Giai phap duong ham thong minh cho doé thi Ha NGi

Smart tunnel solution for the Hanoi urban areas

Tom tat

Trong nhitng ndm gan day, Ha ndi dang
phai doi mat vdi tinh trang tac nghén
giao thong va lut 15i. DE giai quyét van
dé nay bai bao trinh bay mét gidi phap la
xay dung duéng ham thong minh, & dé
bao gém ca ham duéng bé va ham thoat
nudc nham giai quyét thuc trang trén.
Néi dung bai bao bao gém cac van dé vé
giai phap dudng ham théng minh, cac
théng s6 vé lua chon huéng tuyén, mat
cat ngang dua trén diéu kién dia chat
ctia Ha ndi. Bai bao da thuc hién phan
tich md hinh sé ctia dudng ham thong
minh dva trén cac diéu kién cta Ha Néi.
Cudi ciing la cac két luan va kién nghi.
Tir khéa: duong ham thong minh, diéu kién dia
chdt ha ndi, tuyén, mé hinh ham

Abstract

In recent years, Hanoi is facing traffic
congestion and flooding problems. To solve
this issue, the paper presents a solution is to
build a smart tunnel, which includes both
highway tunnel and storm water tunnel for
these situations. Paper content includes the
issues about smart tunnel, parameters of
alignment and tunnel cross-sections based
on geological conditions of Hanoi. The paper
has also analyzed the simulation model of
the smart tunnel based on the geological
Hanoi conditions. Finally, conclusions and
recommendations included for the application
of smart tunnel in Ha noi.

Key words: smart tunnel, geological of Hanoi,
alignment, tunnel model
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1. Pat van dé

O Viét Nam giao théng tai cac thanh phé I6n dang tré nén vé cing birc xGc va
phtrc tap. Hang ndm nha nuwéc tén hang nghin ty ddng dé khic phuc, cai tao hé théng
dwdng xa cling nhw dwa ra cac bién phap lam giam Un tic giao théng, tuy nhién, cac
phwong an dwa ra da thé hién nhitng nhwoc diém, it kha thi vi khé khén trong céng
tac gidi phong mét béng. Mot phwong an dwoc xem la hivru hiéu ciing da duwoc dé
cap va dang dwoc quan tm nhiéu hién nay déi véi cac thanh phd Ién la st dung hé
théng dwdng ngdm dé thi.

Cung véi dé 1a tinh trang khi mwa xuéng dwong thwdng xuyén bi ngap lut, hién
trang mwa 1a ngap nay van chuwa cé giai phap dit diém.

Duwdng hdm thédng minh la mét trong nhwng gidi phap dwo'c nhém nghién cliru dé
xuét. Cong trinh két hop 2 trong 1: HAm thoat nwéc va dwdng ngadm dd thi nhdm thuc
hién mét Itc 2 muc tiéu chéng lut I8i va tic nghén giao thong.

2. Dwérng ham théng minh

Pwdng hdm thédng minh 1& mét trong nhitng dw an sang tao trén thé gisi khi két
hop khai niém hé théng dudng hdm wot va khd. Bwdng hdm phuc vu cho 16i di cia
xe ¢d va ciing 1a kénh dé& chuyén hwéng nwéc mua tlr trung tam thanh phd Ha Noi.

Ché do dAu tién: & trong diéu kién binh thwerng. Day la noi, khéng c6 tinh trang |G
lut phat sinh trong trung tdm thanh phéd hodc lwong mwa thap. Trong trwéng hop nay,
toan bd tang trén va tAng dudi sé dwoc str dung hoan toan cé dwdng cao tdc giao
thong. Hé théng van hanh trén ty dong trén diéu khién thong minh dé theo déi tinh
hinh dé chay dwérng ham tron tru.

Ché d6 thir hai: khi c6 nwéc It dwgc chuyén vao dwéng hdm béng cach st dung
tang thir ba (kénh thap hon). Didu nay xay ra khi lwong mwa vira phai va co thé duwoc
chuyén qua tadng duwéi. Khi diéu nay xay ra, dwéng hdm van mé phuong tién dé di
qua nhw dwéng tranh. Hai tAng trén sé dwoc gitr mé bao gdm phan kénh duéi khi
nwéc dugc chuyén hwéng.

