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In the mechanized excavation of subway tunnels, the shield tunnel boring
machine (TBM) has been developed in recent decades for managing the
instability of the excavation profile in complicated geotechnical
conditions in urban areas. The paper presents a 3D simulation procedure
for the detailed description of TBM (via the finite element code Abaqus)
and quantifies the influence of TBM face pressure on ground surface
settlements. The model is used to calculate ground surface settlements for
different values of TBM face pressure. An additional aspect of the
investigation is the determination of the critical value of TBM face
pressure, which controls face instability in very weak ground. During the
advancement of shield tunnel boring machines, the face-stabilizing
pressure is one of the most important factors of critical. In tunneling by
shield tunnel boring machines, high face pressure often leads to surface
upheaval, whereas low face pressure leads to sudden collapse of the face
and ultimately settlement of the surface. For the model condition, the
maximum value was quantity 250 kPa and the minimum value obtained
quantity 150 KPa.
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Nghién ctru dnh hwéng ctia ap lwc gwong dao dwong ham dén
do6 lun mat dat khi thi cong dwdng hAm bang may khién dao

D6 Ngoc Thai 1*, D6 Dirc Toan 2

1 Khoa Xdy dung, Trwong Pai hoc M6 - Dia chadt, Viét Nam
2 Cong ty C6 phdn Tw vdn Xdy dung Dién 4, Viét Nam

THONG TIN BAI BAO TOM TAT
Qud trinh: Trong linh virc xdy dung cdc dwimg him giao thong, mdy khién dco d
Nhan bai 18/11/2019 rong linh vurc xdy dung cdc dwong hdm giao thong, mdy khién dao dang
e rdt phdt trién trong nhitng ndm gdn ddy dé khac phuc cdc hién twong mat
Chap nhdn 09/01/2020 én dinh trong qud trinh thi cong khi gdp cdc diéu kién dia chdt phurc tap
bang online 28/02/2020 trong dé thi. Bai bdo str dung phwong phdp mé hinh s6 3D bdang phdn mém
Tir khda: A{)aqus dé mé phdéng qud trl‘nii thi cong duong hdm va dy; bdo danh hwdng
Puimg him cla gid tr_{ dp I,VC guong d‘c‘zo ﬁen _q‘_é Iun mat dat. M6 hi{?h st fh_mg de dw .bdo.
My khién ééo, dé lun mdt ddt khi duy tri cdc gid tri dp lwc gwong dao khdc nhau. Khi thi

céng duong hdm bdng mdy khién dao viéc duy tri dp lwc Ién gwong dao dé
git 6n dinh bé mdt gwong dao dwdong hdm la mot trong s6 nhieng théng sé
quan trong nhdt. Trong qud trinh thi céng, khi gid tri dp lyc gwong dao qud
lom c6 thé gdy ra cdc hién twong ddy troi [én trén mdt ddt, khi dp luc guong
dao cé gid tri nhé cé thé gdy ra cdc hién twong truweot I& dot ngdt vao trong
gwong dao va gdy ra sut lun [én dén mdt dat. Doi voi diéu kién bai todn mé
phdng, dp lwc bé mdt gwong dao hiéu qud cé gid tri téi da la 250kPa va gid
tri téi thiéu la 150kPa.

Ap lyrc bé mit guong,
Do lun mat dat.

© 2020 Trwong Pai hoc Mo - Pia chit. T4t ca cac quyén dwoc bao dam.

Dic, 2005; Do Ngoc Thai and Protosenya, 2017).

