam,
dé ngan chan khéng cho nwéc ngdm xam nhap
vao budng cong tac, do dé bubng céng tac ludn
dwoc duy tri mot ap lwc khi nén. Nh¢ ap Ilwc khi
nén ma nwdc ngadm khong chi bj gilr lai ma con bi
day, gilr sau vao trong dét.

1.2. Khién can bang &p Iwc vira

Khién dao ap Iyc vira ap dung phu hgp cho dia
tAng c6 bé mat guong c6 thé chéng d& bang dung
dich vira ap Iwc, thi cong trong nhirng dia hinh kho
khan nhw dwéi cac séng hd hodc dudi tang nwéc
ngam, dat dao ra dwoc dwa ra ngoai qua éng dan,
da cudi, soi duoc nghlen ra va di chuyen ra ngoai
qua dwong 6ng. Ap lwc nwéc ngam, ap luc dia
tang dwoc can bang voi ap luc dung dich vira. Ap
lwe dung dich vira dwgc duy tri thich hop cho viéc
tao 1én mang bun chéng d& khéi dat truvdc grong.
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Dia cét phia trwéc guong cao boc khbi dat & mat
ngoai mang bun. H6n hop bun dat trudc guong
sau khi dwoc tach béc dwge bom hat dwa Ién bé
mét dat dé xa ly.

1.3. Khién can bang ap lwc dat

D4t dwoc dao b&i dau cat cua khién sé dwoc st
dung dé& gia cb guong ham. Chét tao bot dwoc
bom vao trwéc dau cat 1am cho dét két dinh lai
dam bao kidm soat chinh xac ap lyc can bang
guong ham. DAt sau khi tach béc ra sé theo ranh
dao cat tién vao khoang cong tac. Khi ap lwc trong
khoang cong tac du Io’n dé chéng lai ap lyc dia
tang va ap lwc nwéc ngdm thi mat guwong dao se
gitr dwoc 6n dinh ma khdng bi sut 16. Yéu cau can

glw cho lwong dat trong mang xodn ¢ va |uong
dét trong khoang cong tac can bang voi Iuong dat
dao ra khi tién vao trong khoang cong tac D4t dao
ra dwoc van chuyén trong mang xoan é¢c & phia
sau khoang cong tac theo clra x& duwoc dua ra
ngoan Khién can bang ap lwc dét thich hop véi cac
dia tAng dat sét, dat co thanh phan dinh két,..

déng thdi bao vé cé hiéu qua su 4n dinh bé mat
guwong dao, gidm dwoc do lun bé& mat, trong khi thi
cong dé& dang thao tac va cé tinh an toan cao. Khi
thi cong qua cac tang d4t cat, séi, can tron thém
dung dich vira, phu gia,... dé cai tién dac tinh cla
khéi dat sau khi dao ra, nhw tang tinh lwu déng, 1ap
day khoang cong tac lam on dinh bé mat guwong.

Bang 1. Két qua do dac, quan tréc thuc té gia tri lun mat dat gay ra khi thi cong duwong hé&m tai mét sé

nwérc trén thé gici [7]

. ; Chiéu sau bd ibratior
s 3 Puwong - Giatrilun | Kiéu may khién dao; Buong
Loai dudng ham kinh, m trt;gir;m;g mat dat, mm ham thi cong trong I1&p dat da

Tau dwong sat tai thanh 112 30 5.0 Khién ap lyc dat;
phé Barcelona, Tay Ban Nha : : Dét sét va cat
Ham thoa_t nwéc & Sudden 14,3 9.12 43,0 Krjlen~ can bang ap lyc dat;
Valley, My Cat bao hoa nuwoc
Tau dién ngam dudng sb 1 Khién ap luc dat;
& Madrid, Tay Ban Nha v P 180 | Catva gat sét
Tau dién ngam dudng sb 2 Khién ap lwc dat;
& Madrid, Tay Ban Nha Gt " 212 | patsétva cat
Puwong ham 6 t6 & Val-de 335 775 53 Khleq can bang ap lwc vira;
Marne, Phap soOi cat
Tau dién ngam dudng sb 2 Khién can bang ap lwc vira;
tai Thwong Hai, Trung Qudc s B kb dat mun, cat pha
Tgu dién Ngam dwong D 6.27 16,40 13,5 K’hler} can bang ap lwc vira;
tai Lyon, Phap cat sét min