Ché dd thi ba: la khi bdo I&n dd bd vao thanh phé. Khi didu nay xay ra, hé théng
s& déng viéc di chuyén giao thong & tAt ca cac tAng. Pudng hdm sé dwoc kiém tra
day da trwde khi déng clra dé duoc str dung hoan toan nhw mot kénh dé thoat nwéc.
Sau khi cac san nay dwoc déng lai, dwdng hdm sé chi dwoc st dung 1am hé théng
thoat nwéc mwa. Cac ctra nhan nuwéc sé mé dé cho phép nudc i chay vao dwong
ham. Ba san sé& dwoc st dung d& dan lwong nwéc dw thiva tir thanh phd dén mot
giéng I6n - & day la hd didu hoa. Sau khi bdo qua, dwéng hdm sé duwoc 1am sach khoi
nwéc mua trwde khi xe dwgc phép vao. Hb didu hoa & cudi kénh dwoc trang bi dé
chtva nhiéu hon lwgng nwéc cho phép gitp hé théng van hanh hiéu qua hon.

3. Phan tich I lut va hé théng thoat nwéc va tic nghén giao théng, cac yéu té
anh hwéng cua dia chéat thay van, giai phap dinh hwéng tuyén
a) Hién trang co sé ha tang giao théng, cép thoat nudc:

Vé giao thdng, trén dia ban thanh phé Ha N6i c6 khoang 16.132 km dwéng bd,
trong d6 dwérng do Bé GTVT quan Iy khodng 80 km, thanh phé quan Iy khoang 1.015
km, cac quan, huyén, thi xa quan ly 2.090 km con lai cac xa, phwong, thi trAn quan
Iy 12.947 km.

Vé cap thoat nwéc, sau hai giai doan Dw an thoat nwéc Ha Noi, hién nay hoan
chinh duwgc hé théng thoat nwédc mwa khu vwre ndi thanh thudc Iwu vee séng T6 Lich,
s6ng Lir, séng Sét va séng Kim Nguu véi dién tich 77,5km? (gdm cac quan Ba Binh,
Hoan Kiém, Béng Pa, Hai Ba Trwng, Hoang Mai, Tay Hb va mét phan cac quan Cau
Gidy, Thanh Xuan). Hé thdng nay cé thé giai quyét dwoc tinh trang Ung ngap cho
nhi*ng tran mwa c6 cwdong dd 300mm/? ngay. Déi véi khu ve phia tay thanh phd
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Hinh 1. Ché do van hanh thir nhat cia dudng ham
thong minh
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Hinh 3. Ché do van hanh thir ba cua dudng ham
thong minh

nhw: cac quan Ha Bong, Nam Tir Liém, Bac T Liém,... van
bi ung ngép sau, tiéu thoat cham la do nam ngoai pham vi dw
an thoat nuéec.

b) V& I lut:

Thi d6 Ha No6i c6 mét lwgng mua héng nam kha lon,
lwgng mwa trung binh ndm khoang 1.250-1.870 mm vi thuéc
vung khi hau nhiét d&i &m gié mua. Mua mwa tir thang 5 dén
thang 10 thwong tap trung t&i 85% lwgng mwa ca nam. Mwa
I&n nhét thwong vao thang 7 va thang 8, day ciing la thang
thwdng co nhiéu con bdo nhat, myc nwéc cac séng dang
cao gay khé khan cho viéc tiéu thoat nuwéc cia Thanh phd.
c) V@& téc nghén giao théng:

Theo nghién ctvu bd giao théng vé van hanh tuyén xe
buyt nhanh thi lwu lwvgng xe Iwu théng vao gidr cao diém sang
& Ha Ngi trong 30 phut: Xe may: 4753 xe; O t6: 465 xe; Xe
buyt thuwdng: 9 xe; Xe buyt BRT: 8 xe.

Bang 1: Thong s6 mo hinh dat nhap vao plaxis
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Hinh 2. Ché do van hanh th{r hai cia dudgng ham
thong minh
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Hinh 4. Lugng mua cac thang trong nam 6 Ha NoOi
nam 2018 (ngudn Téng cuc thdng ké nam 2018)

o Paaling ek

Mat d& phwong tién giao thdng cao nhét la vao gi®r cao
diém budi sang khi cac phwong tién giao thong di chuyén tir
viing ngoai 6 di vao trung tam thanh phé. Luu lweng tham
gia giao thdng qua doéng, vwot quéa thiét ké clia dwong dan
dén tinh trang Un tac giao théng. Viéc tac nghén chi yéu
I4 do dwdng giao ddng mirc, gay xung dét gitka cac dong
phwong tién. Bén canh do, diém dirng d6 phwong tién cong
cong con yéu, bién bao canh bao chwa ddng bod va con dang
thiéu. Trong nhirng ndm gan day, Ha Nai chi phat trién thém
5 t¢i 10 km dwong mdi nam. Thém niva, hién twong ngap
ung méi khi mwa I&n cling gay kho khan cho nguwoi tham gia
giao thong.