1.M¢ dau Do d6 cong tac quy hoach, thiét ké ban diu, bao

Qua trinh thi céng cac duwong ham sé giy ra
nhirng tic dong dén khéi dat da xung quanh va cac
cong trinh trén mat dat. Poi véi cac dwong ham
trong do thi, cong tac thi cong dwéi cac toa nha cao
tAng hay duwdi hé thong ki thuit ngdm d6 thi luon
tiém an nhitng rai ro nhw giy l4n, bién dang thim
chi gdy sap d6 pha hiy cic céng trinh trén mat dat
hay & vi tri lan cdn (V6 Trong Hung, Phuing Manh

“Tdc gid lién hé
E - mail: dongocthai@humg.edu.vn
DOI: 10.46326/JMES.2020.61(1).04

gom lwa chon hwéng tuyén hay thiét ké ki thuit
can thiét danh gia, dw bao mirc d6 tac dong tir hoat
déng thi cong dwdong hAm dén cac cong trinh lan
cén, cong tac danh gid du bao d6 mang y nghia rit
quan trong trong qua trinh xay dwng dwong ham.

Cac phwong phép chinh dé thi cong dwdng him
bao gom phwong phap dao 16 thién, phwong phap
mé hay phwong phap dio him méi ctia Ao va
phwong phap st dung may khoan ham. Ngay nay,
phuwong phap thi cong bang may khoan ham dic
biét la may khién dao dwoc ap dung rong rai khi
xdy dung cac dwong ham tiu dién ngdm trong
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thanh phd. Phuong phap thi cong bing may khién
dao ngoai viéc ddm bao chit lwong céng trinh, sw
on dinh cao cho dwong hdm con giam thiéu duoc
nhitng anh hwéng chan dong, dich chuyén lun bé
mat dat hay bao vé cac cong trinh xung quanh khu
vure thi cong.

2. Phwong phap can bang ap lwc 1én gwong dao

Trong qua trinh thi céng dwong ham, phia
trwdc gwong dao hinh thanh khéi dit da pha huay
c6 xu hwdng truot, sut 1& vao trong gwong ham.
D6 6n dinh gwong hdm phu thudc rat nhiéu yéu té
nhuw déc tinh khoi dit ma dwdong hdm thi cong qua,
vi tri, kich thwéc dwong hadm, cong nghé thi cong.
Hién nay, thi cong dwong ham trong diéu kién dia
chit yéu chu yéu st dung phwong phap thi cong
bang may khién dao kiéu kin, phwong phap nay
cho phép khéng can st dung cac bién phap giit 6n
dinh trwéc khi dao théng thwong nhw ha muc
nwéc ngam, khoan phut vira hodc doéng bang.
Ngoai ra con cho phép kiém soat do Iin bé mat,
han ché cac rui ro tai gwong dao nho vao s ton tai
lién tuc cta ap lwe chong gitt trén mat gwong dao
(Protosenya et al., 2015).

May khién dao 1a may dao hdm co giGi c6 nhiéu
chirc nang tip trung thong nhit nhw dao, che
chong bao vé, 13p dit vé hAm va van chuyén dat
da. May khién dao thich hop cho viéc thi cong
dwong hdm qua vuing dat da mém yéu, phirc tap c6
nguy co mit 6n dinh cao, dat da c6 kha nang sutlé
ngay vao khong gian cong trinh néu khong c6 két
c4u chdng gitr. Phan dau cit trang bi hé théng dia
cat ¢4 nhiém vu pha vor khéi dat da, phan ké tiép
c6 b tri cac kich d4y cho phép d4u cat tién vé phia
truwérc, phan dudi khién cé nhiém vu lap dat vo
ham, van chuyén dit da vé phia sau va dwa ra
ngoai, bom phut vira 1ap day khoang trong phia
sau vo ham (Vittorio Guglielmetti et al., 2007).

Khoang cong tac & phia sau mam cat ludn duy
tri 4p lwc nham cAn bang ap lwc nwdc ngdm va ap
lwc dat da dé gitr 6n dinh cho gwong him va giam
nhirng dich chuyén ldn trén méat dit. Theo nguyén
ly chdng gitr gwong bang phwong phap can bang
ap luc gwong thi may khién dao dwoc chia ra:
khién cin bang 4p lwc khi nén; khién cin bang ap
lwc vira va khién can bang 4p luc dat.