2. Dw bao gia tri IGn mat dat

Khi thi cong dwong hadm trong moi treong dong
nhat, ddng hwéng thi gay ra d6 lun trén bé mat co
gia tri (S,,) dwgc xac dinh theo cong thirc (1),
duo’ng cong lun bé mét dat dwoc Peck, (1969) [4]
gia dinh c6 dang ham phan ph0| chuan Gauss hay
dwong cong phan phdi chuén, voi diém lan cyc
dai Svmax ndm ngay trén truc thang dirng cua
dwdng ham, gia tri Iin bé mat dwoc xac dinh theo
cong thire:

S, = Sy a0 122 (1)
Trong do: Svmax - Gia tri do6 lun Ié&n nhat theo
phwong thdng ding doc truc dwong ham m; X -
khoang cach ti truc ham theo phuo’ng nam ngang,
m; i - Khoang cach tr tam dwong ham dén diém

udn theo phwong ndm ngang, m.
Theo O’Reilly and New, (1982) [3] gia tri khoang

IEX conc neuicp mo. s 6 - 2019

céch tir tam dwéng ham dén diém ubn theo phwong
nam ngang (i) dwgc xac dinh theo cong thirc:

i=(K.2o). (2)
Trong d6: K - Tham sb chiéu rong mang lan, phu
thudc vao diéu kién va loai dat ma dwcrng ham thi
cong qua, vi du déi voi cat trong didu kién nwoc
ngam ta cé K=0,2+0,3 va déi voi sét ta co
K=0,4+0,7; zo- Chiéu sau b tri duong ham, m.

Thé tich mang ltn “V,” trén mbi don vi chiéu dai
duwdng ham dwoc xac dinh theo cong thirc:

Vo= ISV.max-e—[XZ/(z'lz)] = \/z-i-sv.max' (3)

Lwong mét thé tich dat (V,) la ty sb gitra thé tich
clia mang lun va thé tich dao ly thuyét tinh cho mot
don vi chiéu dai.

Vi =[(Vs/V0).100 %]. (4)
Trong do: V - Thé tich dao ly thuyét, m?®.

|
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_Ttr cac cong thire (1), (2) va (3) d6 lun tai diém
bat ky trén mat dat dwoc xac dinh theo cong thirc:

e Mg -[le(ZKz.zz)]
" Voriz, i s

Phwong phap dw b&o Iin bé mat khi thi cong
dwong hdm tau dién ngdm thanh phé cé thé st
dung phu’o’ng phap giai tich hoac phwong phap mé
hinh s6. D& dw bao gia tri lun mat dat gay ra tw
cong tac thi cong mot dwong ham cu thé c6 thé két
hop nhiéu phwong phap dw bao va dwoc so sanh
VOi keﬁ qua do dac, quan trac thuwc té cia cac cong
trinh c6 diéu kién xay dwng twong tw. Trong Bang
1 thé hién két qua do dac, quan trac thuc té gia tri
lun mé&t dat gay ra khi thi cong dwdng hdm béng
may khién dao tai mot sé nuwéc trén thé gidi.

3. Xay dwng mé hinh sé
P& du bao do Iun mat dat khi thi cong duong
Bang 2. Péc tinh co ly cac I6p dat da.

hadm bang may khién dao, cac tac gia st dung
phwong phap phan t&r hiru han théng qua phan
mem chuyén dung Simulia Abaqus-6.12. Phan
mém cho phép phan tich cac qua trinh thi céng
tach boc dat da, duy tri ap lwe 6n dinh gwong ham,
cong tac lap dwng vé chdng va cong tac phut vira
l&p day khoang tréng gitra bé méat dat da va vé
ch(‘)ng, déng thdi dwa ra cac két qua gia tri (rng
suét va dich chuyen khéi dat da gay ra béi cong tac
thi céng dworng ham [1], [6]

Bai toan mé phoéng sé déi voi dwong hdm co
dwong kinh D=7 m, vi tri xdy dwng dwdi dé sau
Zo=20 m. Lép dwng vé chéng bé téng dlc sén co
chiéu day d=0,35 m, mé dun dan hdi E=30 GPa, hé
s6 Poisson v=0,2 va st dung md hinh vat liéu vo
chéng bé téng dlc sén |a dan hdi tuyén tinh.

