Study on the effect of subsidence on Thap But during the construction of the Urban Railway Line
— No2 in Hanoi, the section from Hang Dau station - Hoan Kiem station
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Abstract

Tunnel construction and deep excavation in soft soil lead to
ground displacement that causes subsidence at the ground
surface. Much of the excavation takes place in a fairly dense
urban environment, potentially affecting surrounding ground
or underground structures within the affected area. This paper
studies the subsidence effect during the construction of Metro
Line 2 in Hanoi, from Hang Dau Station to Hoan Kiem Station
to Thap But. Since then, determining the scale of possible
subsidence plays a big role in establishing regulations and
technical instructions for construction methods and in designing
risk mitigation measures at necessary point locations.
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1. Dat van dé

Trong qua trinh thi cong ga va tuyén ngam khi di qua cac nén dia
chét khac nhau thi sw anh hwéng do may dao tac dung 1én nén dia chat
cling khac nhau. Tlr @6 anh hwéng Ién cac cong trinh hién hiru trén
mat dat gay ra hién twong lun hodc xé dich cong trinh nguy hiém. Khi
thi cong tuyén dwdng tau dién ngdm metro Nhdn — ga Ha Nai, khi thi
c6ng dao doan nha ga S9 (Kim Ma) thi mét sé hd gia dinh cach cong
truérng xay dwng khodng 3 m co hién twong bi x6 nghiéng, trAn nha bi
n&rt va mot sé cdn nha phai s& dung coc sat dé& chdng d&. Phan tich
quy mo sut lItn va dnh hwdng cta qua trinh I1én cac cong trinh 1an can
sé& gidm thiéu téi da sw cb xay ra, gitr an toan cho cac cdng trinh quan
trong cAp Québc gia c6 vai trd van héa — lich st nhw Thap But.

Bai bao da nghién ctru nén dia chat khu vec Thap But va duwa ra
&nh hwéng IGn khi thi cong tuyén tau dién ngdm sb 2 Ha Noi 1én Thap
But. D4 nghién clru cac ly thuyét tinh toan va kiém tra bang phan mém
Plasix 3D vé anh hwéng cla thi céng tuyén Ién cong trinh .

2. Phwong phap nghién ctru

Nghién ciru co s& tinh toan Iy thuyét IGn bé mat.

Nghién ctru sut ltin trong mat c&t ngang va Itn doc doan hdm theo
chiéu doc.

DBuwa vao mé hinh tinh toan trén phan mém Plaxis 3D dua ra két qua
anh hwéng ciia thi cong tuyén sé 2 Ha Noi 1én Thap But.

Nhém tac gia st dung phwong phap nghién ctru sau day: Nghién

ctu tai liéu, tiéu chun, quy pham ky thuat, phap luat, phan tich téng
hop.

3. Co s& ly thuyét
3.1 Co s& ly thuyét tinh toén lan bé mét

Trong qué trinh dao hdm, méat d&t dwoc d& xung quanh ham di
chuyén vao phia trong do (rng suét bi gidm va diéu nay la két qua cla
nhirtng hé sb khac nhau, nhw sau: mat mat b& mét, mét do khién dao,
mat mat do rdng phia sau phu thudc vao ap lwc, thé tich va dd chinh
xac clia bom vira vao 16 réng xung quang phan vé ham dwoc lap dat,
méat mat 1au dai do bién dang 1&p vé sau khi bom vira. Tdng cong hai
l&n 1Gn xung quanh hdm dwoc goi la “sw mét mat xung quanh ham”.
Téng mét mat trwdc hAm va mét mat xung quanh ham tao ra tng thé
tich mat mat “V,”, do két qua clia céng tac dao ham.
3.2 Kiém tra lun — bién dang ctia hdm trong quaé trinh thi céng

Kiém tra & trang thai bat loi nhat khi da thi cong xong dwdng hwéng
Béc va thi cdng dweng huwang Nam tir ga C9 vé& ga C8 tai KM 9 +756
2 tuyén ham c6 tim hdm & cao d6 -6,00m ( sau 16m so v&i méat dat )
dwdng hwdng Bac cach chan thap But 1 doan trén hinh chiéu theo truc
Ox = 8,0m. Bai toan kiém tra sé& dwoc thuc hién thong qua kiém tra tinh
toan thd cong bang excel va Plaxis 3D V20, (Hinh 1).