- Khién cin bang ap lwc khi nén: khi thi cong
qua dia ting c6 chira nwéc ngdm, dé ngan chin
khong cho nwéc ngdm xam nhip vao budng cong
tac, do d6 budng cong tac luén dwgce duy tri mot ap

lwc khi nén. Nho ap lwe khi nén ma nwéc ngdm
khong chi bi gitr lai ma con bi diy sau vao trong
dat.

- Khién cin bang 4p luc vira: khién dao 4p luc
vita ap dung phu hgp cho dia ting c6 bé mat
gwong c6 thé chdng d& bang dung dich vira 4p luc,
thi cong trong nhitng dia hinh kh6 khan nhw dwéi
cac song ho hodc dwdi ting nwée ngam, dit dao ra
dwoc dua ra ngoai qua 6ng dan, da cudi, séi duoc
nghién ra va di chuyén ra ngoai qua dwdng dng. Ap
lwc nwde ngam, ap luc dia tAng dwoc cin bang vai
ap luc dung dich vita. Ap lwc dung dich vita duoc
duy tri thich hop cho viéc tao Ién mang bun chong
do khai dat truedre gwong. Bia cat phia trvdec gwong
cao boc khdi dit & mit ngoai mang bun. Hon hop
bun dat truedc gwong sau khi dugce tich boc dwoc
bom hut dwa 1én bé mat dat dé xir ly.

- Khién cAn bang 4p lwc dat: dit dwoc dao boi
dau cit ctia khién sé duoc str dung dé gia c6 gwong
ham. Chit tao bot dwoc bom vao truérc dau citlam
cho dat két dinh lai ddm bdo kiém soat chinh xac
ap lwc can bang gwong ham. DAt sau khi tach boc
ra s& theo ranh dao cat tién vao khoang cong tac.
Khi 4p luc trong khoang cong tac du 16n dé chdng
lai 4p lwc dia ting va ap lwc nwéc ngam thi mat
gwong dao sé gitr dwoc 6n dinh ma khong bi sut16.
Yéu cAu can gii cho lwong dit trong mang xoan ¢
va lwong dat trong khoang cong tac can bang voi
lwong dat dao ra khi tién vao trong khoang cong
tac. DAt dao ra dwoc van chuyén trong mang xoan
0c & phia sau khoang cong tac theo ctra xa dwoc
dwa ra ngoai. Khién can bang ap luc dat thich hop
voi cac dia ting dat sét, dat c6 thanh phan dinh
két,... ddng thoi bao vé c6 hiéu qua sw 6n dinh bé
mat gwong dao, gidm dwoc do lun bé mat, trong
khi thi cong dé dang thao tac va c6 tinh an toan
cao. Khi thi cong qua cac ting dat cat, soi, can tron
thém dung dich vira, phu gia,... d€ cai tién d3c tinh
ctia khéi dat sau khi dao ra, nhw ting tinh lwu
dong, 1ap day khoang cong tic lam 6n dinh bé mat
guong.

3. Dw bao gia tri ldn mat dat

Phwong phap ban thyc nghiém dwoc cac nha
nghién ctru R.B.Peck, (1969) va Schmidt, (1974)
deé xuit bang cach do mot s6 diém tai hién trueong,
két qua thu dugc la dwdi tic ddng ctia qua trinh thi
cong dwong ham thi trén mat dat sé hinh thanh
vung ldn (Hinh 1), dwong cong lin mét dat thé
hién trén Hinh 2.
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Khi thi cong dwong hdm trong moi treong dat
dong nhat, dang hudng thi gy ra do lun trén bé
mat c6 gia tri (S,,) dwong cong ltin bé méat dit duoc
Peck, (1969) gia dinh c6 dang ham phan phdi
chun Gauss, v&i diém ldn cuc dai S, mexnd3m ngay
trén truc thang dirng cia dwong ham: (D

Sy = Symax- e_[xz/(Z'iz)]

Trong d6: Symex- Gia tri d6 lGn 1én nhat theo
phuwong thiang ddng doc truc dwong hdm, m; x -
khoang cach tir truc dwong ham dén diém khao
sat theo phwong nam ngang, m; i - Khoang cach tir
truc dwdng hAm dén diém udn theo phwong nam
ngang, m.