d) Céc yéu t6 anh huéng do dia chét thiy van cua Ha Noi:

Ha noi la thanh phd ndm trong ddng bang chau thd séng
Héng. Sy phan bé clia dat da trén toan bd khu vie thirc hién
dw an, cac I6p dat yéu thwong gay ra sut 1Gn nén nghiém
trong.

Lép 2: Lép 3: Lép 4: | Lép 5: Lép 6: Léop 7:
Dac trwng Ki hiéu | Sét pha sét pha |Cat hat| Catlan | Cat hat min | Lép cudi |Pon vi
déo mém | ntracirng | bui sb6i | lan san cudi | séi lan cat
M®é hinh Hardening Soil

Chiéu day 9,4 10,4 11,7 3,5 4,5 6,5 m
Loai trng xt thoat nwéc Undrained | Undrained | Drained | Drained Drained Drained
Hé s6 réng e 1,878 0,743 0,8305 0,5 0,5 0,5
Trong lwong riéng ty nhién Y 15,3 19,7 19 20 20 21 kN/m?®
Trong lwgng riéng bao hoa Ybh 15,83 19,9 19,12 21 21 22,65 kN/m?3
Module cat tuyén E507f 900 3033 13359 | 24000 15357 78157 kN/m?
Module tiép tuyén Eoed"™" 900 3225 10687 | 19412 12285 62525 | kN/m?
Module d& tai - gia tai Eurf 2702 9098 40077 | 72000 46071 234500 | kN/m?
Hé s6 mi m 0,033 1,06 0,7 0,7 0,7 0,7
He s poisson V] 0,495 0,2 0,25 0,3 0,3 0,4
Lwc dinh C 16 21,6 0 0 0 0 kN/m?
Go6c ma sat trong ¢ 10,59 17 36,31 31,5 36,6 42,15 dé
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+ L& rbng trong dét, cac loai dat sét yéu, cat
chay.

+ Nwéc ngadm cé thé chira sunfat, gay hai cho
Xi mang.

+ Sy phu hop cda diéu kién dia chat khi thi
cobng duwdng hdm théng minh

C6ng viéc khoan dao hadm sé anh hwéng dén
dong nwéc ngdm. Didu nay truc tiép gay ra hd sut
va co thé gay thiét hai vé tai san ho&c s cb trén
bé mat cla vi tri thyc hién dw an.

e) Giai phap tuyén dinh huéng:

DPé Iya chon tuyén, nhém da nghién clru dé
xuét phwong an tuyén va vi tri thoat nuéc, trén co
s& danh gia, so sanh trén cac tiéu chi vé dam bao
an toan, ky thuat, danh gia m&c d6 anh hwéng
dén dan cw, cac cOng trinh va canh quan khu di
tich, chi phi gidi phong mét bang, hiéu qua kinh té,
dam bao ky thuat chay xe, thoat Id...

Phuwong &n dé xuat nam tai vj tri giap hd Cong
vién Théng Nhét va diém cudi la Hb Linh Bam, do
khodng cach du Ién va khdng gay ra anh hwéng
lun; it chiu tdc dong khi thi céng xay dwng, van
hanh khai thac. Cong trinh phu trg va cac clra
lén xubng dwoc bd tri vao dat cta cac khoadng
d4t cong réng rai, giam thidu cong tac giai phong
mat bang, kién tric dwoc thiét k& hai hoa, khong
phéa v& canh quan tuyén phd, khéng phat sinh chi
phi gidi phéng mat bang va gidm thiéu rdi ro cla
viéc cham tién dd trién khai dw an. V&i phwong an
tuyén trén chi phi dau tw xay dwng thép, it ri ro,
phtre tap phat sinh trong thi cong; vi tri thoat nuwéc
dwoc d&t gan cac hd chira I&n ctia Ha Nai.

