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TOM TAT

Do duong hdm metro ndm gan mét dat, nén tiét dién ngang dwong hdm cé anh huéng Ién dén hiéu
qua cong téc thiét ké, thi cong, st dung van hanh hdm tau dién ngdm, déc biét la nhitng téc déng dén
doé 6n dinh, cdnh quan méi truong cla céc cong trinh bé méat. Hién nay, hdm metro tiét dién hinh tron
duoc st dung phé bién trong hé théng hdm giao théng dé thi va hé théng ham metro khi dao hdm bang
maéy (TBM) duoc sir dung cho khai dao dwong ham. Tuy nhién loai hinh trén cé hé sé st dung mét cat
ngang duong hdm nhé dén tiét dién dao I6n hon nhiéu so véi tiét dién st dung lam gidm hiéu qué dw
an. Cung véi so phét trién cua vat liéu két cdu chéng gilk hdm, céc loai tiét dién hdm khéng tron la phé
bién hon va cho phép céi thién hiéu qua str dung tiét dién ngang ham. Tiét dién hinh chir nhat cong
(Sub-retangular) dang duoc chi y nghién ctru va dua vao thi nghiém nhiéu trong thoi gian gan day do
dap trng duoc cung luc hai tiéu chi la khd ndng mang tai cta vé chéng va hé sé st dung hitu ich mét
cét ngang I6n, tuy nhién viéc tinh toéan két céu vé hdm loai nay bang phuong phép gidi tich rét phirc tap
va cho dén nay chuwa c6 Ioi gidi cho vé hdm hinh dang trén.

Bai béo trinh bay dnh hudéng cda hinh dang duong hdm dén néi luc trong vé chbéng bang phuong
phép sb qua phan mém Plaxis?®®. Nghién ctru duoc thuc hién qua viéc khdo sat mét sé thong sé nhuw
d&c tinh khoi dat, do séu va chiéu day vé ham metro tiét dién hinh chir nhat cong 1én néi luc trong két

céu vé ham tai tuyén metro sé 6 cua dw &an ham tau dién ngdm metro Thanh phé H6 Chi Minh.
Tur khéa: hdm metro, phurong phép s6, én dinh duwong hdm, hdm tiét dién chir nhat cong

1. DAT VAN BE

Ngay nay, xay dwng va phat trién khong gian
ngam, trong dé cé dworng ham metro, tai cac do
thi dang la nhu cAu tat yéu va clp bach cda nhiéu
quéc gia trén thé gi¢i nham gidi quyét c&n ban cac
van dé lién quan dén phat trién ha tAng co s&, giao
théng dd thi phuc vu cho phat trién kinh té, xa hoi,
va dam bao an ninh qudc phong. Tai Viét Nam, véi
su gia tang nhanh chéng cla sé lweng cac phuong
tién giao théng dan dén mat do giao théng tai cac
d6 thj Ion cua Viét Nam tang cao, dac biét la tai
tht d6 Ha Noi va Tp. H6 Chi Minh. Tai hai thanh
phd nay da va dang trién khai hang loat cac dy an
dwdng ham metro véi hy vong khi dwa vao khai
thac sé gidi quyét c&n ban van dé dwoc van dé un
tac giao théng db thi.
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Khi tién hanh thiét k& vé chéng dwong ham
thi cong bang phwong phap khién dao, quéa trinh
thiét ké dworc tién hanh theo cac trinh nhw mét chu
ky lién tuc sau ITA-Group2 (2000) [6] (Hinh H.1):
Qua d6 cho thay viéc tinh toan cac gia tri ndi lwc
cta I&p vd hAm déng mét vai trd quan trong trong
thiét k& dwdng hdm. Viéc tinh toan vé ham metro
ciing twong tw nhw tinh toan moét két ciu cong trinh
ngam néi chung: hdm giao théng, ham thay dién,
cac dwong 16 trong mé co thé tién hanh theo mot s
phuwong phap da va dang duoc st dung phd bién
hién nay gébm phwong phap giéi tich, phuwong phap
mé hinh sé, phwong phap do dac quan trac két hop
v&i mé hinh sb... M&i phwong phap déu cé nhwng
wu nhwoc diém va diéu kién ap dung khac nhau.
Phwong phap giai tich cho két qua dung gan nhw
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tuyét déi voi diéu kién dat da dwoc gia dinh 1a dan
hdi hodc déo ly twdng, tai trong tinh, xong chi ap
dung cho céac dwérng ham, dwong 16 ¢6 hinh dang
don gian va cé phwong trinh dwdng bién rd rang
nhw hinh tron, elip, hinh chir nhat...v&i cac hinh
dang phtrc tap, chiu tai trong phtrc tap tai trong tinh
hau nhw khéng thuc hién dwoc. Phuong phap do
dac quan trac doi hdi cé nhirng thiét bi hién dai do
chuyén vi, do &ng suat ndm sau trong khéi da ...
nén cling c6 nhitng khé khan Ién nhat 1a dbi voi
diéu kién nudc ta va nganh mé. Ngay nay véi sw
phat trién ctia khoa hoc k§ thuat va céng nghé may
tinh thi cac cong viéc tinh toan két hdm co thé st
dung phwong phap sb théng qua cac phan mém
phan tich, tinh toan chuyé&n dung. Hién nay co rat
nhiéu cac phan mém st dung dé phan tich tinh
toan két cAu ham metro, va cac két cAu vo ham
giao théng thady dién, dwong 16 trong md... khac
nhau. tuy nhién cac phan mém trén thworng duoc
lap trinh dwa vao cac phuong phap sb co ban nhw
Hinh H.2:

Phwong phéap phan t& hiru han;

Phwong phap sai phan hiru han;

Phwong phap dé héi tu gi¢i han;

Phwong phap phan t& bién;...

M&i phwong phap trén déu cé pham vi va déu
dua trén mét gia thiét tinh toan két cdu chdng khac
nhau. Hién nay trong linh vyc tinh toan on dinh va
thiét ké két hdm metro, mot sé6 phan mém tinh toan
dwoc lap trinh trén co s& cac phwong phap trén
da va dang dwoc s dung rong rai, cé thé ké dén
la: chwong trinh Phase 2, Plaxis, Examine, Ansys,
Abaqus, UDEC, Flac, PFC, rocsupport,...

Ngoai ra khi tién hanh tinh toan phan tich thi
ngwdi ta thweng gia thiét méi treong dat da dudi 2
dang khac nhau, hay thwéng nhéc téi 2 dang phan
tich co ban: phwong phap phan tich tinh toan khi
coi méi trwdng dat da Ia lién tuc va phan tich tinh
toan khi coi méi trwérng dat da 1a rdvi rac va cé quan
tam dén dac diém cAu tric (d&c tinh phan cach, nit
né trong khdi da - chwong trinh Unwedge) trong
khéi da.

Trong thuc té tinh toan bang cac phan mém thi
ngu i ta thworng phai tién hanh cac buwdc tinh toan
phan tich theo cac vong lap khac nhau dé tim ra
duwoc két ciu chdng cé tinh t6i wu nhéat.

Ké hoach dy an hdm

Tréc dac/khao sat
dia chat
Chi tiétky thuat/uat/tieu
chudn duoc str dung
Gia thiét cac diéu kién vo

v
Dicu kién tai trong chéng (chidu day. ..)
M& hinh @é tinh toan cacthanh phan lvc |<—/

[ Tinh toan cac thanh phan vc |

Ké& hoach diéu
chinh/hd so mét [«
cat ngang

Chtre nang stiv dung
cua duong hdm

Buwong kinh trong

|Kiém tra tinh an toan clia vé chéng|

An toan va kinh té

Dat

|Th|.yz: hién céc céng viéc xay dL_an|

H.1. So dé thiét ké vé ham dudng ham thi cong bang khién dao

Vi phwong phap sé dwoc coi la phuong phap
gan dung, qua trinh phan tich tinh toan dwoc lap
lai nhiéu 1an theo tiéu chi lwa chon dwoc cac théng
s6 két cAu chéng hop ly hon. Do vay dé chinh xac
cla cac phwong phap sé sé gan cham dén tinh do
chinh xac tuyét dbi cia phwong phap giai tich va
c6 do tin cay cao khi lwdi chia di min, cac két qua
mé hinh sb duoc so sanh véi két qua thwe nghiém
dé diéu chinh.