Theo O'Reilly and New (1982) gia tri khoang
cach tir tAm dwong hdm dén diém udn theo
phwong nam ngang (i) dwoc xac dinh theo cong
thirc:

Ii= (KZa) (2)

Trong do6: K - Tham s6 chiéu rong viing lin, phu
thudc vao diéu kién va loai dat ma dwong ham thi
cong qua, vi du doi véi cat trong diéu kién nwéc
ngam ta c6 K = 0,2+0,3 va d6i véi dat séttaco K =
0,4+0,7; o - Chiéu su bo tri dwong hdm, m.

Thé tich viing lin trén moi don vi chiéu dai
dwong hdm dwoc xac dinh theo cong thirc:

o . (3)
Vs =f Sv.max-e_[xz/(Z'LZ)] = V2T 1. Sy max

Lwong mat thé tich dat (V,) la ty s6 gitra thé tich
ctia vung lun va thé tich dao ly thuyét tinh cho mét
don vi chiéu dai.

Vi=(Vs/V0).100 % 4)

Trong dé: V; - Thé tich dao ly thuyét, m3.

Lwong mat thé tich 1a do sw khac biét vé thé
tich dao dwong hdm va thé tich hoan thanh sau khi
13p dit vo chéng. PAt xung quanh dwomng ham di
chuyén dé 14p day sw mat thé tich nay, cwong do
di chuyén lap thé tich cling giy ra lwgng mat thé
tich, gia tri mat thé tich con phu thudc vao phwong
phap dao, loai dit céng trinh dao qua va sy thin
trong ctia don vi thi cong dwong ham. Mot phin
cta lwgng hao hut thé tich dit xung quanh ham sé
phat trién 1én dén bé mat va tao ra vung lin. Hay
noi cach khac, thé tich viing lin trén mat dit twong
urng vé&i lwong mat dat xung quanh dwong ham.

T cac cong thirc (1), (2) va (3) do lan tai diém
bét ky trén mat dat dwoc xac dinh theo cong thirc:

— Vs —[xz/(ZKZ.ZZ)]
S, = Kk e 0 (5)

Hinh 1. Hinh dang vung liin trén mdt ddt sau khi

Svmax

thi cong dwong hdm.
i 2i y
— O-Q-Svmgx
biém uodn

bo Iin

Thé tich dao Vo
Thé tich hoan thanh v6 him

Luong mat thé tich dit nén

Hinh 2. Pwdng cong lin bé mdt ddt va lwong mdt thé tich
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Phwong phap dw bo lin bé mat khi thi cong
dwong hdm tau dién ngdm thanh pho c6 thé sk
dung phwong phap giai tich hodc phwong phap
mo hinh s6. D& dw bao gia tri ldn mat dat gdy ra tir
cong tac thi cong mot dwong hdm cu thé cé thé két
hop nhiéu phwong phap du bao va dwoc so sdnh
voi két qué do dac, quan tric thuc té clia cac cong
trinh c6 diéu kién xay dwng twong tw. Trong Bang
1 thé hién két qua do dac, quan trac thuec té gia tri
lan mat dat gy ra boi cong tac xy dung duong
ham.

Theo két qua do dac quan tric thuc té, gia tri
lan mét dat gy ra boi cong tac xy dung duong
ham trén Bang 1 ta thiy, doi véi cac dwong ham
thi céng trong diéu kién thanh phé thi phwong
phap thi cong pho bién la st dung may khién dao
can bang ap lwc dit va may khién dao can bang ap
lwc vira. Cac dwong hdm c6 kich thuée 16m (duong
kinh 16m hon 9 m) thi gia tri ldn mat dat cé gia tri
16m hon 17 mm. Cac dwong hdm cé kich thuéc nhd
(dwong kinh nho hon 4 m) thi gia tri lin mat dat
c6 gia tri nho tir 5+6 mm. Pwong ham co6 kich
thwdc trung binh nhw dwong ham tiu dién ngdm
D tai Lyon, Phap cé duwdong kinh 6,27 m va do sau
thi cong 16,4 m; sir dung khién cin bang ap luc
vira trong diéu kién thi cong cat sét min thi két qua
do dac, quan tric gia tri ldn mat dit 1a 13,5 mm.
Nhw viy gia tri lin mat dit phu thudc vao kich
thuéc dwong him, vi tri thi cong dwong ham, diéu
kién thi cdng qua nhw 16p dit sét, dit mun hay cat

