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TOM TAT: Trong thoi gian gin déy, cic du an metro néi riéng va dudng sit d6 thi ndi chung da bét dau
duoc trién khai tai cdc thanh phd 16n ciia Viét Nam, dién hinh 13 Thu d6 Ha Noi va Thanh phé H6 Chi
Minh. Py 1a nhimg d6 thi c6 mat d6 xay dung cao va nhiéu di tich lich sir, din dén su nhay cam I6n ddi véi
céc bién d6i cuia didu kién d4t nén. Nhiing bién phap phong ngira rii ro cho tuyén ham va cong trinh 1an can
lubn can dugc dit ra. Trong s6 do, bién phap can co nhét chinh 1a chon duoc nhimg thong s6 k§ thudt phu
hop cho tuyén ham, khong nhiing vé phuong phép thi cong ma con vé hinh thai tong thé. Nhiing thong sd
hinh hoc cua tuyén ham khi duoc chon hop 1y ¢6 thé giup tiét kiém chi phi, giam thiéu rui ro, gép phéan 16n
va sy thanh cong cia du 4n. Bai bao nay tip trung vao viéc phan tich cac yéu t§ anh huong dén viéc chon
lya céu hinh mat cit ngang ciia tuyén hdm ph hop véi didu kién thuc té cua Ha Noi, tir d6 dua ra nhimg
khuyén nghi cho viéc lya chon hinh thai ham sao cho ¢ thé dat nhiing hiéu qua mong mudn.

TU KHOA: quy hoach tuyén, ciu hinh bé tri hdm, him dudng sit do thi

ABSTRACT: Recently, metro projects in particular and urban railways in general have begun to be
implemented in major cities of Vietnam, typically Hanoi and Ho Chi Minh City. These are urban areas with
high construction density and many historical relics, leading to great sensitivity to changes in ground
conditions. Risk prevention measures for tunnels and neighboring structures always need to be put in place.
Among the measurements, the most fundamental measure is to choose the appropriate technical parameters
for the tunnel, not only in terms of construction methods but also in terms of overall shape. The geometric
parameters of the tunnel, when chosen appropriately, can help save costs, minimize risks, and contribute
greatly to the success of the project. This paper focuses on analyzing the factors affecting the selection of
cross-sectional configuration of the tunnel suitable to the actual conditions of Hanoi, thereby giving
recommendations for the selection of tunnel morphology to achieve the desired results.

KEYWORDS: route planning, tunnel layout configuration, urban railway tunnel.

1. GIOI THIEU FEED s& dugc thuc hién khi nha thau thi cong bét

Trong nhimg nim gé.l’l day, nhitng hé théng dau thuc hién cong vi€c ciia minh.

dudng sat do thi tai hai thanh phd 16n 1a Thu d6 Ha
No6i va Thanh phé H6 Chi Minh dang dugc tich cuc
trién khai nham giai quyét van dé un tic cta giao
thong do thi, vn dang ngay cang trd nén nhirc nhéi.
Cho dén hién tai tuyén metro dau tién tai Thanh phé
Ho Chi Minh (v6i doan di ngdm khoang 2.6 km) da
dua vao st dung va tuyén ham dau tién tai Ha Noi
ciing da bat dau cong tac khoan vao ngay 30/7/2024.
Quy hoach téng thé mang ludi metro Ha Noi va
Thanh phd H6 Chi Minh di c6 nhung véi céc tuyén . ’y
chua trién khai thi déu quy hoach mdi ding & thiét Hinhl: So d6 vi tri cdc dogn Metro ngiam
ké dinh hudng, con thiét ké k¥ thuat tong thé - khu viee Ha Npi
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Viéc quyét dinh hinh thai b6 tri cdc ham cua
cac tuyén d6 van con can tiép tuc thuc hién. Diém
chung cua quy hoach tuyén Metro 1a cac doan qua
cac khu vuc 16 ctia d6 thi s& 1a di ngdm (ham giao
thong), khi ma mat do day dac cac cong trinh quan
trong trén bé mat khién viéc bd tri di ndi 1a khong
kha thi. Khi d6, viéc thi cong dao ham la tat yéu.

Pic thu cua viéc dao ham 1a nén dét bi can
thiép, xao dong trén quy mo 1on. Didu nay dat ra
yéu cau nghi€m ngat cho viéc gilt an toan 6n dinh
cho cong trinh va con ngudi phia trén hdm hoic
bén canh cic nha ga ngam trong qua trinh thi cong
xay dung. Bén canh cac van dé ky thuat nhdm han
ché chuyén vi ciia nén dét thi viéc lya chon nhiing
thong sb hinh hoc ngay tir khau quy hoach tuyén 1a
mot cong tac quan trong, cé thé khién d an thiét
ké tiét kiém, hiéu qua ngay tur nhiing budc ban dau.
Nhitng céan nhic vé hinh hoc phuong ngang cua
ham bao gém:

- Ban kinh cong ti thiéu va dudng cong
chuyén tiép: Mot doan ham cong (thay d6i hudng
tuyén) nhin chung chiju anh huéng cua hai rang
budc d6 1a kha ning chuyén hudng cia doan tau
(lién quan dén chidu dai va van tdc) va kha niang
chuyén hudng ciia may khoan him. Véi may
khoan ham, duong kinh dng hiam cang I6n thi ban
kinh cong yéu cdu ciing cang on.