Dwa vao hinh 6, tac gia xac dinh doan tuyén
c6 chidu dai khoang 5,8 km dwong thiét ké véi
dd dbc thiét ké bé nhéat 1a 0,003 dén 0,005 (theo
TCVN 7957 - 2008 vé& thoat nwéc). Vi phwong an
thoat nwéc tir hd cong vién Théng Nhat vé hé Linh
Pam, cac hd nay can duoc cai tao dé lwu lvong
nwéc chiba muwa dw kién.

4. Giai phap dwong ham théng minh cho dé
thi Ha Noi

O day, d6i voi didu kien do thi Ha Noi thi
viéc thi céng str dung may TBM Ia tét nhét do la
phwong phap thi cong dao kin, khéng anh hwéng
dén bé mat. Hinh dang dwéng hdm dé& xuét cua
nhom tac gia la hinh tron, cé dwdng kinh trong la
11,83m; 2 lan xe mdi lan xe c6 chiéu cao la 2,55m,
vé hdm day 0,5m.

Lwa chon chiéu sau dat ham: dé xuét diém dau
tai d sau H =10m, diém cubi H = 30m.

Sau khi xt ly théng s6 mot mat cat dia chat dé
dwa vao mé hinh tinh toan, tién hanh mo hinh héa
trong ph&dn mém dia ki thuat Plaxis 3d V20 vé&i cac
tham s6 dia ky thuat nhw bang 1:

+ Lop dat ddp thay béng tai phan b twong
&rng 1a 9kN/m? twong dwong véi dat dap 0.8m

+ CA&p d6 bén bé tong vé ham: B40

+ Chiéu sau dat ham thay ddi tir 9,4m; 15m;
20m; 25m; 30m.
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2.55m

Hinh 11. Qua trinh tao ap luc mat gucng dao va
phun vira sau vé hamTBM

Outer Diameter 12 80m 8.85
2.20m 3.25m 3.25m 0.15m
E T
= T s

Hinh 7. Cau tao duéng ham thong minh dua trén
Smart tunnel cua Malaysia

Hinh 8. Do doc thiét ké thoat nudc cho duéng ham

théng minh Hinh 12. Anh hudng cla qua trinh thi cong gay ra su

anh huéng dén dat nén
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Chuyen v {m)

B 38u (m)

+ Ap cép tai nén dudng duoc thay dbi tir 0 kPa; 50 kPa
(do tai trong trén mat dat truyén xudng).

Biéu dd 1 va 2 biéu dién twong quan chuyé&n vi nén va
vé ham.

T 2 biéu dd trén, cé thé thay khi vé hdm dat néng thi
bién dang lun cla nén rat bé chivng té rang khi phan lyc
truy&n I&n nén ngoai ra con truyén 1&n vé ham.

Con khi dat sau thi ca vé hdm va bién dang IUn ctia nén
tang diéu nay chirng td khi chiu cap tai I&én & phan phia trén
thi v&i nén dia chat Ha Noi d&t cang sau chwa chéc da tét,
vi chwa van dung duoc tdi da loi thé clia sw clng lam viéc
gitra v& hdm va d4t nén. Tuy nhién can cr vao diéu kién dia

chét cong trinh téng thé ctia Ha ndi va cac két qua khao sat
dia chéat, nhan thay rdng phan lon d4t sét ndm trong khoang
tr 0 dén 35m dau, cac Iop dét sét nay thudng cach nwéc tbt.
V6i cong trinh két hop véi hdm giao théng cho nén dé tranh
dod sau cta doan ham két ndi voi giao thong mét dat khong
nén quéa sau vi vay nhém tac gia dé nghi chidu sau dat ham
déi voi d6 thi Ha Noi nam trong khoang tir 10m dén 30m la
do sau phl hop véi do dbc thiét ké thoat nwédc tw nhién la
I= 0,006. Phwong an hdm nay mang tinh kha thi cao c6 tinh
rng dung dac biét 1a d6i v&i dwdng hdm théng minh trong d6
thi. O mét cét dia chat khao sat trén ta chon chiéu sau dat
ham la 15m.