[ s hinh lien tuc M5 hinh tuong tac |

v
| [ meninhkhenglientuc | |
2

v

Phuwong phap
phén ter bién

Phwong phap
phén te
htru han

Phwong phap Phwong phap
i pha phan tor
& rac

Phwong phap
phéan t& thanh

H. 2. Cac phuong phap sé trong thiét ké vé ham

Trong phan trén, bai bao gidi thiéu cac phwong
phép tinh toan thworng dwoc st dung trong thiét ké
c6ng trinh ngdm néi chung va hAm metro néi riéng.
Nhin chung cho dén nay do nhirng khé khan vé
mat toan hoc, cac |oi gidi gidi tich méi chi giai quyét
dwoc mot sbé bai toan véi mot sd hinh dang mat
cat dwdng ham dac biét nhw hinh tron, hinh elip...
H&u hét cac bai toan phan tich va thiét k& ham thuc
té v&i hinh dang mat cat ngang khéng phai hinh
tron dwoc thwe hién bang phwong phap sé, trong
doé phwong phap phan t&r hiru han la phwong phap
dwoc st dung phd bién nhéat hién nay. Trén co sé&
ham tiét dién chir nhat cong c6 tiét dién két hop cla
hinh ch*r nhat va hinh tron (v&i ba ban kinh khac
nhau) dén nay chwa c6 I&i gidi cho phwong phap
gidi tich, do vay tac gia lwva chon phwong phap sb
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dé tién hanh nghién clru dd 6n dinh cta dwong
ham tiét dién dang trén trong diéu kién cu thé tai dw
an metro Thanh phé H6 Chi Minh & phan tiép theo.

2. NOI DUNG NGHIEN CcUlU

2.1. Nghién ctru 6n dinh dwong ham metro
tiét dién hinh ch@ nhat cong bang phwong
phép sé

Nhém nghién clu lwa phwong phap phan t
hiu han théng qua phadn mém Plaxis?® dé tinh toan
vé hdm metro tiét dién chi¥ nhat cong. Plaxis2D la
mot phan mém cé ban quyén chuyén diing cho viéc
tinh bién dang va &n dinh cta nén dét trong cac
dw an xay dwng. V&i dau vao bang cac hinh anh
don gidn cho phép tao ra cac mau cau kién hdn
hop gi¢i han mot cach nhanh chéng. Viéc tinh toan
dwoc tw dong hoa toan bd va dwoc dwa trén viéc
ma hda cao.

2.2. Mé ta doan ham néi ga tuyén sé 6 thuéc
dw dn ham metro Thanh phé H6 Chi Minh

Hién tai doc theo tuyén metro sb 6 c6 cac cong
trinh kién truc thap tang, ha tang ky thuat da duoc
xay dwng trwdc day. Mot sé cong trinh dwoc xay
dwng trén nén méng ndng gia ¢b ciy tram va mot
vai cong trinh cao tdng dwoc xay dwng trén nén
moéng sau nhw méng coc, coc nhoi,...

D4t nén khu vire xay dwng tuyén Metro s6 6 (Km
0+900) c6 cac dac trweng dwgc miéu ta trong Bang
1 va Hinh H.3. Hinh 3 thé hién mét cat ngang tuyén
Metro s 6 (Km 0+900) va cac I&p dat nén. CAu tao
mat c&t ngang ham: ham tron cé dwdng kinh ham
D=6 m, day d=0,6 m, day ham dat tai do sau 10,0 m
Thoéng sb I1&p dat hAm metro di qua dwoc thé hién
trén Bang 1. Thong sb vat liéu vé ham I&p ghép
duoc thé hién trén Bang 2.

Tim dwéng quy hoach

e

Tl

15000

30,000

H.3. Mt cat ngang tuyén Metro s6 6 (Km 0+900) [6]
Bang 1. Théng s6 dau vao cho cac l6p dat [4]
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Bang 2. Thdng s6 dau vao cho vat liéu v ham
béang bé tong lap ghép [4]

Tén cac thong so Ki hiéu Patnén Don vi

M hinh vat liéu Model M-C
Mat. behaviour Type Drained
Dung trong kho - 20,8 kN/m?
Dung trong dm Y., 21 kN/m?
Hé s6 tham ngang k, 0,5 m/ngay
Hé s tham ding k, 0,5 m/ngay
M dun dan héi E, 30000 kN/m?
Luc dinh két d 1,1 kN/m?
G6c ma st trong (0g 28 °
Gdc gian ng 0] 4 °
Hé s6 Poisson v 03
D0 sau dudng hdm H 10 m

Cacthongsé  Kihiéu Gia tri Pon vi
M6 dun dan hoi E 35000 MPa
Hé 56 Poisson v 0,14
Chiéu day vo t 0,6 m
Dung trong y 14,4 KN/m/m
Do cling EA 2,4x107 kN/m
D0 cling khi udn EL 7,2x10° kNm?/m

2.3. Xdc dinh mat cat ngang twong dwong
cta dwong hadm chir nhiat cong

Dwa trén TCVN, kich thwéc khd hAm metro lan
ddi cho tuyén hdm metro sb 6 (Km 0+900) nhw
Hinh H.4. So db don gian héa kich thwdc mat cat
ngang Hinh H.5, cac thdng sb co ban cua tiét dién
metro tiét dién chir nhat cong nhw Hinh H.6, so
dd xac dinh kich thwéc mat cat ngang dwéng ham
nhw Hinh H.7, so do tai trong nhw Hinh H.8.