- Loai tau va cach thic van hanh (him 6ng
don/ddi, co hay khong c6 twong ngan néu 1a ng
don). Céac thong tin quyét dinh duong kinh trong
cia 6ng ham, anh huéng dén duong kinh tuyén
ham néi chung.

- Khoang céch tim hai him trong trudng hop
ham d6i (twin-bore), thong sé nay anh huéng dén
pham vi ving anh huéng, dén chiéu rong hop ga,
s6 lwong him ndi ngang, hanh lang thoat nan. Mot
can nhic khac khi chon hiam 6ng ddi 1a hai dng
ham sé& chay cuing cao d6 hay chong 1én nhau.

- Chién luoc tranh chudng ngai: Nhin chung
céc thiét ké s& né coc sau, mong co, tuyén ha ting
ngém chinh; han ché viéc xam 14n vao dit tu nhan,
uu tién viée tuyén “len 16i” bén dudi long duong,
v6n 1a khong gian cong cong.

- Chiéu day 16p phu (cover)/dd sau dat him:
tiéu chi ndy can can bang giita an toan lun - xung
dot voi ha ting sdn c6 va chi phi khi ma “di sau co
thé tranh nhiéu ha tang b& mat con di nong c6 thé
giam chi phi ga.

Céc yéu té hinh hoc cho phan di ngam (khong
ké ga/giéng) dugc chia lam ba nhém: (1) binh dd,
(2) tric doc, (3) mit cat ngang. Trong dé, cic ndi
dung tric doc (2) chu yéu lién quan dén van hanh
nhu Do déc doc twong thich nang luc dau may -
phanh, thoat nudc tu chay, con hai yéu to con lai
(1 va 3) chi phéi van dé chuyén vi, 6n dinh va gi4
tri xdy lip vdi cac khia canh: dudng kinh, ban kinh
cong, 16p phu, cu hinh éng ham. Bai bao nay tap
trung vao cac luu y cho viéc lya chon thong )
hinh hoc phwong ngang (nhém 1 va 3) cho ham
trong diéu kién cu thé tai khu vuc Ha Noi, nhim
dén muc tiéu 1a dwa ra nhitg khuyén nghi cho viéc
lwa chon hinh hoc phuong ngang cho doan di ngim
doan ham hiéu qua véi khu vuc Ha Noi.

2. CHUYEN VI CUA NEN PAT KHI PAO
HAM CAC CAC CAN NHAC VACH TUYEN
THEO PHUONG NGANG

Viéc dao hiam s& tao mot khoang tréng dang
tuyén trong nén dit. Trong qua trinh dao, do nén
dat xung quanh dudng ham khong duge chdng giit,
hodc duoc chéng gitt mot ph?m nén tai cac vi tri
dao ra, dt nén sé bi giam Ung suat va no ra. Luong
dat bi gidn no, tang thé tich nay ciing cin phai di
chuyén ra khoi vi tri dao ham dé dam bao kich
thudc thiét ké ciia vo ham. Vi vay, trong hau hét
c4c trudng hop s& ludn ludn can phai loai bd mot
khéi lugng dit 16n hon lugng dit nguyén thd trong
thé tich ctia khoang trong hoan thién. Khdi lugng
tang thém nay dugc goi 1a hao hut thé tich (hay
mat dat, ky hiéu 1a ;). ¥, dwoc thé hién dudi dang
phan trim cua luong lwong dit dao vuot qua luong
dat dao tinh thuan tay theo kich thudc dudng ham
ly tudng (khdng gidn ng), Vs.
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Trong d6 D 1a duong kinh ngoai cua két cdu
duong ham. Véi cong nghé thi cong hién tai 7
thuong nam trong khoang 0.5 - 1%. Pham vi méng
lan (khi chi ¢6 nén dat, khong c6 cong trinh xay
dung) duoc goi 1a “vung xanh”. Nghién cuu cua
Martos [1] vé quan sat thuc dia vé lun bén trén
ham moé va sau d6 nhidu tic gia khac [2, 3] da chi
ra rang c6 thé ding mot duong cong phan phdi
Gaussian dé moé ta t6t mot mang lin ngang ngay
sau khi thi cong ham. Hinh 2 [3] mé ta mat cat
ngang mot mang lin bé mit gay ra do dao ham.
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Hinh 2: Biéu dé mdng lin theo phwong ngang do thi cong ham gay ra [3]

