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PHUONG PHAP DU BAO D0 LUN MAT BAT
KHI XAY DUNG PUONG HAM THANH PHO
BANG MAY KHIEN DAO

g b Téng quan

Hién nay, & nuéc ta nhu cau xay dwng cac
dwong ham tau dién ngdm trong thanh phé la rat
I&n, Thanh phé H6 Chi Minh va Ha NOi dang bat
dau xay dung hé théng tau dién ngdm dé dap ng
nhu cau phat trlen kinh té x& hoi. Thi cong duwong
ham tau dién ngam trong thanh phd cé nhirng tac
dong gay dICh chuyén, sut lun mat déat gay anh
hwéng t&i do on dinh cua cac cong trinh trén bé
mat nhw nha, ciu, dwong, cac cong trinh ha tang
ky thuat khac. Vi vay, viéc dw bao gia trj @ lun mét
dat co vai tro rat quan trong.

Hién nay, cé nhiéu phwong phap dy bao d4 lan
mat dat, co thé ké dén mot sb phwong phap chinh
nhw phwong phap phan tich ly thuyét; phuwong
phap ban thyc nghiém va phwong phap mé hinh
s6. Phwong phap phan tich ly thuyét dwoc dé xuét
b&i cac nghién cru dién hinh nhw Chow (1994) [1];
Sagaseta (1987) [10]; Loganathan va Poulos
(1998) [5] phuong phap dwa ra cac gia tri do 1Gn bé
mat, két qua dw bao dwoc st dung lam co s& thiét
ké so bd ban dau cho nhiéu cac dy an xay dwng
dwong ham trén thé gidi. Phwong phap ban thyc
nghiém ban dau dwoc dé xuat béi Peck (1969) [8];
O'Reilly va New (1982) [7] cac nha nghién clru da
xay dwng dwoc phwong trinh xac dinh IGn mat dat
tlr cac sO liéu do quan trac tai cac cong trinh thuwc
té. Hau hét cac tac gia déu dé xuét duong cong lun
méat dat cé dang duong cong phan phdi chuan.
Phwong phap mé hinh s6 ngay cang dwoc st
dyng rong rai, phirong phap cé chi y téi nhiéu cac
yéu t6 anh hwéng dén gia tri dich chuyén cla khoi
dat da Xxung quanh, do IGn mat dat. Nhirng nghién
ctru dién hinh nhw Dias et al. (2000) [2]; Guedes
de Melo va Santos Pereira 2002 [4] va Vermeer
(2001) [12]. Phuwong phap co thé mo phong qua
trinh thi cong mot cach gan dung nén cho két qua
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gan dung voi thuc té, dong thoi két qua dua ra
cling rat da dang.

Céch giai quyét bai toan khac nhau va céc co s&
di liéu duwoc khai thac khac nhau, tuy nhién, cac
phuong phap déu dac biét chi trong dén cac yéu tb
anh hwdng dén dé Iin mat dat khi thi cong dwong
ham nhw: d4c tinh dia k thuat kh0| dat da ma dwcrng
ham thi cong qua, cac théng sb ky thuat dwong ham
va cong nghé thi cong duwéng ham, ..

2. Pac diém va yéu cau xay dwng cac du’ong
ham tau dién ngam trong diéu kién thanh pho

Sy phat trién co s& ha tang va khong gian ngam
trong thanh phé 1a diéu rat can thiét, tuy nhién, yéu
cau qua trinh xay dwng, phat trién co s& ha tang va
khong gian ngam mét cach bén vung Yéu cau dat
ra déi voi cac nha quy hoach, cac nha thiét ké va
xay dwng la bdo ddm chét lvgng cbng trinh va an
toan lao dong, hoan thanh theo tién do dw an va duw
toan kinh té. Khong gidng nhw cac dwong ham thi
cong tai khu vie ngoai 6, ndng thén hay ving doi nai,
cac dwong ham tau dién ngam th| cong trong thanh
phé co6 nhirng dac diém va yéu cau sau:

> Vi tri bd tri dwong hdm co lién hé chat ché voi
muc dich va chirc nang st dung Ngay nay, ky
thuat xay dwng cé thé tién hanh & cac vi tri khac
nhau, tuy nhién, vj tri bb tri dwong hadm van bj han
ché béi nhiéu yéu td khac nhau nhw sy ton tai cla
cac tda nha trén mat dat, cac cong trinh dwéng
ham k¥ thuat hay cac kién tric ngam khac;

» Do viéc can nhac lwa chon phwong an xay
dwng theo céc tiéu chi vé chirc nang str dung hay
chi phi xay dwng,... nén cac dwéng hdm trong do
thi thwong duoc bo tri tai A6 sau khéng lén, diéu
dé dan dén c6 nhirng tac dong ky thuat lam anh
hwéng dén cAu truc cac lop dat da gan mat dat;

> Lop dat da phan bé & do sau khoéng lén co
dac tinh co ly mém yéu, kém 6n dinh va day chinh
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Ia nguyén nhan gay ra nhirng khé khan trong thiét
ké& va qua trinh thi cong dwéng ham;

> Viéc b tri dwdng hAm nam néng thuong gay
ra cac hién twong lin mat dat, mac du qua trinh
xay dyng dwong ham duoc thiét ké va thi cong
mot cach khoa hoc véi cong nghé tién tién;

> Lop trwc tiép dwdi mat dat, ludn dwoe danh
riéng cho hé théng thoat nwdc, dién cap, thong tin
lién lac goi chung 1a cac dwdng hdm k¥ thuat. Néu
hé thdng dwéng hdm ky thuat da dwoc xay dung thi
can xac dinh sw hiéri dién cta chang, kha nang sé
gay ra nhitng can trd, tiém tang nhikng rdi ro trong
qua trinh thi cong dwong ham, hé théng dwdng ham
ky thuat nén duoc di doi dén vi tri khac;

» RAt nhidu cac thanh phd cé gia tri I6n vé mat
lich st nhw co6 cac khu di tich lich str, do do cac di
tich khao cb co thé duoc tim thay tai cac Iop gan
mat d4t. Van dé d6 can dwoc canh bao sém va coé
cac giai phap tim kiém va bao ton;

> Can c6 cac giai phap khao sat va cap nhat day
du diéu kién dia chét cong trinh, dia chat thay van;

» Céac dy an xay dung dwdng ham doé thi, thong
thwong la cac dy an co sé ha tang chién luoc co
tAm quan trong anh hwéng dén an ninh chinh tri.
Do d6 dwoc Nha nwéc va cac td chire tai tro rat
quan tam va c6 nhitng yéu cau doi héi cao nhét vé
chéat lwong xay dwng cong trinh, chi phi xay dwng
va tién dé thwe hién du an.

Cac phwong phap chinh dé thi céng dwong
ham bao gdm phwong phap dao 16 thién, phwong
phap dao thong thwdng hay phwong phap dao
hadm mai cia Ao (NATM) va phwong phap st dung
may khoan hadm. Ngay nay, phwong phap thi cong
bang may khoan ham d&c biét I& may khién dao
duwgc ap dung réng rai khi xady dwng cac dwong
hdm tAu dién ngdm trong diéu kién thanh phd.
Phwong phép thi cong bang may khién dao ngoai
viec dam bao chét lwong, sy 6n dinh cao cho
dwong hdm con giam thiéu dwoc nhitng anh
hwdng chan dong, dich chuyén lun mat dat hay

bao vé cac cong trinh xung quanh khu vie thi céng.

May khién dao 1a may dao ham co gi¢i ¢6 nhiéu
chirc nang dwoc tap trung théng nhét nhw dao,
chéng gitr bao vé, lap dat vé ham, van chuyén dat
da. May khién dao thich hop cho viéc thi cong
dudng hdm qua ving dat d& mém yéu, phirc tap ¢6
nguy co' mat 6n dinh cao, dat da c6 kha nang sut 16
ngay vao khéng gian khai dao néu khéng c6 két cau
bao vé nhuw 16p vé khién. Té hop may khién dao co
phan dau cit dwoc trang bi hé théng dia cét co
nhiém vu pha v& khéi dét da, phan ké tiép co b tri
cac kich ddy cho phép dau cét tién vé phia trudc,
phan dudi khién cé nhiém vu 1&p dat vé ham, van
chuyén dét da vé phia sau va dwa ra ngoai, bom
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phut vira 1ap day khoang tréng phia sau vé ham.