Bidn sir dyng ciia him metro

H. 4. Tiét dién sit dung ham metro tiét dién lan déi theo TCVN
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Pon gian héa
mat cat ngang

M4t cat ngang géc y*
S

Puong ham metro hinh chir nhat
Puong him hinh chit nhat cong

O
(0.y;)

H. 6. Cacthong so coban ctia tiét dién metro tiét dién chitnhat cong [8]
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H.7. S¢ d6 xac dinh kich thudc mat cat ngang dwong ham [8]

L T T B

Dit nén
E.=30 MPa; v,=0.3, Ko =0.6
=28,y = 21 kN/m?

190 I v

Constantcohesion c=25.6 (kFa) C

H.8. So do tai trong 1én v6 ham [8], [9]

2.4. Xay dwng mé hinh bang phan mém
Plaxis?®

Nghién cru tién hanh véi mé hinh bién dang
phang bang phwong phap sb dwa trén phan mém
Plaxis®. 'ng xt cla két cdu vé hadm lap ghép
duoc gia dinh 1a dan héi tuyén tinh va khéi dat
xung quanh dwoc duoc gia thiét tudn theo mé hinh
Mohr-Coulomb (Do va cong sw, 2013; Wang va
cong s, 2014).

M@i truérng dat dwoc phan tach thanh cac phan
tlr bang cac lwdi chia. Cac phan t&r tAm dwoc st
dung dé& mo phang c4u tric vé chéng hdm. Mé hinh
sb (Hinh H.9) réng 100 m theo hwéng x, cao 55 m
theo huéng y va bao gdm khodng 7.400 phan tir va
59.000 nut. Kich thwéc vé chéng dwerng hdm thé
hién trén Hinh H.10. Phan dwdi cia mé hinh dwoc
c¢b dinh theo hwéng doc va cac canh doc dwoc cbd
dinh theo chiéu ngang.

H.9. Kich thudc hinh hoc cia md hinh trong Plaxis2D

M6 hinh mé phdng céac giai doan sau cla dao
ham metro trong tinh toan vé ham gbém céac giai
doan sau:

> Giai doan 0 - Thiét Iap md hinh: thiét lap mo
hinh va gan cac diéu kién bién va trang thai &ng
suat ban dau;

> Giai doan 1 - Giai doan dao: Vung bén trong
bién dwdng hdm bi vo hiéu héa. Can phai chu y
réng viéc dat sau khi dao va truéc khi lap dat Iép vé
khéng dwoc xem xét. Tat ca cac tai trong bén ngoai
gay ra bdi |&p dat da va tai trong bé méat dworc tac
dung lén 16p vé ham va xem xét trang thai nguy
hiém nhét trong vé ham;

> Giai doan 2 - Lap dat vé chéng dwdng ham,
I&p vé dwdng hdm dwoc &p dat.

Céc théng s6 hinh hoc ctia dwong hdm duoc
thé hién trén Bang 3 va Hinh H.10.

CONG NGHIEP MO, SO 1 - 2022 Kl
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Bang 3. Cac thdng sd hinh hoc ciia duéng ham
Hess; R R R Dién
BH ~(m) (m) (m) tich

Chiéu Chiéu cao
rong (B)  dudng ham (H)

(m) (m) (m?)
7,20

9,70 1,347 9,95 1,00 535 59,786

6.20

H.10. Kich thuéc cac dwong ham
3. KET QUA VA THAO LUAN

3.1. Khéo sét khi thay déi d6 sau dait dwong
ham (H)

Theo két qua thu dwoc tr mé hinh sau khi thay
ddi chiéu sau dat hdm (H), mé men va luc doc 16n
nhét tai dinh ham déu tang khi tang dod sau dat ham
tr 5 dén 50 m, tai d6 sau 15+20 m biéu dd di ngang
nén trong khoang nay gia tri (M__) va (N__) hau
nhw khong tang, sau khoang trén khi dé sau tang
thi gia tri (M__) va (N__) tiép tuc tang nhw doan
dau (xem Hinh H.11). Sw thay ddi cta gia tri (M__ )
bén swén ham nguoc lai véi trén dinh ham, gia tri
(M, ,) giam khi 36 sau dat ham H t&ng, nhwng trong
khoang H=15+20m (M__ ) gan nhu di ngang, trong
khi gia tri (N__ ) tang nhw tai dinh (xem Hinh H.12).
Gia tri chuyén vi hwéng kinh 1on nhét (u__ ) tai dinh

ax

tang trong khi tai swon hdm gidm (xem Hinh H. 13).