Do sdu ciia ham anh hudng truc tiép dén su 0 05 v P 2 25
phat trién chuyén vi va bién dang mat dat. Ly do la
thé tich ciia méang lun s& tuong Gmg voi gid tri V.
Khi hdm dat sau phﬁn dét bi ha xuéng s€ lan rong
hon theo phuwong ngang, dan dén tham s6 chiéu a

(I3

rong mang lun “i” s& 16n, mdt so dit li€u ve nguyén

Cat bén dudi
mue nuére ngim

(]
lin nay duogc thé hinh trong Hinh 3 [4]. Trong khi e o8 éted Sét mém
d6 v6i mdi cong nghé dao ham nhat dinh, gia tri £ o3t ben tren dén cung
ctia ¥, nhin chung la it bién dong nén khi bién G e ngém
dang phuong ngang tang 1én thi d6 lun (vdn 1a theo 10

phuong ding) s& giam bot.

N 4 Hinh 4: Twong quan giiia tham so
"l ) 7 chiéu rong mdng va dj sau ciua duwong ham
- i=043z+11 ~ ddi véi cdc diéu kién nén dat khdc nhau [3]
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Hinh 3: Twong quan giita tham so chiéu rong

Méng lin riéng ré phat sinh khi thi céng hai duéng hdm

mdng liin bé mdt “i” va chiéu sau ham 7, [4] X .
Hinh 5: Két qua khao sdt khi thi cong ham

Nhing thay dbi vé tham s6 bé rong méang lin & trong dit sét [5]
cac d6 sau khac nhau va cac loai dit khic nhau . . )
dugce thé hién trong Hinh 4 [3]. Khoang céch gitra cdc 6ng ham phai dugc thiét

Mot khia canh khac cua viéc lin nén khi dao ke cén than de tranh hi¢n tuong anh hudng lan

ham 14 viéc chia mot ham 16n thanh hai him nho : k Y §
song song v6i nhau. Hai mang lin cia hai dng hdm ~ truc ham c6 thé phai >3 lé’n du:(:mg kinh hén? trong
néu giao thoa nhau thi nhét dinh s& lam ting d¢ lun ~ dat rat ycu. Khoang cach ti thicu gitra cic ham doi
téng tai bé mat. Hinh 5 [5] thé hién d6 lin bé mat € dugc xac dinh nhu la mot ham s6 cua cdc dac
khi dao hai éng hdm, c6 thé thdy ro su gia ting do  tinh dat va cua cdc mo hinh s6 co so dé dam bao
lan khi dao dng ham thir hai. tranh dugc céc tac dong bat loi gitta cic ham.

nhau gifra hai ham nay, va khoang cach gitta cac
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Ham d6i c¢6 thé dugc xay dung gan nhau hon véi
diéu kién dam bao an toan trong qua trinh thi céng
ham va trong giai doan st dung.

3. CAC PIEU KIEN RANG BUQC CUA KHU
VU'C HA NOI

3.1. Piéu kién dia chit cong trinh

Ha Noi ndm trong ving Pdng bing chiu thd
song Hong trai rong khoang 15.000 km?, dia hinh
kha bang phing. Trong pham vi dé sau dat dudong
ham théng thudng (tir 0 - 60 m ké tir mat dat) cac
16p dat trong dia ban Ha Noi dugc phan bd tir trén
xuéng dudi nhu sau [6]:

10k

- Lép dat phu voéi tinh chit va do day khong
ddng déu, chiéu day c6 thé 1én dén 6 m.

- Lop sét va bui, kha nang chiu luc kém phan
b6 & d6 sau 10 - 25 m.

- Cac 16p cat va cat pha d¢ sau phan b6 tir 10 m
dén 25 m va d6 sdu cua day 16p cat nim trong
khoang tir 30 m dén 45 m. P9 chit cta nhiing ting
cat nay & murc trung binh.

L&p cudi soi véi gia tri xuyén tiéu chuén N spt
> 50. Pinh cua tang nay nhin chung nim trong do
sdu tir khoang 30 m dén 45 m. P4 trim tich nam
ngay bén dudi 16p cat soi, thuong gip ¢ do sau lon
hon 60 m.
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Hinh 6: Mt cdt dit dia chét dién hinh & khu vwc trung tim Ha Nji [7]

Nhu vay, voi cac truong hop khong co yéu
ciu qua dac biét vé d6 sau, hAm trong khu vuc ndi
thanh Ha N¢i nhin chung s€ khong nim trong 16p
da. Truong hop guong ham hdn hop s& xay ra khi
nam gitra 16p cudi soi va 16p dat (sét hoac cat)
bén trén.

3.2. Piéu ki¢n dia chit thiy vin

Céc nghién ciru [8] chi ra rang Ha Noi ¢6 hai
tang nudc ngdm. Tang thir nhit (Holocen - gh) &
bén trén nam trong cac thdu kinh cat va do d6
khéng lién tuc.