M0 hinh vat liéu cho cac |&p dat da dwoc st dung
md hinh Mohr-Coulomb. Céc tham sb co’ ly chinh clia
céc |6p dat da dwoc thé hién trong Bang 2.

Lop aét da Chiéu day | Khéi lwong thé M6 dun dan Hé sb Gécmasat | Lucdinh
I&p H, m tich y, kN/m® | hoi E, Mpa | Poisson, v | trong, o, d6 | ketc, kPa
Lop 1 5 19.0 10 0.35 8’ 12
Lép 2 7 19.2 30 0.35 10’ 15
Lép 3 21 20.0 50 0.32 25° 22
Lop 4 67 22.0 100 0.30 30 30

3.1. Kich thwéc mé hinh

Kich thwéc mé hinh cé anh hwéng dén doé chinh
xac clia két qua tinh toan, ving phan tich duoc lya
chon ¢6 kich thuwéc béng 7,0 1&n dwdng kinh ham
theo phwong ngang va phuong thdng ding sao
cho vung anh hwdng tao ra tai dwong bién trong
két qua phan tich cé gia trj trong gi¢i han cho phép.
Chiéu cao tinh tlr dinh ham dén 16p bién phia trén
bang chinh d6 sau d&t dwérng ham. Kich thuwéc mo
hinh phan tich (100x100x120).

3.2. Diéu kién bién

Bién trai va bién phai cia md hinh chon loai cb
dinh (chuyén vi ngang tai bién bang khéng), trong
khi bién day ctia mé hinh ciing twong ty (chuyén vi
drng bang 0). Bién phia bé mét dé ty do cho phép
chuyén vi theo phwong thang dirng va nam ngang
thé hién trén hinh H.1.

3.3. Ap lwc tdc dung Ién gwong dao

Trong qua trinh thi céng dwéng ham, phia trwéc
gwong dao hinh thanh khéi dét da pha hady c6 xu
hwéng trwot, sut I& vao trong gwong dao [5], [8].
Duy tri ap lwc lén gwong dao cé tac dung nhdm
can bang ap luc gwong gitv 6n dinh gwong dao,
kiém soat, gidm thiéu do dich chuyén khéi dat da,
ltn bé& méat dat. Gia tri 4p lwc can bang guong

dwoc xac dinh phu thudéc vao dwong kinh, chiéu
sau bd tri dwdng hdm va cac gia dac tinh co ly khéi
dat da xung quanh. O’ mé hinh nay céc tac gia st
dung ap Iwc Ién gwong dao co gia tri F;=200 kPa.

i
H.1. Vj tri 16p dat da va diéu kién bién
mé hinh bai toan

3.3. Cac giai doan mé phdéng tinh toan thi
céng dwong ham

Cac giai doan mé phong, tinh toan céng tac thi
cong doan ham bao gom:

> Giai doan 1: xay dyng diéu kién bién, treong
(rng suét ban dau;

> Giai doan 2: tach boc dat da, duy tri ap luc 1én
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guwong dao;

» Giai doan 3: Iap dat vé chéng, duy tri ap lwc
phut vira phla sau vd chéng.

3.4. Két qua tinh todn

Gia tri dich chuyén, 1Gn mét dat doc truc dwong
ham thé hlen trén hinh H.3. Tl két qua phan tich
mé hinh sé thé hién trén hinh H.3 cho thay tac
dong tlr cong tac thi cong dwdng ham gay ra dich
chuyén bé mat dat co gia tri 16n nhat 1a 12+13 mm
va tai vi tri gwong dao gia tri dich chuyén, lan bé
mat dat 1a 5+6 mm. Gia tri két qua phan tich cho
thay, gia tri dich chuyén mét dét tai vi tri gwong dao
co gla tri bang (0,41+0,46) lan gia tri dich chuyén,
lGn bé mat Ién nhat gay ra bdi céng tac thi cong
dworng hAm S, guong=[(0,41+0,46).S.. max]- Vi tri vung
bi anh hwdng lun mat dat theo chiéu doc duwdng
ham & phla trwdc gwong dao la 15m va gia tri lan
I&n nhat dat dwoc’tai vi tri phia sau gwong dao 30
m. Gia tri dich chuyén trén mét cét ngang duoc thé

hién trén hinh H.4.