4. M6 hinh héa qua trinh 1Gn do thi cong Ién Thap But biang phan
mém Plaxis 3D

4.1. Théng sb vé hdm va khién dao (méy TBM)
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Hinh 2. Kich thu'éc va thong so cua Thap Buat
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vé phia C8 (Hinh 3).

THONG SO TEN GIATRI | PON VI - Phase 1 : Kich hoat tai trong mét d4t — kich hoat Thap
Loai vat lidu TBM Material Elasti But )
oai vat lieu Type astic - - Phase 2 : Kich hoat dwérng hwéng Bac
Modul dan hdi vé thép E 210.10° | KN/m - Phase 3 : Kich hoat TBM huéng Nam
D6 day v d 018 m - Phase 4 : Dao dat dwong hwéng Nam
Hé sb Poisson v 01 - Phase 5 : Lap vé hdm hwéng Nam 1 — phun viva dét
: : hadm 2
2
Trong luong - w 600 | KN/m7/m - Phase 6 : Lap vé6 ham 2 hwéng Nam — phun viva dbt
Loai vat liéu vé ham Type Bé téng h&m 3 kich ddy TBM
Trong lwong riéng p 25,0 KN/m® _ - Phase 7 : Lap v6 ham 3 huong Nam — phun vira dét
Modul dan héi E 3,25.107 | KN/m? ham 4 kich day TBM
Hé sé Poisson v 0.1 R - Phase 8 : L&p vé hdm 4 hwéng Nam
D6 day v6 ham d 03 m Két qua tinh toan vé bién dang nén dét va vé ham duoc
— thé hién tai hinh 4, viing anh hwéng do dao hAm béng may
D6 sau tim ham 20 -16.,0 m TBM gay ra (Hinh 5), va bién dang nén d4t trong qua trinh thi
4.2.Théng s6 cta Thap But (Hinh 2) cong bang may TBM (Hinh 6)
4.4. Két qua thu duwoc
THONG SO TEN |GIATRI| DPON VI — - _ _
VT Y . - . THONG SO TEN |GIATRI|{DON VI
Loai vat liéu cudi séi dwéi | Material | Elastic - - - ~
chan go da Type Bién dang néen dat chung | Tiéu chi - -
Modul dan hdi I&p cudi soi E [155.10° KN/m Day troi max U, 204 [ cm
Do sau I&p cudi soi z 3,0 m 3bay tr6i min U, 04 cm
Hé s6 Poisson v 0.1 Bién dang nén dét thap but | Tiéu chi - -
Trong lwgng riéng p 19,4 KN/m?® Day troi max U, 0,7 cm
Lwc dinh c 0 KN/m2 DAy tréi min U, -0,1 cm
G6c ma sat ) 49 o Bién dang vé ham dwéng | Tiéu chi - -
B\'I
Loai vat liéu go da Type | Elastic Bic - = —
Modul dan hdi go da E  [100.10°] KN/m Bf’n dang max = = Sl
Hé sé Poisson Y 0,1 B'_‘in dang ml?h; e — z —~ ‘ cm
Trong lwong riéng p 21 KN/m® N:: angvohamdwong | Hieuchif - )
- 2 -
Luc dinh ¢ 0 KN/m Bién dang max U, 5,09 cm
Loai vat liéu thanh thap Material | Elastic - Bién dang min U, 24 cm
Type NGi | 5 ham dwo Ba
NV : S 6i lwc vé ham dwong Bac
Modul dan hoi thanh thap E 20.10 KN/m mat cit qua Thap Bat
DO day thanh thap d 03 m Momen cuc dai Moo | 1893 | kN/m
Hé s6 Poisson Y 0.1 Luc doc cyc dai N | 9275 | kN
— 3 -
Trong lwong riéng p 18 KN/m Luc cit cuc dai Qo 182,7 kN
. 2
Lwc dinh ¢ - KN/m N6i Iwc vé hAm dwong Nam
Goc ma sat ) - ° mit cat qua Thap Bt
Loai vat liéu san thap Material | Elastic - Mémen cyc dai Minax 192,4 kN/m
Type Luc doc cuc dai Noo | 11214 | kN
b A by . 6 -
Modul dan hoi thanh thap E 20.10 KN/m Luc cit cuc dai Qoo 192.4 kN
Do day thanh thap d 0,2 m
He s6 Poisson v 01 T két qua thu dworc tai bang 3 c6 thé thdy: Nén dét phia
: — . = dwdng Dinh Tién Hoang c6 sw dy trdi nhat dinh song khong
Trong luong riéng P 18 KN/m qua I&n so v&i do sau d&t ham chi 2,04 cm lai khong c6 cong
Lwc dinh c - KN/m? trinh két cau BTCT & phia trén nén sy day troi nay Ia khong
Goc ma sat b i ° nguy hiém. Nén dét via hé phia Thap But gan nhw khong