Téng bén duéi (Pleistocene - qp), nam trong
16p cat va soi, théng voi song Hong va do d6 thay
ddi manh mé& theo mua phu thudc vao ca lugng
mua va muc nude séng. Tang nude ngdm nay cd
ap 6 dosautr 10 - 15 m.

Tang nuéc ngam Neogene (m): Trong khu virc
trung tim Ha Noi, d6 day cua 16p nay nim trong
pham vi vai chuc mét dén vai trim mét. Pinh cua
16p nay nam trong pham vi d6 sau tir 47 - 88 m v&i
d6 sau trung binh 61 m.

C6 thé thdy vé6i dac trung trai dai cia céc
tuyén ham do thi, viéc gap cac ting nudc ngam la
khé tranh khoi. Py 1a mot yéu to can luu tim
trong viéc chon loai hinh thi cong ham. Thoéng
thuong, cac ham s& hiém khi bd tri chidu day 16p
pht bén trén nho hon dudong kinh ham (C/D < 1).
Nhu vy v6i hdm giao théng (phd bién cé duong
kinh 6 - 12 m) s& gin nhu chic chin nim trong
khu vuc c¢é nude ngam. DPiéu kién nay khién cho
viéc dao ham khong ding vo bao vé (shield) 1a rat
kho kha thi hodc ton kém cho viéc xtr ly nén dat
trude khi dao ham.
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Hinh 7: Mt cit thiiy vin theo hudng Bic - Nam khu viee ndi do Ha Ngi [9]

3.3. Pic diém cac cong trinh bé mjt

Quy hoach duong sat d6 thi Ha Noi bd tri cac
doan him di qua nhimg khu vuc c6 mat do xdy
dung trén bé mat day dac, cung vdi do la cac ha tﬁng
k¥ thuat di theo. Dac diém vé mat do xay dung noi
d6 1a cac nha b tri sat nhau. Cac cong trinh dugc
xdy dung trong thdi gian sau nam 1990 da phan 1a
két cau nha khung bé tong cot thép trén nén mong
twong ddi vitng chic. Nhitng tda nha xay dung trude
thoi diém nam 1990 hau hét 1a nha tudong chiu luc.
Dic biét tuyén s6 2, 3, 4, 5 clia thanh phd Ha Noi, di
qua doan khu phd ¢d c¢6 nhiéu ngdi nha di duoc xay
dung lau doi, co gia tri vé mit lich st. Do d6, khu
vuc ndy rat nhay cam véi lun sinh ra do thi cong dao
ham. Ngoai ra, khu vuc ndi d6 ciing ¢é nhiing cong
trinh cao tdng, nhiing cong trinh loai nay thuong
ding méng coc khoan nhdi véi miii coc twa vao 16p
cudi soi, sau tir 24 - 45 m. Vi vy, néu tuyén ham
cit qua nha cao tang trong pham vi d6 sdu néu trén,
s& phai c6 nhimg giai phap gia c6 méng, thay méng
trude khi dio cit ngang qua phia dudi.

V6i tuyén him d6 thi s6 2 (Nam Thang Long -
Tran Hung Pao) thong tin tir 1an khao sat niam
2012 ¢6 Tong cong c6 2.334 cong trinh da dugc
thuc hién khao sat, trong do6 cd 1.791 cong trinh cé
két cdu chiu luc bing bé tong cbt thép va 522 cong
trinh c6 két cdu chiu luc 1a két cdu gach xdy. [10]

Céc duong phd c6 quy hoach tuyén dudng sit
ngam di bén dudi da sé nhé hep nén cac cong trinh
hai bén duong c6 kha ning nam trong mang lin s&
rat nhiéu, thdm chi nhiéu cong trinh cé moéng coc
¢6 thé xung dot v6i duong him. Pay 1a mét yéu t6
gdy rat nhiéu khé khin cho viéc trién khai thi cong
vé ca ky thudt, chi phi, tién do.

Trong nén dit thanh phé Ha N¢i, ngoai nén
mong cac cong trinh bé mat con ton tai rat nhiéu cac

két cau CTN khéc nhu cdc CTN ¢é chirc ning cung
cap, thoat thai cua thanh pho, cac giéng khai thac
nudc ngadm cong nghiép, giéng khai thac nudc cua
nha dan,... Céc cong trinh nay c6 nhiing tdc dong
bat loi nhat dinh téi qua trinh thi cong nhu:

- La nguyén nhéan dan t6i thét thoat dung dich
chat long, khi nén trong buong dao;

- La ngudn din nudc xam nhap vao khong gian
CTN khi dao qua;

- Lam x40 tron, mat tinh ddng nhit cia moi
truong xay dung va do d6 gdy anh hudng bat 1gi
téi dac tinh phan ung cua khoi dat nhu ting ung
suat, tang bién dang, dich chuyén...