at (KNm/m)
Lt Al e
4 OO bk
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=

5 0 15 20 25 30 35 40 45 50
D6 siu duémg ham (m)
a)
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Laure hoe (KN

5 15 20 25 30 35 40 45 50
D6 siu &t ham (m)
b)

H.11. Su thay d6i cia md men va luc doc Ion nhat tai dinh ham
theo dé sau
a - Quan hé giiia momen chéng udn ldn nhdt tai dinh ham metro theo d6
sdu; b - Quan hé giiia luc doc I6n nhdt tai dinh hdm metro theo dd sdu

a) M6 men Ién nhét trong vo chéng tai swon ham theo
do sau
5 10 15 20 25 30 35 40 45 50
‘ ‘ 1 = 1 = ‘ '

QO
-
=

=
=

=8=-M

M6 men 1on nhat (MNm/m)

P sau duong ham(m)

b)

a) Lirc doc 16n nhit trong vé chéng tai swon hiam

theo do sau

3.2

5 10 15 20 25 30 35 40 45 50
D6 sau duong ham (m)

H.12. Su thay d6i cia md men va luc doc Ién nhat
tai suon ham theo dé sau:
a- Momen Idn nhdt trong vé chdéng tai suon hdm theo d sdu: b - Luc doc
I6n nhdt trong vé chdng tai suon hdm theo d sdu:
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H.13. Quan hé giiia chuyén vi tai néc va sudn dudng ham theo d6 sau bé tri duong ham
a- Momen Idn nhdt trong vé chdng tai suon dudng hdm theo dd sdu; b - Luc doc Ién nhdt trong v chdng tai suon duong hdm theo do sdu; ¢ - Quan hé gidia
chuyén vi hudng kinh ln nhdt va do sdu dudng ham tai vi tri dinh ham; d - Quan hé gitia chuyén vi hudng kinh lén nhdt va do sdu dudng ham tai suon ham.

3.2. Khéo st khi thay déi chiéu day vé ham

Noi lwc phét sinh trong két cAu chdng khi thay dbi chiéu day vé ham dwoc thé hién trén cac Hinh H.14,
Hinh H.15 va Hinh H.16. Theo két qua thu dwoc tr mé hinh sau khi thay ddi chiéu day vé hdm, mé men
tai dinh hdm déu tang khi chiéu day tang tir 0,2+0,4 m va khéng tang nhiéu khi chiéu day I&n hon 0,4m.
Nguwoec lai, gia tri lwc doc I1&6n nhéat gidm theo chiéu véi chiéu ting clia md men Ién nhat va khong gidm
nhiéu khi chiéu day I&n hon 0,4 m (Hinh 14). Quan sat trén Hinh 15, sy thay déi ctia mé men va lwc doc
I6n nhat tai swon ham theo chiéu day vé ham hoan toan nguoc lai voi sy thay déi cia (M__ ) va (N__ )
tai dinh ham, tic la gia tri (M__ ) gidm va (N__) tang va hau nhw khong tang khi chiéu day dat dén 0,4m.
Gia tri chuyén vi huong kinh 1on nhét (u__ ) tai dinh gidm trong khi gia tri nay tai swon ham tang khi tang
chiéu day vé hdm (xem Hinh H.16).

a) b)

_ LS !
= 095 | E
= 0.75 &
= =g 11
Eﬂss ii e
-] 04 4
£ 035 £
E =w=M £ [E ——
1% 4 :
g . ) . 3
S0t L 2 E L i i
- 0z [E) 04 [ (X3 0.2 03 04 04 04
Clau ll:l}' Wi h:iiu(nl,j Chieu day wd him {m)

H.14. Su thay d6i cia mé men va luc doc I6n nhat tai dinh ham theo chiéu day vé ham
a - Su thay d6i mé men Idn nhdt tai dinh hdm theo chiéu day vé ham; b - Su thay ddi cda luc doc In nhdt tai dinh hdm theo chiéu day vé ham.