4.3. Trinh tw mé hinh tinh toan phdn mém Plaxis 3D V20

Tinh toan gid dinh trong trang thai da thi cong xong
dwérng hwéng Béc va dao ngwoc duwdng hueng Nam tir C9

c6 s bién dang, mot s diém c¢é bién dang thi ciing khong
dang k&, khéng gay nguy hai cho céng trinh. Bién dang cua
v hadm U,k = 5,09cm < Dpa, /100 = 6,6cm 1a dam bao an
toan. Sw day trdi cia ham dién ra nguyén nhan cha yéu 1a do
I&p d4t ndm gira 2 ham chiu lwc tac dung ép vao nhau tir 2
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Hinh 3. Md hinh ki€m tra én dinh Thap Bt

phia khi thi cong hdm dan dén 16;p At ndm gita 2 hdm bj trdi I&n trén
mat d4t, khong hé xay ra lun.

5. Két luan

Khi thuc hién tuyén dwérng ngdm va cac ga ngdm di qua khu vuc
c6 d&c diém phirc tap thi can khao sat cu thé va chi tiét cac anh huéng
trong qua trinh thi cong co thé xay ra dé kip thoi ¢é bién phap phong
tranh va stra chira. Khdo sat va mé hinh héa qua trinh thi céng la can
thiét d& quan ly cac yéu té rdi ro cé thé xay ra.

Thi céng Tuyén dwérng sat d6 thi s6 2 Ha Noi doan ga Hang Bau —
ga Hoan Kiém di qua khu vuwc cé mat do dan cw déng duc, nhiéu cong
trinh van héa va di tich lich st quan trong nén dac biét can quan tam
va tinh toan dén tat ca cac sw cb xay ra. Mét trong nhitng cong trinh
dac biét dwgc nghién ctru anh hwédng lan do tac ddng cla thi cong
tuyén hadm ngadm la Thap But.

Viéc st dung phan mém Plaxis 3D dé mo ta tac dong thi cong
tuyén ngam lén Thap BUt cho ra cac thong sé cu thé dé tham khao va
danh gia khi tién hanh thi cong tuyén ham./.
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D Fourrmee=d amesn | [ sCaied wp 50,0 bmees)
Maamum valos = 005008 m (sl Mode 42583)

Hinh 4. K&t qua bién dang nén dat va vo
ham

Tofs desplacements U, [scakesd up GO0 trres)
Melaxirrisn wabos = 0 DS03T = (Elemend 12517 ot Mode 47548)
Manirmum valog = -0, 02473 m [Elemant 29508 #l Node 7305)

Hinh 5. Viing anh hudng do dao hdm bang
may TBM gay ra

Total displacemnents u, (scaled up 200 bmes)
Maceirmim valos = 0 02045 m
Minimaam valoe = 0480810 m

Hinh 6. Bién dang nén dat trong qua trinh
thi cong bang mat TBM



	#43