3.4. Pic diém hinh hoc ciia 6ng him dung cho
duong sit do thi

Hinh thai hé thong dudng sat d6 thi nhin chung
la thong nhat va c6 cac thong sé tuong tu nhau.
Kich thudc ciia dau may toa xe s€ anh hudng truc
tiép hodc gian tiép dén cdc thong so6 khac nhu kich
thudc thong thuy trong dng ham, do day vo ham,
dudng kinh ngoai cua ham, ban kinh cong cua
tuyén. Vi du, voi du an dudng sat Nhon - Ga Ha
Noi, kich thudc trung binh cua dau may toa xe 1a
2,9 m tir d6 cac thong s6 hinh hoc yéu cau khac
cua tuyén ham co thé dugc xac dinh nhu trong
bang 1 [9], Vi ba phuong an dugc xét dén:

- Tuyén gdm 2 dng ham;

- Tuyén gom 1 6ng ham - khong c6 tudng ngin;

- Tuyén gém 1 dng ham - c6 twong ngan.

Puong kinh ngoai ctia 6ng ham khac nhau sé& ¢6
muc d6 anh huong dén nén dat khac nhau, do dé
chung yéu cau cé nhitng diéu kién riéng khi bo tri
trong nén dat. Bang dudi day tom tat nhitng giéi han
chinh v¢ hinh hoc lién quan dén xay dung ham.
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STRAIGHT SECTION

STRAIGHT SECTIOMN
Hinh 8: Mt cit ngang dién hinh ciia him éng doi [9]
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Hinh 9: Mt cit ngang dién hinh ciia him éng don (a) cé va (b) khong cé twong ngdn [9]

Bang 1: Tém tit cac kich thuée ham lién quan cho 3 phuwong 4n him xem xét [9]

Luya chon céc Duong kinh bén | Dung sai xiy dung D) day vo him Duong kinh vo Puéong kinh dio
phuong an ham trong ham (theo chieu ban kinh) phén doan ham phia ngoai g
1) Ham 6ng d6i 5,50 m 10 cm 30 cm 6,30 m 6,60 m
2) Ham éng don 9,60 m 10 cm 40 cm 10,60 m 10,90 m
3) Ham ong don véi 10,60 m 10 cm 50 cm 11,80 m 12,20 m
tuong ngan gitra

Bang 2: Cac giéi han thong s6 hinh hoc phuwong ngang
lién quan dén xay dung ham cho 3 phwong an ham [9]

Ciic thong sb tuyén HAm 6ng d6i | HAm dng don ,Hz“tm cfmg don c6
D 6,3 m) (D 10,6 m) vach ngin (D 11,8 m)

Bén kinh cong nhé nhat 150 -200 m 200 - 250 m 250 - 300 m
(Cé:iu:d?égpipz}g)tél thicu trén noc ham - doc tuyen 10-13m 16 -21m 18 -25m
Chiéu day 16p phi t6i thiéu trén néc hdm - tai ga (1D) 6,5m 10,5 m 12m
Khoang cach t6i thiéu giita cac truc hdm doi ndm ngang (2D-3D) 12,6 - 18,9 m Khoéng ap dung
Khoang cach téi thiéu giita céc truc hdm d6i chdng nhau (2D) 12,6 m Khoéng ap dung
Chiéu réng méng lin (green field) 15,6 m 2lm 24 m

GHI CHU:

- Bang trén ddy nhdn manh rdng bdn kinh cong t6i thiéu ciia méy dao ham dap img yéu cau cho bdn kinh cong nhé nhdt cia

dieong st.

- Chiéu réng mdng hin (green field) 1 tinh véi trieong hop thudn nén ddt, chuwa xét dén céng trinh.
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4. CAC LUA CHON PHUONG AN HINH
HOQC PHUONG NGANG CHO HAM TRONG
KHU VU'C HA NOI

4.1. Nhitng phwong an lwa chon P sau dit him

D6 sau dit ham lién quan tryc tiép dén do day
16p phit (C - cover) la khoang céch giita bé mat dat
va cao do dinh ham. Thong s6 nay thudng gin vdi
duong kinh ngoai cia him D. Khi ham quéa nong
s& dan dén rui ro “tréi nén/dun dat” va khé kiém
soat ap luc bu(‘Sng dao; khi ham dat qua sau s€ lam

Tuyén tap bao cao Hoi nghi Khoa hoc can bé tré lan thir XVII

tang chiéu su ga/giéng, chiéu dai thang cudn, chi
phi thong gi6 - thoat hiém.

Trong thyc hanh phd bién véi TBM
EPB/Slurry trong d6 thi: C > 1 D ¢ diéu kién binh
thuong; 1,2 - 1,5 D khi di qua khu cuc nhay cam
(nha ¢b, méng nong, ha ting day dic). Cac yéu t6
quyét dinh cover: (i) vi tri mong/coc cong trinh;
(ii) tuyén 6ng/kénh ngam; (iii) muc nudc ngam;
(iv) tai trong giao thong; (v) yéu cau giam Iun cho
mat duong/cong trinh lién ké.