CONG NGHIEP MO, SO 1 - 2022 JKE]
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Chuyen vi lém nhit

Chieu diy vo ham (m)
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Chiéu diy vo ham (m)

b)

H.15. Quan hé giiia chuyén vi tai néc va suén dudng ham theo chiéu day vé ham
a- Quan hé giiia chuyén vi tai dinh ham theo chiéu day vé ham; b - Quan hé gidia chuyén vi tai suon ham theo chiéu day vé ham

4. KET LUAN

Nhirng két qua nghién ctru trén day cho phép rut
ra mot sb két luan sau day:

> Viéc sir dung cac két qua nghién clru, tién
hanh nghién ctu tinh toan cho két cdu vé chéng
lap ghép cla cac dworng ham metro tiét dién ngang
hinh chi nhat cong tai cac dw an cu thé nham muc
dich tinh toan cac trwong hop riéng trng buwdéc
hoan thién phwong phap va ti wu héa cac théng
sb mat cat ngang tiét dién hdm trong céac diéu kién
dia chat dién hinh |a mét phan cong viéc trong luan
van thuc hién cho tuyén sé 06, dw an ham metro
TP Hb Chi Minh;

> Ké&t qua nghién ctru cia anh hwéng clia d6 6n
dinh ham metro tiét dién hinh chi» nhat cong théng
qua md hinh sé dwa trén phan mém Plaxis® cho
thay khi thay déi d6 sau dat dwdng ham, chiéu day

TAI LIEU THAM KHAO

vd ham, mdé dun dan héi ctia khdi dat xung quanh
dwong ham dén gia tri mé men 1&n nhat va lwc doc
I&n nhét, gia tri chuyén vi huwéng kinh tai dinh va
swon ham thay dbi theo cac hwéng khac nhau.
Theo két qua trén véi tiét dién hinh chi¥ nhat cong
dao trong |&6p dat cat cha tuyén sb 06, metro Sai
Gon tai d6 sau 15-20 m, gia tri mé men va lyc doc
I&n nhét it bién dbi;

> Ké&t qua nghién cru cla bai bao chi ra sy
anh huéng cla cta cac yéu td hinh hoc, d6 sau
d&t ham dén sy 6n dinh clia duwdéng hAm metro tiét
dién hinh chi*r nhat cong theo tiéu chi xem xét Ia
gia tri md men, lwc doc I&n nhét trong két ciu cling
nhw gia tri chuyén vi cia bién hdm la nhé nhét. Tuy
nhién, dé cé nhirng danh gia day dd hon do 6n dinh
clia hAm metro can xem xét thém cac yéu td vé
nwéc ngam, sw phan &p cla cac Iép dat da
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RESEARCH ON STABILITY OF METRO TUNNEL SUB-RECTANGULAR SHAPE
AT HO CHI MINH CITY METRO TUNNEL PROJECT BY NUMERICAL METHOD

Dang Van Kien, Vo Trong Hung, Do Ngoc Anh

ABSTRACT

Because the metro tunnel is located near the surface ground, the cross-section of the tunnel has a
great influence on the efficiency of the design, construction, use and operation of the subway tunnel,
especially the impacts on the stability, the environmental landscape of the surface structures. Nowaday,
circular metro tunnels are the most popular shapes used in urban underground transportation and metro
system when Tunnelling Boring Method (TBM) is used for the tunnel excavation. However, circular tunnels
have a small space utilization ratio. It makes to the excavated cross-section much larger than the used
cross-section, and reducing the project efficiency. With the development of material and tunnel structure,
non-circular tunnels are now common, and their cross-section permits to improve the underground space
use efficiency. The sub-rectangular section metro tunnel is being studied and tested a lot in recent times
because they satisfy two criteria at the same time: the load carrying capacity of the tunnel lining and the
utilization useful factor of large cross-section. However, the calculation of the tunnel lining of this type by
analytical method is very complicated and there is no solution for the above shape.

The paper present the influence of the metro tunnel shape on the lining forces is considered by using
the numerical simulation by Plaxis2D software. A parametric study was performed in order to highlight the
effect of some parameters of the characteristic of depth of metro tunnel, thickness of metro tunnel lining on
the structural forces produced in the sub-rectangular metro tunnel lining stability in line 6 of metro tunnel
project in Ho Chi Minh City..

Keywords: Metro tunnel, numerical method,tunnel stability, circular tunnel
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