pha,... va phwong phap thi cong str dung loai may
khién dao can bang 4p luc 1én gwong dao dudng
ham.

4.Xay dwng mo hinh sd

b€ du bao do Iin mat dat khi thi céng dwong
ham bang may khién dao, trong nghién cttu nay st
dung phwong phap phén t& hitu han thong qua
phin mém chuyén dung Simulia Abaqus 6.12.
Phan mém cho phép phéan tich cac qua trinh thi
cong tach bdc dat da, duy tri ap lwc 6n dinh gwong
dao, cong tac lp dung vo chdng va cong tac phut
vira lap day khodng tréng gitra bé mat dit da va vo
chdng, déng thoi dwa ra cac két qua gia tri rng
suatva dich chuyén khéi dat da gay ra bdi cong tac
thi cong dwong ham.

4.1. Kich thwo'c mé hinh

Kich thwéc mo hinh ¢6 dnh hwéng dén toc do
tinh toan, do chinh xac cta két qua tinh toan, vliing
phén tich dwoc lwa chon c6 kich thwéc bang 7,0
lan dwong kinh hdm theo phwong ngang va
phwong thang dirng sao cho viing dnh hwdng tao
ra tai dwong bién trong két qua phén tich c6 gia tri
trong gidi han cho phép. Chiéu cao tinh tir dinh
ham dén 16p bién phia trén bang chinh d6 sau dit
dwong hdm. Kich thwéc mé hinh phin tich
(100x100x120).

Bdng 1. Két qud do dac, quan trdc thuc t€ gid tri Itin mdt ddt gdy ra béi cong tdc xdy dung dwdong hdm
(Vittorio Guglielmetti et al, 2007).

TT Duémne him Puong | Chiéusdubd tri| Gidtrilin |Kiéu may khién dao; dwong
5 kinh, m| dwong hAm, m | mat dat, mm | hAm thi cong trong 1ép dit.
1 Ham duwong fat tai thanh pho 112 30,00 50 K,hlen ap luc dat; dat sétva
Barcelona, Tay Ban Nha. cat.
9 Ham thoaNt nwéce & Sudden 143 9,12 43,0 K,hler~1 car} bang,ap lwc dat;
Valley, My. cat bao hoa nwérc.
Ham tiu dién ngdm duwong s6 Khién ap lwc dat; cat va dat
3 1 & Madrid, Tay Ban Nha. 9,38 15,50 18,0 sét.
Ham tiu dién ngdm s6 2 & Khién ap lwc dat; dat sét va
4 Madrid, Tay Ban Nha. 9,38 17,00 21,2 cat.
5 Puong har,n 0to & Val-de 335 775 53 K}l.le{l can bang ap luc vira;
Marne, Phap. SOi cat.
Puong hdm tau dién ngdm so Khién can bang ap luc vitra;
6 2 tai Thugng Hai, Trung qudc. 11,2 24,50 17,9 dat mun, cat pha.
7 Dl_rcrng ham,tau dién ngam D 6,27 16,40 135 K,hlerll can bang ap lyc vira;
tai Lyon, Phap. cat sét min.
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M6 hinh m6 phéng c6 kich thwéc dwong him
¢6 dwong kinh D = 7 m, dwoc dao tai vi tri do sau
Zp= 20 m. Lap dung v6 chdng bé téng dic sdn cd
chiéu day d = 0,35 m, md dun dan hoi E = 30 GPa,
hé s6 Poisson = 0,2 va str dung md hinh vatliéu vd
chong bé tong duc san 1a dan hoi tuyén tinh.