Khoang cong tac & phia sau mam cat luén dwoc
duy tri ap lwc nham can béng ap luc dat da va ap
lwc nwéc ngam dé gitk on dinh cho gwong ham va
giam nhirng dich chuyén 10n trén mat dat. Theo
nguyén ly chéng gitr gwong ham bang céc phwong
phap can bang ap lyc gwong ham thi may khién
dao dwoc chia thanh nhirng loai chinh nhw sau:
khién can bang ap lwc khi nén; khién can bang ap
Ic vira va khién can bang ap lwc dat.

3. Phwong phap dw bao dé lan mat dat

3.1. Phwong phap ban thwc nghiém

Phwong phap ban thuc nghiém duwgc cac nha
nghién ctru R.B. Peck, (1969) [8] va Schmidt,
(1974) [10] 1a nhi*ng ngwoi dau tién dé xuat bang
cach do mot sb diém tai hién trwdng, két qua thu
dwoc la dwoi tdc dong clha qua trinh thi cong
dwong ham thi trén mat dat sé hinh thanh mang
lan (hinh H.1), dwong cong lGn mat dat co thé
dwoc bidu thi bdng hinh dang cua dwong cong
phan phéi chuan (hinh H.2).

H.1. Hinh dang mang lun trén mat dat
sau khi thi cong dwdng ham

Khi thi cong dwong ham trong méi trwéng dat
ddng nhat, ddng hwdng thi gay ra do Iun trén bé
mat cé gia tri (S,,) dwgc xac dinh theo cong thirc
(1), dwdng cong lGn méat dat dwoc Peck, (1969)
[8] gia dinh c6 dang ham phan phéi chuén Gauss
hay dwong cong phan phéi chudn, véi diém lun
cuwc dai Sy max NAM ngay trén truc thang dirng cla
dwdng ham:

Sy = Sv.max -e_[XZ/(Z'iZ)]- (1)
Trong d6: Symax - Gid tri d lun I&n nhét theo
phwong thang dirng doc truc duong ham, m; x -
khoang cach ttr truc ham theo phuong nam ngang,
m: i - Khoang céch tir tam dwong ham dén diém
ubn theo phwong ndm ngang, m.
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Theo O'Reilly and New (1982) [7] gia tri khoang
cach tir tdm duong ham dén diém udn theo phuwong
nam ngang (i) dwoc xac dinh theo cong thirc:

i=(K.2o). (2)
Trong dé: K - Tham s6 chiéu rong mang Iun, phu
thudc vao diéu kién va loai dat ma dudng ham thi
cong qua, vi du ddi voi cat trong diéu kién nwéc
ngam, ta c6 K=0,2+0,3 va dbéi voi sét, ta cé
K=0,4+0,7; z,- Chiéu sau bd tri dwong ham, m.

Thé tich mang Iun (Vg) trén mdi don vi chiéu

dai dwong hdm dwoc xac dinh theo cbng thirc:

Vg = Tsv.max-e_[le(z'iQ)]Z\/ﬂ-i-sv.maX' (3)

—00

s

-2i =i 0 [ 2i

<<

—O-S,-Svmax
Diém uén
Do lun

Thé tich hoan Thé tich dao Vo

thanh vé chéng

Lwong méat thé
tich dat nén

H.2. Buong cong lin mét dat va luong mét thé tich

Lwong mét thé tich d4t (VL) 1a 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 d6: V, - Thé tich dao ly thuyét, m°.