Béang 3: So sanh 3 mirc d§ sau dat him (néng - trung binh - siu) vé chi phi, rii ro, tac dong

Ham dit & doi sdu

Hang muc Ham dit néng (= 7 - 10 m) HAm dit siu (2 16 - 22 m+)
trung binh (= 10 - 15 m)
. ThAp - trung binh (ddo nong, tié Cao (ga/giéng sau, thoi gian va bién
Chi phi ga/giéng P g. ( & Hep Trung binh (ga/gieng g
can thuan loi) phap phu tro tang)
) s Thép véi hdm d6i dudng kinh nho; | Can bing (médt dng C6 thé tang (dudng kinh 16n, chiéu
Chi phi tuyén ham . e g Aoz
tong chiéu dai dao gap d6inéu2 ong |D~10-11 m) sdu tang)
. R Cao hon (bién d¢ dinh 16n hon); Thép hon vé bién d6 dinh; mang lin
Rui ro lin bé mit Trung binh
mang lun hep rong hon (anh hudng lan xa)
Xung d6t tién ich/mong Nhiéu (éng ky thudt ndong, nha phé, . . .
R ) R Giam It (né tién ich néng)
néng mong ndng)
Xung d6t mong sdu/coc |, \ . c .
It Cuc b co Tang kha nang giao cat vdi coc sdu

cao ting (24 - 45 m)

Nué6c ngim va guong | Nhay ép luc guong On dinh hon, vin trong | Nguy co gip cat s6i 30 - 45 m/guong
hdn hop (tAng qp 10 - 15 m) ving nudc ngdm hdn hop
Linh hoat vach tuyén Tét (Rmin nho - him d6i D = 6,3 m: Trung binh

(R t6i thiéu)

150 - 200 m)

(Rmin 200 - 250 m)

Han ché (Rmin 250 - 300 m)

Tuwong tac hdm doi

Dé giao thoa hai méang lan khi dao

ng thir hai (lun téng ting)

Téac dong d6 thi/mat Thép cho ga (néng) nhung cao vé Céin bi Cao cho ga (sau) nhung thap vé rai
. . . an ban .
bang kiém soat lun sat nha pho g ro bé mat va tién ich nong
. R L Poan dién hinh: Khu rat nhay cam bé mat
. . Pho hep, can R nho, uu tién tién . . .
Goi y pham vi ap dung cén bang rii ro - (di san/nha twong gach) hoac

do/tiép cén; it cong trinh nhay cam

chi phi - thi cong

né tién ich day dac

4.2. Phan tich dic diém cac hinh thai bo tri ong
ham pho bién

Nhu céc thong sé dua ra trong Bang 3, duong
kinh 6ng ham c6 anh hudng rd rét dén cac yéu cau vé
khong gian dat nén bao quanh né. Tt d6, anh hudng

dén cach bd tri tuyén ham trong long dit theo ca
phuong ding 1an phuong ngang. C6 thé tam chia
céc hinh thai tuyén ham thanh dang dng d6i va 6ng
don. Nhitng dac diém bd tri cta hai hinh thai nay
duogc so sanh trong Bang 4 dudi day:
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Bang 4: So sanh dic diém cia phwong an 6ng don (D = 10 + 12 m) va ong déi (hai ong D = 6 m)

Phwong an 6ng don

Phuong 4n dng doi

- Pham vi chiém dung phuong ngang nho hon khién cho c6 thé
bb tri tuyen dudi cac phé chinh tét hon va giam thiéu tac dong
truc tiep 1én cac toa nha hién tai.

- Bén kinh cong 16n hon — khé vach tuyén hon.

- Khéng cén lam dudng ngang néi giita 2 chiéu luu thong.

- Cin dit sdu hon (dét hon khi thi cong ga).

- théu cao éng 16n hon - C6 thé bé tri thém 1 ting cho hé
thong ky thuat — giam chicu dai ga.

- Loai khong c6 twong ngén:

+ Cén b trf thém giéng ding khin cip va thong gi6 (trir loai ¢6
tuong ngan).

+ Khong ¢ duong du phong khi gap sy ¢ (trir loai ¢ tuong ngin).
- Loai ¢6 tuong ngén:

+ Théng gi6 tét hon nhd hiéu tng pitdng.

+ Puong }(inh phai 16n hon loai khoéng c6 tuong ngan 1 chut
— lGn nhiéu hon.

+ Phai du~t1'nh mot doan hﬁm/h(}p m& rong khi tiép can dén gava
ra khoi moi ga.

+ Khong phé bién — kinh nghiém vé céc mit an toan va thiét b
van con bi han cheé.

- buong kinh him nho hon va do c6 mét sy tiéu chuén hod
nhét dinh vé dudng kinh méay va hdm trong cdc dy én quéc te,
nén néi chung viéc tim méay khoan him SM trén pham vi thé
gi6i dé tan trang lai theo dudng kinh yéu cdu va mua lai s& d&
dang hon so v6i vigc sdn XuAt mot may hoan toan mdi, vdi cac
loi thé khong thé nghi ngd vé viée tiét kiém thoi gian mua
may.