STT Phan loai nguy hiém Phan tich | Xac suat Cac bién phap kiém soat
rui ro xay ra
4 |Puong ham bj ngap do mua 1 A Hé thdng thoat nwdc tam thdi bao gdm may bom nwéc cong
' suét I&n dwoc dat trong hadm
V&n d& an toan trong khu T4t ca cac nhan vién lam viéc & cong truong déu duoc trai
2. |vwc lam viéc 5 E qua mot khoa huan luyén an toan va giao ban méi ngay truéc
khi bat dau cong viéc
4| Lich trinh bj tri hozn 4 D Lap ké hoach tién dd hang ngay, hang tuan va hang thang, dé
) tranh s tri hodn trong céng viéc
Tinh hinh tai chinh cta dw Néu dworc thue thi thi dw an sé dwoc ho tro manh mé tir
5. |an 2 A chinh pht va tap doan tw nhan, nén dy an nay khéng gap
vén @é vé tai chinh
VAn dé& moéi truong D an nay dwoc Bd moi tredng giam sat chat ché dé giam
6. 6 Cc Tz 2 o A2 2 oAz
thiéu kha nang gay anh huwdng t¢i moi trwong
7 Van dé an toan céng dong 9 5 Khu vic xay dwng va phwong phap xay dwng sé khong gay
: bét ky tén hai nao t6i cong déng
Diéu kién khi hau Déi voi van dé nay, dwéng hdm thwéng xuyén chiu anh
8. 3 C hwéng béi mwa bao 1&n nhwng duwdng hdm van dwoc bao vé
dang k& khai rai ro
Diéu khién giao théng D an c6 &nh hwédng t6i giao théng trong khu vuc xay dung
9. 3 C 7 by Y B R 3 2 < A A
nhwng cé dwdng vong va bién bao dé khac phuc van de
10 Van dé vé hop dong (L&i cac 5 D Caéc diéu khoan duoc lam rd trong qua trinh dam phan
" | dieu khodn)
R}]i ro néu dv an dudng Sé co |G lut thuwong xuyén & trung tam thanh phé, gay thiét
11. |ham théng minh khéng dwoc 6 E hai vé nguoi va clia va gay tac nghén giao thdng
thwe hién
RUi ro néu dy &4n dwong hdm Sé& khong co van dé vé |d lut va thc nghén giao théng trong
12. |, 4 ; a 2 A . %
thong minh dwgc thwe hién thanh pho
Rui ro cGa dw an dbi vai Sé& ¢6 nhiéu loi ich hon 13 bt lgi va rii ro cho cong ddng néu
13. | & X 1 B X x
cbng dong dw an dwoc thwe hién
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5. Giai phap thi cong dworng ham thong minh smart:

D &n dwéng hdm théng minh, doan két néi giao théng
dwoc phwong phap dao hé va phan thi cong ha may dé phuc
vu cho viéc st dung dwéng giao thong & trong dwéong ham
théng minh (khoang 10%). Viéc thi cong dao kin dwoc tién
hanh béng cach dung 2 may TBM dwoc st dung 2 phia cla
dwong hAm, TBM sé hoan thanh 90% céng viéc.

Tuy nhién dbi v& d& tai nghién ctru khoa hoc sinh vién
nhom tac gia tap trung phan tich qua trinh thi cong TBM duwoc
mé hinh héa trén phan mém plaxis 3D V20 dé danh gia sw
Itn nén khi phan tich thi céng trén nén dia chat 9,4m dat yéu.

Can ctr vao thanh phan hat lwa chon cbéng nghé thi céng
khién dao can bang ap lwc bun vira (TBM loai Slurry Shield)
duwdrng kinh 13,2m (c6 tinh dén véi phun viva 1ap ddy sau vé
va dung sai cia TBM) twong tw may thi cdng dwdng hdm
théng minh & Malaysia.

Dwa vao biéu db lun khi thi céng ham trén dat yéu ta
c6 thdy rang khi thi céng 3 dbt vé hadm dién hinh (vi tri than
ham) thi viéc 1Gn nén Uzmax = 3,7 cm gia tri 1a kha df, it anh
hwéng dén cac cong trinh lan can. Do vay, viéc thi céng TBM
c6 thé gidm thiéu viéc lin nén trong qua trinh thi cang tuyén
ham, dam bado va tranh anh hwéng cac cong trinh lan can &
phia trén.

6. Mot s6 khuyén nghi rai ro tir kinh nghiém cta dw an
Smart tunnel & Malaysia
Chu thich xép loai rii ro:

Phan tich rai ro: Xac suat xay ra:

+ RAt hiém - 1 + Cucthdp - A
+ Hiém - 2 + Rét thap - B

+ Thinh thoang - 3 +Thap-C
+Péu dan - 4 +Pangké-D
+ Thwong xuyén - 5 +Chécchan-E
+ Liéntuc-6
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