Lwong mat thé tich 1a do sw khac biét vé& thé
tich dao ducmg ham va thé tich hoan thanh sau khi
lap dat vo chong DAt xung quanh duwong ham di
chuyen dé Iap day sy mat thé tich nay, cucmg do di
chuyén Iap thé tich ciing gay ra lwgng mét thé tich,
gia tri mat thé tich con phu thudc vao phwong phap
dao, loai dat cong trinh dao qua va sy than trong
cta don vij thi cong duong ham. Mét phan cla
Iucrng hao hut thé tich dat xung quanh ham sé phat
trién 1&n dén bé mat va tao ra mang lun. Hay noi
cach khac, thé tich mang ldn trén mat dat twong
trng voi lwgng mét dat xung quanh dwdng ham.

Sy dich chuyen cla dat vao trong guwong ham
gay lén lvgng mét thé tich dat tai guong dao V4, do
giai phong (ng suét kéo tai gwong. Qua trinh dich
chuyén cua khién doc truc dwdng hdm gay lén
lwong mét thé tich dat tai khién V,, do sy sai léch
kich thwoc cia mdy khién dao. Quéa trinh dich
chuyén cla dat vao Iop khoan phut vira 1ap day

sau vé ham gay Ién lwong mét thé tich dat tai dudi
khién V3, do quéa trinh khoan phut vira Iap day
khoéng tréng sau vé khién cong thém phan bién
dang lop vira khoan phut. Lwong mét thé tich déi
v&i duwéng hadm thi cdng qua I&p sét bang phwong
phap may khién dao 1a 1+3 % (O'Reilly and New
1982) [7].

Mat dat

HHH¢ o (7 Ty

I'III'IIA’IIIA 'fll 'I.I‘ IIIAWI '

Vi—p ] Lép v ham

PARETE ANt ¢t

May khién dao LAp khoan phut

H.3. Cac nguon gdy maét thé tich dét trong qua
trinh dao héam: V; - Luong mét thé tich tai gu’cyng
dao, m’; V> - Luong mét thé tich tai kh/en e
Lwong mét thé tich tai duéi khién, m°®

Tt cac cong thire (1), (2) va (3) do lun tai diém
bat ky trén mat dat duoc xac dinh theo cong thirc:

S =—.e [ /(2K2' S)] 5
Y \/ﬂ K. ZO ( )
C6 réat nhidu cong trinh nghién cu nhw quan
sat thuc dia va kiém tra bang mé hinh s dé dy
bao cac gia tri Symax va i trong cac didu kién thi
cbng khac nhau. Cac gla tri d6 phu thudc vao dac
tinh ky thuat dwéng ham, diéu kién dia chat khu
virc xay dung dwéng ham.
Dy doan dd lun bé mat déi voi dat sét va cat
duwoc nhleu cac nha nghién ctru thwec hién, gia tri

thong s6 mang Iun “i” dwoc cac nha nghién ctru dé
xuéat trong Bang 1.

Khodng cach truc dwong hdm, m
-30 -20 -10 0 10 20 30

~ Atkinson & Potts
(1979)
E St e = O'Reilly & New
- ~147 (1982)
5 mwmsmmm Mair (1993) &
Q15| Attewell 1977
AT e Clough & Schmidt

(1981)

H.4. Buong cong lun trén mat dét
theo cac phuwong phap dw bao
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Bang 1. Bé xuat phwong phap xac dinh gia trj i theo céc nha nghién ctu

Téac gia

Gia tri ‘"

Ghi chu

Peck (1969) 2

apal i R
R4R2

Dya trén cac ket qua quan sat
thyc té

Atkinson va Potts (1979)

co két.

i=0,25.(zo+R) ddi v&i cat chay.
i=0,25.(1,5.2o+0,5.R) doi voi céat va sét

Dwa trén cac két qua quan sat
thuwe te va kiém tra bang mé
hinh s6

O'Reilly va New (1982)

i=0,43.2o+1,1 dbi voi dat dinh.
i=0,28.20-0,1 dbi v&i dat ro.