- Bén kinh cong nhé hon — vach tuyén linh hoat hon.

- Hai duong chay doc lép c6 thé c6 d6 linh hoat cao hon cho
viée thiét ké ga.

- B0 1an nho hon.

- C6 thé dat nong hon — ga noéng hon — giam chi phi, s
dung hiéu qua hon (do tiét kiém thoi gian 1én xuong).

- C6 1 tuyén dy phong trong truong hop 1 tuyén gap su cb.

- Théng gid tét nhd hiéu {ng pitdng.

- Cén thi cong duong ngang nbi 2 bng néu hai éng ngang
nhau. Néu 2 0ng chong nhau thi thong nhau tai cac ga.

- Vung anh huong bé mat rong hon.

- Twong téc 2 éng khi thi cong phitc tap hon.

- Chiéu dai dao gép d6i — chi phi 16n hon (khi ding 2 mdy)
hoac thoi gian thi cong dai hon (néu dung 1 may).

Nhu véy, bd tri phuong dimg cho cic phuong
an ham trong di€u kién dia chat cia Ha Noéi, guong
ham s€ gap cac tinh huong sau day:

- Ong ham doi (D = 6 m), Chiéu day 16p phu
t6i thiéu Cppin = 6,5+ 12 m.

+ Phuong 4n 2 éng nam ngang nhau: guong
ham chd yéu la hon hop cia sét/cat hodc thuan
trong cat ncu di sau.

+ P6i v6i phuong 4n 2 dng chong 1én nhau,
ong thap hon c6 thé xudng tdi 16p sdi (hodc hon
hop cat/séi).

- Ong ham don (D =10+ 12m) Cypn=11+17:
Lép dat dao chu ycu la hdn hop cua sét/cat néu di
nong, xudng sau thém s& hau nhu 1a dat cat hoac c6
thé t6i 16p s01 ¢ nhitng diém cuc bd.

Mt dit
Tang gom

cac lop cat
va sit ken ke

Hinh 10: Mt cdt bé tri cdu hinh ham
voi dia chat Ha Ngi

4.3. Panh gia kich ban lua chon hinh hgc

a. Muc tiéu

So sanh 3 phwong an bd tri hinh hoc cho doan
di ngdm trong bdi canh Ha Noi, dua trén co so dia
chét - thiy van, dac diém cong trinh do thi va cac
gidi han hinh hoc/thi cong da dugc néu trong tai
liéu (Bang 2; 3; 4; co so lun kiéu Gauss; tuong tac
ham d6i), sau d6 chdm diém da tiéu chi (MCDA -
nang luong - chi phi vong do1i - rdi ro - van hanh -
PCCC - thoi gian thi cong) va kiém tra nhay cam
trong s0. Thang diém theo hudng cang cao cang
tich cuc 1a 1 (kém) ... 5 (t8t/it rui ro). Tiéu chi
cham diém nhu sau:

(1) Rui ro lin va tic dong bé mit (cang thap
cang tot).

(2) Xung dot cong trinh/ngdm va thu tuc (trdnh
va cham coc, ha t?mg).

(3) Chi phi va tién do ga/giéng (nong thuan
loi hon).

(4) Linh hoat vach tuyén (kha nang R nhd, né
chudng ngai).

(5) Rui ro thi céng (nuéc ngam, guong hdn
hop, to chirc thi cong).

(6) Sy thuan tién trong luu thong (thoi gian két
ndi v6i giao thong mit dat).

b. Kich ban minh hoa

- PA-A - cover nong, R nho (thuong gin véi
ong d6i D ~ 6,3 m):
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+ Piéu kién cbt 16i: Cmin doc tuyén khoang
10 - 13 m; Rmin 150 - 200 m; chiéu rong mang lun
(green field) khoang 15,6 m.

+ Uu: linh hoat vach tuyén dudi phd hep
(R nho), ga/giéng néng — thi cong bé mat va két
ndi d6 thi thuan loi.

+ Nhuogc: cover néng — rui ro lun va xung dot
tién ich/ngam 16n; ham d6i co twong tac hai mang
lun khi dao dng thr hai (tdng lun c6 thé ting néu
méng giao thoa), dit duong kinh mdi dng nho hon.

- PA-B - cover trung binh, R vira (c6 thé 1a dng
doi dat sau hon hoac éng don D = 10,6 m v6i tuyén
hop 1y):

+ Diéu kién cdt 16i: Cmin doc tuyén dién hinh ~
12 - 20 m tlty cAu hinh; Rmin 200 - 250 m; chiéu rong
méng lun =21 m véi dng don D 10,6 m (green field).
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+ Uu: cén bang rui ro lin - xung dot tién ich so
v6i A; linh hoat chdp nhan R vira; ga/giéng khong
qua sau.