Mo hinh vat liéu cho cac 16p dat dwoc str dung
mo hinh Mohr - Coulomb. Cac tham s6 co 1y chinh
cla cac 16p dat da dworc gid dinh c6 cac tham sé
nhu trong Bang 2.

4.2. Diéu kién bién

Bién trai va bién phai cia mo hinh chon loai co
dinh c6 rng suit tiép va chuyén vi ngang tai bién
bing khong; (ng suit phap va chuyén vi thing
dding dé tu do. Bién day cia mé hinh c6 chuyén vi
ngang, thiang dirng bang 0; (ng suit tiép, phap
tuyén dé tw do. Bién phia bé mat dé tw do cho phép
chuyén vi thang dirng va chuyén vi ngang nhw trén
Hinh 3 va Hinh 4.

Bdng 2. Ddc tinh co ly cdc lop dat.

TT Loai dat Chiéu day 16p,| Khéilwong thé Mé dundan| Hés6 |Gocmasat| Lwcdinh
i H (m) tich, y (kN/m3) |héi, E (MPa) |Poisson, (v)|trong, ¢ (°) | két, c (kPa)
1 | Sét mém 5 19,0 8 0,35 80 12
2 Cat 7 19,2 15 0,35 100 15
3 Sét 21 20,0 30 0,32 250 22
4 ba 67 22,0 100 0,25 320 30

u, - tu do

T =0
<E ux=0 -
uz=0 o -tudo
u, =0 T -twdo
&\ Ux=0 o
uz =0 c -twdo

Lép sét mém

L6p cat

Lop sét

Lép dd

Hinh 4. Vi tri cdc I6p ddt dd.
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4.3. Ap Iwc 1én gwong dao

Trong qué trinh thi c6ng dwong hdm qua dat
yéu, phia trueé'c gwong dao hinh thanh khéi dat da
pha hity ¢6 xu hwéng trwot, sutld vao trong guwong
dao (V6 Trong Hung, Phuing Manh Dac, 2005; Do
Ngoc Thai and Protosenya, 2017). Duy tri ap luc
1én guwong dao c6 tac dung nham cin bang 4p luc
guong gitt 6n dinh gwong dao, kiém soat, giam
thi€u do dich chuyén khéi dat da, lun bé mat dat.
Gia tri 4p lwc can bang gwong dwoc xac dinh phu
thudc vao dwong kinh, chiéu su bé tri dwong hdm
va cac gia dic tinh co'ly khéi dat da xung quanh. O
mo hinh nay d€ phan tich anh hwdng cta gia tri 4p
lwc gwong dao dén do 14n mat dat, st dung ap luc
1én gwong dao c6 gia tri trung binh thay déi F,; =
50+250 kPa nhu trén Hinh 5. Ap lwc ap lwc gwong
phén bo tuyén tinh tang theo do sau, truong hop
duy tri ap luc gwong F,; = 50 kPa la gia tri ap luc
gwong trung binh tai truc dwong hdm bang 50
kPa, gia tri ap lwc gwong tang tuyén tinh theo do
sau tir dinh hdm dén day hdm (dwong kinh D =7
m) véi gid tri bién déi 12 kPa/m.

4.4. Cac giai doan mé phdng tinh todn thi céng
dwong hadm

Cac giai doan mé phdng, tinh todn cong tac thi
cong doan hdm bao gbm:

Giai doan 1: xdy dwng diéu kién bién, truong
g suit ban dau;

Giai doan 2: tach boc dit da, duy tri ap luc 1én
guong dao;

Giai doan 3: 1ap dit vo chéng cho dwong ham,
duy tri ap lwc phut vira phia sau vé chéng.