Dwa trén quan sat thyc té cac
dwdng ham tai nwéc Anh

Mair (1993) i=0,5.2¢

Dua trén quan sat thuc té

Attewell (1977)

% n
LY L i L AR
R 2R

Dua trén quan sat thyc té cac
dwong ham tai nwéc Anh

Clough va Schmidt (1981)

3 n
ok g S0 21 ni= 08
R 2R

Dya trén quan sét thuc té cac
dwdng ham tai nwéc Anh.

Trong dé: R - Ban kinh dwong ham, m.

H.2 biéu dién dudng cong lun trén mat dat sau
khi thi cong duwdng ham coé ducmg kinh 6,0 m; & do
sau 30,0 m trong |6p sét, thé t|ch hao hut dat duwgc
gia dinh 1a 1,0 %.

Gia tri lun 1on nhat (Sy.max) dwoc dy bao bang
cac phuwong phap khac nhau co gia tri bién thién
trong khoang t 7,0 dén 10,0 mm. Bé roéng ban
kinh mang lun (1) bién thién trong khoang 8,3 dén
15,0 m. Két qua cho thay két qua dw bao gia tri lun
bé mat cé gia tri khac nhau do co s¢& di¥ liéu chiéu
rong mang lun (i) khac nhau.

3.2. Phwong phap phén tich ly thuyet

Phuwong phap phan tich ly thuyét dwa ra cac
dw bao so bd vé qua trinh dich chuyen hay Iun
mat dat khi xay dwng dwong ham, két qua dw bao
cta phwong phap da dugc so sanh kiém tra vOi
cac phwong phap dy bao khac nhw phuwong phap
ban thwc nghiém hay phwong phap mé hinh s6,
két qua dw bao con lam co s& cho viéc thiét ké
ban dau cta nhiéu dwdng ham trén thé gioi.

Cac nha nghién ctru Poulos and Davies (1980)
[3] bang mo hinh dan hdi da dé xuat phuong
phap dw bao dich chuyén thang dirng khi xay
dung duong ham béang cach gla dinh tai trong gay
ra bang dung trong luong khéi dat da khai dao,
tuy nhién, dy bao nay khéng chu y dén lugng mat
thé tich do qua trinh thi céng.

Nghlen clru cla Sagaseta (1987) [10] cing
duwoc dé xuét bédi Chow [1] st dung phuwong phap
phan tich Iy thuyét, gia dinh moi truong dan hoi
tuyen tinh dé dy bao do lun bé mat déi voi duodng
ham nam ndng, coi khéi dat da l1a moi trwong bién
dang dan hdi, bat dang hwdng bd qua nhirng anh
hwédng tlr mat gwong dao. Tac gia da dua ra cong
thirc xac dinh dd lan (S):
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n vD222
4G(y +202)-

Trong d6: y - Dung trong cla dat da, MN/m®; G -
Modun cat, MPa; D - Duong kinh dwérng ham, m.

Két qua dw bao bang phuong phap nay dwoc
str dung dé so sanh voi két qua phwong phap
dwdng cong Gauss va cac két qua thu dwoc tw
cbng tac do dac tai hién trudng nhu dudng ham
tau dién ngam Caracas va duong hdm M-40 &
Madrid va dwdng ngdm sO 5 cua thanh phd
Valencia.

Phwong phap dwa ra mang lun mat dét cé chiéu
réng lén hon phuong phap dwong cong Gauss va
cac di lieu do dac tai hién trwong nhung gia tri do
IGn I&n nhat |a twong tuw.

Cac nha nghlen clru Loganathan va Poulos
(2000) [5] da de xuat giai phap du bao do lun bé
mat khi co chd y dén ty lé méat thé tich dat trong
qua trinh thi cong (e), do lun dwgc xac dinh theo
cong thuc:

(6)

[ 1,38y’ }

S:Ze.rz.Mﬂ—v)z—.e (20 . (7)
4G.(y“ +2o7)

Trong d6: v - Hé s Poisson cua dat, r - Ban kinh

dwdng ham, m.

Phuwong phap dy bao nay duwoc Loganathan
et al. (2000) [5] s dung so sanh déi v&i cong
trinh dwcrng sat phia Nam thanh phé Sydney.
Két qua dy bao cho g|a tri @6 lun 1&n nhét va
chiéu réng mang lin déu Ion hon phudng phap
duwdng cong Gauss va cac két qua tlr cong tac
do dac tai hién treong.