+ Nhuoc: van c¢6 kha nang giao cét coc/moéng
nha dan (nhiéu coc 12 - 25 m) va cuc bd gip guong
hdn hop (ranh cét - soi).

- PA-C - cover sau, R 16n (thuong gin véi ng
don D~10,6—11,8 m):

+ Piéu kién cdt 13i: Cmin doc tuyén 16 - 25m
(thy D); Rmin 250 - 300 m (v6i dng don c6 véch).

+ Uu: di sdu — mang lGn rong hon nhung bién
dd dinh nho hon, giam tac dong bé mat; it xung dot
véi tién ich nong.

+ Nhuoc: ga/giéng sau — chi phi/thoi gian
tang; cd thé cham 16p soi/cat soi (30 - 45 m) hodc
guong hén hgp & ranh cat - séi.

Biing 5: Tong hep diém dénh gi4 da tiéu chd MCDA
(trong so c6 thé hiéu chinh theo muc tiéu dw an)

Tiéu chi Trong sb PA-A (néng, R nhé) | PA-B (trung binh, R vira) | PA-C (sdu, R lom)

1) Lun & tac dong bé mat 0.2 3 4 5
2) Xung dot CT/tién ich ngim 0.1 2 4 5
3) Chi phi & tién do ga/giéng 0.2 5 3 3
4) Linh hoat vach tuyén (R) 0.15 5 3 4
5) Rui ro thi céng (nude, guong) 0.2 3 4 5
6) Thuan tién két ndi v6i bé mat 0.15 5 3 2

Téng diém cé trong sb 1 3.9 35 4

4.4. Phan tich nhay cam trong s6

- Néu tang trong sé “Rui ro ltn va tic dong bé
mat” (>0,2): PA-C thuong vugt PA-B ¢ khu vuc
cuc nhay cam (phd cd/nha twong gach, hanh lang
chét hep).

- Néu uu tién “Chi phi va tién d6 ga/giéng” do
rang budc ngan sach/thoi gian: PA-A c6 thé vuon
1én & nhiing doan xa khu nhay cam, noi tién ich
ndng it xung dot.

- Néu vu tién “Linh hoat vach tuyén (R nho)”
dé né chudng ngai: PA-A/PA-C trdi hon; PA-B
kém phit hop ¢ khu phé hep do yéu cau R 16n va
nam trong do sau cé thé xung dot véi coc cua cac
tda nha. Tuy nhién, véi ham doi: dudong kinh nho
gitip giam bién dang mdi dng, nhung khi dao ong
thir hai, hai mang lun giao thoa c6 thé 1am ting lun
téng; can tinh theo trinh ty thi cong va khoang
cach truc phu hop.

5. KET LUAN VA KIEN NGHI

Khu vuc noi d6 Ha Noi 1a noi ¢6 dia chit yéu,
muc nudc ngam gan nhu chic chan sé gap khi thi
cong hdm, c6 thé tam chia thanh hai dia ting
chinh: dia ting dat yéu bén trén (gdm céc 16p dét
tir mat dat dén do sau 25 - 35 m) va dia tang tot
(gf”)m cac 1op sdi san, da cung phan bd bén dudi
25 - 35 m). V& mit cong nghé, néu lwa chon Shield
machine, tuyén hdm nén dugc dit tron ven trong
tang trén hoic tang dudi.

Thong s6 duong kinh 6ng ham phuc vu duong
st d6 thi nhin chung 1a khong thay doi qua nhiéu
(trong khoang 6.5 - 7m véi him 6ng do6i hodc
9 - 12 m véi him éng don. Nhu vay, trong bdi
canh Ha N§i phuong an dat nong hodc sau s€ cd
nhiéu lgi thé hon so véi dat trung binh. Dé phat
huy tdi da céc wu thé, nén bd tri cdu hinh nhu sau:
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- V6i ham d6i, nén chon dit nong (ty 1¢ C/D =
1 dén 1.5). Céu hinh nay sé& tan dung dugc uu thé
vé su linh hoat tuyén, giam chi phi cho cac ga,
thuan tién két ndi véi giao thong mat dét.

- V6i hdm 6ng don nén dit sau hin hoan toan
trong 16p sdi san, tranh dugc cac guong ham hdn
hop, thoat khdéi pham vi dat coc nha dan thong
thuong, linh hoat tuyén va giam anh huong cta lun
trén bé mit

Viéc lua chon cac yéu t hinh hoc cho céc tuyén
Metro can dugc can nhéc ki ludng vé nhiéu yéu td.
Mot Iwa chon hop ly c6 thé gitp du 4n tiét kiém
duogc chi phi, an toan trong thi cong va rit ngén dugc
tién do. Can phai can cur vao cac diéu kién cu thé cta
timg du 4n tir chi tiét dén tong thé vira dam bao an
toan, hop 1y vira dam bao chi phi tong thé thip nhat.
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