4.5. Két qud tinh todn

Két qua mo phong lin mat dat giy ra boi cong
tac thi cong dwong hdm véi cac gid tri ap luc
gwong ham khac nhau dwgc thé hién trén Hinh 6,
Két qua cho thidy moi twong quan gitra ap luc
guwong ham va dé lun mét dat: khi st dung gia tri
ap lyc gwong ham cang nho thi gia tri do lun mét
dat cang 16m.

D€ danh gia sw phu thudc cua gia tri ap luc
gwong him dén do lun mat dat, nghién ctru nay
thay déi gia tri ap lwc 1én gwong dao F,;= 50+250
kPa, két qua thu dwoc gia tri ldn méat dat doc truc
dwong hdm thé hién trong Hinh 7.

Tir két qua phin tich mo hinh s6 thé hién trén
Hinh 7 cho thay gia tri ap lwc duy tri 1én gwong dao
c6 anh hwdng dén gia tri lan mat dat. Khi gia tri ap
lwc duy tri 1én gwong dao cang giam thi gia tri lun
mat dit tang. Vi gia tri ap lyc 1én gwong dao Fy =
50 kPa gia tri ldn mét dat1a 42 mm 16m gp 5 lan
gia tri lan mat dat doi véi treomg hop ap dung gia
tri ap lwc 1én gwong dao Fy = 250 kPa c6 gia tri lin
mat dat1a 9 mm.

Dai véi treomg hop Fy = 50 kPa thi tic dong tir
cong tac thi cong dwong hdm giy ra lin mat dat cé
gia tri 16n nhatla 41+42 mm va & vi tri gwong dao
c6 gia tri lan trén bé mat datla 14+15 mm. Gia tri
két qua phén tich cho thiy, gia tri lun trén bé mat
dat & vi tri gwong dao cé gia tri bang (0,34+0,35)
1an gia tri ldn bé mat 16m nhit giy ra bdi cong tac
thi cong dwong ham S,.guong = (0,34+0,35)Sy-max.
Vung anh hwdng lin mat dat phia truedc gwong dat
téi 30+35 m, gia tri lin mat dat dat gia tri I6n nhat
phia sau gwong 50 m.

Hinh 5. Duy dp luc 1én bé mdt gwong dao dwdong hdm
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U, uz U, U2
+5.901e-02 +4.8816-02
+4.668e-02 +4.0126-02
+3.4356-02 +3.1436-02
+2.203e-02 +2.2746-02
+9.707¢-03 +1.405¢-02
-2,619e-03 +5.3606-03
-1.494¢-02 -3.3302-03
-2.7276-02 -1.202e-02
-3.960e-02 -2.071e-02
-5.192¢-02 -2.9406-02
-6.425¢-02 -3.80%6-02
-7.6576-02 -4.678e-02
-8.890e-02 -5.547¢-02

DIDB: DAINSYS1oOD 0DMUE/SCAMATE, 123 F/IOCE 8 110L 7 SE ASIS SEanasi Time 20)

(a) (b)

U, uz U, U2
+4.355e-02 +4.0292-02
+3.653e-02 +3.417e-02
+2.950e-02 +2.805e-02
+2.2478-02 +2.193e-02
+1.5d4e-02 +1.580e-02
+8.410e-03 +9.683e-03
+1.379¢-03 +3.561e-03
-5.651e-03 -2.5602-03
-1.2682-02 -8.6822-03
-1.871e-02 -1.480e-02
-2.674e-02 -2,0932-02
-3.3778-02 -2.7058-02
-4.0808-02 -3.317e-02

¥

A

Z X

A

Z X

Azl Scandar Time 2013

ODE: GalnaFISLodn Apaaus/Soandands. L3 FrlOcC 0408 3L I3 5E dsla Scandard Time ODB: BainsYaIL oA

(c) (d)

U, uz
+3.731e-02
+3.193e-02
+2.654¢-02
+2.116e-02
+1.5776-02
+1.038e-02
+4.9986-03
-3.881e-04
-5.774e-03
-1.116e-02
-1,655¢-02
-2,193e-02
-2,7326-02

Hinh 6. Két qud mé phdng gid tri liin mdt dat khi
thay déi gid tri dp lwc gwong hdm:
(a) - Giad tri dp lwc Ién gwong Fy = 50kPa;
(b) - Gid tri dp luc Ién gwong Fy = 100kPa;
(c) - Gid tri dp luc lén gwong Fy = 150kPa;
(d) - Gid tri dp luc Ién gwong Fy = 200kPa;
(e) - Gid tri dp luc 1én gwong Fy = 250kPa.