Theo cac nha nghién clru bai toan dan hoi tuyén
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tinh, gia st khéi dat da xung quanh dudng ham bj
bién dang hwéng tam déi véi dwdng ham tiét dién
tron va dwoc cac nha nghién ctu phat trién dé giai
thich cho hién twgng dich chuyén lun mat dét.

Cac nha nghién clru so sanh phwvong phap nay
V@i cac phuwong phap dv bao khac va trong nhiéu
nam nghién ctu dbi voi cac duo’ng Heathrow
Express va Jubilee & London, két qua nghién ctu
chira rang phwo’ng phap phan tich ly thuyet dwara
cac két qua dich chuyén phu hop voi két qua do
dac tai hién trwong va do dé rat hiru ich cho cac
thiét ké so' bo.

3.3. Phwong phap mé hinh s6

Phuong phap mé hinh sé ngay cang duoc s
dung réng rai dé dy bao qua trinh Itn mat dat khi
xay dwng dwdng ham trong thanh phé, cu thé Ia
phuwong phap phan t& hiru han dwoc st dung dé
phén tich, mé phéng qua trinh twong tac, cac buéc
thi cong dwo’ng ham.

Ré&t nhiéu tac gia da st dung phwong phap nay
nhw Zienkiewicz, Dawe va Astley thoi glan dau
phuwong phap sty dung cac mé hinh hai chiéu (2D),
cac diéu kién rng suat ban dau duwoc gia dinh va
két qua dw bao cting dugc so sanh voi cac két qua
do dac tai hién treong.

Cac mo hmh (2D) bién dang phang khéng doi
héi nhiéu vé codng nghé may tinh so véi cac mé
hinh khéi (3D) ngay nay. M6 hinh hai chiéu khéng
biéu dién dwoc cac buéc thi cong theo hwéng doc
truc cong trinh va két qua dw bao cling khéng day
du theo cac hwéng.

M6 hinh bién dang khéi (3D) ngay nay rat phat
trién, do s phat trién khong ngrng cua linh vwre
cong nghé théng tin, c6 thé mé phéng day du cac
buwdec thi cong duong ham.

Cac md hinh so duwoc st dung trong cong tac
nghlen clru va trong thlet ké bang cac phan mém
phd bién nhu: phan mém Flac 3D duwoc st dung
b&i cac ‘nha nghién ctru Dias et al., (2000) [2] va
phan mém Abaqus duwoc sir dung bm Guedes de
Melo va Santos Pereira (2002) [4] va phan mém
Plaxis 3D Tunnel dwgc si dung bdi Vermeer
(2001) [12].

Khi st dung phwong phap mé hinh s thi co rat
nhiéu cac yéu td anh huo’ng dén d6 chinh xac cla
gia tri dw bao, nhuw mé phéng déc tinh khéi dét, I&p
vo chéng va qua trinh khai dao. Vi du nhw cong tac
thi cong trong dat sét, néu coi khéi dat 1& mé hinh
dan hoi tuyen tinh 1a khong phu hop vi két qua dw
bao chuyen vi phu thudc rat nhiéu tir qua trinh d&
téi va gidm (rng suét.

Theo Rowe et al (1983) [9] so v&i mo hinh dan
héi thi mé hinh dan hdi - déo tuyen tinh cho két qua
chinh xac hon, phu hop véi két qua do dac tai hién

tru’o’ng Tuy nhién cac mé hinh dan hoi - déo tuyen
tinh van cho két qua dv bao mang lUn trén mat dat
rong hon va do IGn I&n nhat thuwéng nhé hon so véi
két qua do dac tai hién trwong, do khéng giai thich
duwgc cac qua trinh phi tuyén va khong dan héi cla
dat, diéu nay da duwoc chieng minh xay ra & céac
trang thai trng suat nho va la tinh nang quan trong
trong twong tac cAu trac clia dat.