18

oA,

H.2. Mé hinh duy tri &p lyrc tac dung
lén guwong dao duong ham
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4. Két luan

T két qua phan tich mé hinh s ta thdy, déi véi
dwong hém bé tri ndm gan mat dat, trong didu kién
dia chéat yéu khi thi cong dworng ham dan dén hién
twong dich chuyén, lun mat dét. Bbi véi dwong
hdm mé phdng tinh toan & trén, tac dong twr cong
tac thi cong dwong hdm gay ra dich chuyén, lun
mat dat cé gia tri I&n nhat 1& 12+13 mm va tai vj tri
gwong dao dat gia tri lun mat déat 1a 5+6 mm. Gia trj
két qua phan tich cho thay, gia tri dich chuyén, lan
bé mat tai vi tri guwong dao co gia tri bang
(0,41+0,46) lan gia tri dich chuyén, 1tn b& mét Ion
nhét gay ra bdi cong tac thi céng dwdng ham S,.
quong=[(0,41+0,46).S,. m,.J,x] Vi tri vung bi anh huong
lin mat dat theo chiéu doc dwong ham & phia
trwédc gwong dao la 15 m va gia tri lun 1&n nhat dat
dworc tai vi tri phia sau gwong dao 30 m. Vi tri ving
bi anh hwéng IGn mé&t dat theo chiéu ngang c6 vi tri
sang hai bén t¢i 25 m tinh t tim ham.

DPé giam thiéu gla tri Iun bé mat dét thi cong tac
quy hoach, thiét ké can bd tri du’ong ham trong khu
vic c6 diéu kién dia chat, dia chét thay van én
dinh, thuan lgi cho cong tac thi céng. Qua trinh thl
cong, van hanh va st dung may khién dao can
diéu chinh gia tri ap lwc 1én guong dao phu hop,
khéng dé khéi dat da sap do vao guong dao sé
gay ra hién twong syt Itn lén dén bé mat dat. Cong
tac phut viva 1ap day khoang tréng sau vo chong co
y nghia rat 16n khong chi tang dé bén d6 6n dinh
cho du’ong ham ma con giam thiéu dang ké gia tri
lun bé mat dat.0
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SUMMARY

Many urban tunnels are constructed in soft
ground at shallow depths. The construction of
tunnels in urban areas may cause ground
displacement which distort and damage

overlying buildings. In the past few decades,
tunnel boring machines have been used to drill
in increasingly difficult geotechnical conditions
such as soft ground like soft clay. This is ||

particularly true for mechanized tunneling and |
specific boring machines, as, for examples, the |
compressed air shield, the earth pressure
balanced shield and the slurry shield, have |
been developed in the recent decades for |
managing the instability of the excavation
profile in unfavorable geotechnical and hydro
geological conditions, with challenge external
constraints. This paper analysises, calculates
model for ground surface settlement prediction
' in urban areas due to shield tunneling.
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HOI KHOA HOC VA CONG NGHE MO VIET NAM

-

T IR el LE TON VINH
LE TON VINH mmmn&'.lmmmnﬁu :
TRI THUC KHOA HOC VA CONG NGHE TIEU BIEU
n@ ngidy 02 thiing 11 nam 2019

Lé ton vinh tri thirc khoa hoc va GS.TS. Bui Xuan Nam-Phé Hiéu trwéng Trudng Pai hoc Mé-Dia chét,
céng nghé tiéu biéu nam 2019 Pho Cha tich Hoi KH&CN Mb Viét Nam tai L& Ton vinh

Hop chudn bj cong tac quy IV ndm 2019 Sinh hoat Chi b Van phong
clia Lanh dao Hoi KH&CN Mé Viét Nam Hoi KH&CN M6 Viét Nam
5 Tg—

C U
Lanh dao Hoi KH&CN M6 Viét Nam dw Héi thao Ho6i vien Hoi KH&CN M0 Viét Nam tham dy
Khoa hoc cla Lién hiép cac Hoi KH&KT Viét Nam Ho6i thao Bao vé Mai trwdng trong nganh Céng Thwong

B

Lanh dao Hoi KH&CN M6 Viét Nam
tham Nha may Dién Than Déng Triéu