A

A

Z X

ODE: Balns¥23lodn Aosqusfacandaid6.12-3 SerOce 05 LL:adi 3 SE.A5 I Scandsed Thwe 2013

(e)
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1-Fg=50kPa;2-Fg=100kPa; 3-Fg=150kPa; 4-Fg =200kPa; 5 - Fg = 250 kPa.
Hinh 7. Ltin mdt ddt doc truc dwong hdm khi st dung cdc gid tri dp luc 1én gwong dao khdc nhau

Da6i véi treong hop Fy = 250 kPa thi tic dong
ttr cong tac thi cdng dwong hdm gay ra lin mat dat
c6 gia tri lom nhit 1a 8+9 mm va & vi tri gwong dao
gia tri lun trén bé mat dat la 3+4 mm. Gia tri két
qua phan tich cho thay, gia tri lun trén bé mat dat
& vi trf gwong dao c6 gia tri bang (0,37+0,44) lan
gia tri lin bé mat 1é6n nhat gy ra bai cong tac thi
cong dwong ham S,.guong = (0,37+0,44)S,-max- VUng
anh hwéng ldn mat dit phia trwdc gwong dat téi
15+20 m, gia tri lan mat dat dat gia tri 16n nhit tai
vi trf phia sau gwong 30 m. Tuy nhién vi tri 20 m
phia trwdc gwong gia tri lin bé mat c6 gia tri
dwong "+", tirc 1a xuat hién hién twong day troi dat
d4, vira ap lwc 1én bé mat dat.

Gia tri dich chuyén trén mit cat ngang dugc thé
hién trén Hinh 8.

Trén hinh 8, thé hién gia tri lin mat dat 16n
nhit trén mit cat ngang khi str dung cac gia tri ap
lwc 1én gwong khac nhau. Tir két qua phan tich mé
hinh s6 cho thay gia tri ap lwc duy tri 1én gwong
dao c6 anh hwdéng dén gia tri lun mat dat. Khi gia
tri ap lwc duy tri 1én gwong dao cang giam thi gia
tri dich chuyén lin mat dat tang.

5.Két ludn

Tir két qua phan tich mo hinh s nhan thay, déi
v&i dwong hAm bé tri nam gan mit dat, trong diéu
kién dia chat y&u khi thi cong din dén hién twong
lan mat dat.

Gia tri lan 16n nhét S,.mex xudt hién phia sau
guong dao, cach gwong dao 30+50 m. & vi tri
gwong dao gid tri lun trén bé mat dat dat
(0,34+0,44)Sy-max-

Gia tri ap lwc duy tri l1én gwong dao c6 anh
hwdéng dén gia tri lan mat dat. Khi gia tri ap luc
guong dao qua 16n c6 thé giy ra cac hién tuwong
day troi 1én trén mat dat, khi ap luc gwong dao co6
gia tri nho cé thé giy ra cac hién twong truot 16
dot ngdt vao trong gwong dao va gay ra sut lin lén
dén bé mat dat.

Dwa vao cac két qua md hinh s6 trén va cac két
qua quan tric do dac thuc té tir cic cong trinh
cung diéu kién xay dung, d6i véi bai toan trén dé
dam bao an toan trong thi cong, giam gia tri lin
mat dat va khong dé xay ra hién twong day troi dat
hodc vira 4p luwc 1én mat dat ta lwa chon gia tri ap
luc duy tri 1én gwong dao la: 150 kPa < F,; <250
kPa.
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