Theo thong ké cla Negro and de Queiroz
(2000) [6] cac két qua dw bao gia tri Iun I&n nhat
béng phwong phap mo hinh s6, chi c6 71 % cac dy
bao cho két qua ~gan dung voi gia tri do dac tai hién
trwdng, trong s6 do6 c6 dén hon mot nira cac dy
b&o cho két qua rat thap, ly do cac tac ~gia da gia
dinh, don gian hoa rat nhiéu mé hinh clu tric clia
dét, cac nha nghién cltru da kién nghi nén st dung
m& hinh phi tuyén tinh dé khac phuc van dé nay.

4. Két luan

Diéu kién xay dwng dwdng hdm trong thanh phd
rat phtrc tap va khé khan nhwng lai ¢ nhitng yéu
cau rat cao vé chat lwgng xay dwng cong trinh va
gidm thiéu téi da nhirng tac doéng, anh huvng dén
cac cong trinh xung quanh do dé can thiét cé
nhirng danh gid, dw bao vé tac déng dén cac cong
trinh xung quanh khu vwc xay dung duong ham dé
€O cac giai phap xay dwng hiéu qua nhét.

Phwo’ng phap dw bao lan bé& mat khi thi cong
dwong ham tau dién ngam thanh phd cé thé su
dung phwong phap phan tich ly thuyét, phuong
phap ban thuc nghiém va phwong phap mé hinh
s0, két qua du bao béng cac phu’o’ng phap can
duwoc so sanh va kiém chirng dé lam co s& cho
cong tac thiét ké so bo.

Két qua dw bao bang phwong phap phan tich ly
thuyét co6 gia tri gan dung duoc st dung danh gia
so' bd trong qué trinh thiét k&, do phuwong phap
chua danh gid ddy dt cac qua trinh thi cong rat
phtrc tap cla dwong hdm ho&c nhirng van d& khé
khan khi xét dén phan tc tiép xtc gitra I&p dat voi
vo ham.

Phwong phap chuwa that hiru dung VOi nhirng
cong trinh co cau trdc phirc tap hay nam trong
vung dia chét yeu hodc chwa chu y téi cong nghé
thi céng dwdrng ham.

Phuong phap ban thic nghiém co két qua du
bao gan dung nhét. Tuy nhren phwong phap co gia
tri dw bao chi ding voi mét sé loai dét nhat dinh, &
mét vaing nhéat dinh.

Phwong phap mé hinh s6 ¢c6 chu y t&i nhidu cac
yeu t6 anh huwéng dén gia tri dich chuyén, lun mat
dat. Phuwong phap mo phong qua trmh thi céng méot
cach gan dung nén cho két qua gan dung v&i thue
té, dong thoi két qua dwa ra cling da dang.
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Tuy nhién dé nang cao do chinh xac cla két
qua dy bao thi nguou lap md hinh can hiéu rd cac
théng s dau vao vé tinh chét co ly clia cac Iop dat
da va lép vo ham ciing nhw nhung thong so khac
tw cong nghé thi cong dudng ham.

Pé nang cao do chinh xac cla két qua dy bao
gla tri lun mat dat, nham phuc vu t6t nhat cong tac
thiét ké xay dwng dwéng ham can co sy két hop
hd tro tlr cac phwong phap dv bao.0
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SUMMARY

In the past few decades, shield tunnelling :
machines have been used to drill in }
increasingly difficult geotechnical conditions
such as soft ground like soft clay. The |
construction of tunnels in urban areas may |
cause ground displacement which distort and
. damage overlying buildings. Shield tunnelling f
is a commonly used construction technique |
' because it is very effective in reducing |
- ground deformations and thus damage to :
urban infrastructure. Prediction of ground |
settlement is considered as highly significant |
in the design of tunnels located in urban |
areas. There are significant discrepancies |
between empirical solutions to predict -':
surface settlement trough because of |
| different interpretations and = database |
collection by different authors. In this paper, |
. the shape of settlement trough caused by
. tunneling by different approaches, namely |
. analytical solutions, empirical solutions and |
numerical solutions by the finite element |
method. '
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