K¢ Thuét Pao Ham Trong P6 Thi
( Phwong phap Shield)

I. PHAN GIOI THIEU
1. Phan Loai cic dwong him.

Du lai tén duong ham TUNNEL
Tir tiéng Phdp TONNE (c6 nghia 13 thiing t6 nd 16n) rdi trd thanh tiéng Anh
12 Tunnel (c6 nghia 1a cdi dng, hang).
Tuy theo vi trf ctia dudng hdm ma dwgc phén loai nhu:
dudng him ving ndi
duong ham d6 thi
duong ham dudi nude

Phan loai theo muc dich thi nhu sau:
duong ham giao thong (duong bd, dudng sit)
duong ham dan nudc
duong him da dung (kéo day thong tin, dp cap dién, v.v...)
dudng ham sinh hoat (phd x4) dudi mat dat

Vé duong ham giao thong thi c6:
ham dudng bo
ham duong sit
ham xe dién ngam

Vé dudng ham din nudc thi c6:
ham 4p luc diing cho nha mdy phat dién thuy luc
ham cap thodt nudc
ham dan nudc séng ngdi
etc...

2. Diéu tra

Piéu tra dia hinh, dia chat, nuéc ngam, khi twong, méi truong thién nhién
xung quanh...D3c biét diéu tra dja chét 12 buéc dau rat quan trong.

Dua vao két qua diéu tra dia chat ma duong ham dugc thiét ké (vi tri,hinh
dang, kich ¢, do doc, phuong phép thi cong v.v...)



3. Phwong phap thi cong

Vé phuong phép thi cong thi c6 5 loai nhu sau:
1) Phuong phdp thi cdng (d¢20) ham viing rimg nii (NATM, TBM)
2) Phwong phdp thi cong ham ving do thi (shield)
3) Phuong phép thi cong dao hé
4) Phuong phdp thi cong hdm tha chim va chon 1ap
5) Phuong phép thi cong ham day

4. Phwong phap thi cong him viing d6 thi (Shield method)

1) Trén nguyén Iy thi may dao ham shield nay ciing giéng nhu mdy dao him
TBM dung cho vling rung ndi.

Tuy nhién, trong khi mdy TBM duogc ché tao dé thich hop véi cong tic dao
nhirng mién rimg nidi c6 d4 cimg, thi nguoc lai, mdy dao shield thich hop
cho mién c6 dét tir cimg dén mém.

Mady shield gdm c6 mdy dao ¢ phia trudc mat ¢ao ham cé duong kinh 16n
hon duong kinh thiét ké mot chiit va dugc dy vé phia trudc bang kich dé
dao hadm. Mt trude cla mdy dao dugc cAu tao nhu hinh c4i khién c6 nhitng
ludi cat, vira dao vira gitr cho 16p dét phia trudc khong bi sup 13.

Thong thuong thi mdy dao shield c¢6 hinh tron, dudng kinh tir 1.5m dén
14m.
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Hinh-1 Khdi niém vé may dao SHIELD

2) May dao shield duoc cAu tao tir 3 bd phan. B6 phéan trudc che kin (hood),
b0 phén than gitra (girder) va by phan dudi (tail)



Bo phan trude che kin c6 dia cit dt d4, bo phan than c6 kich dé day bo
phan dau Ién phia trudc, va by phan dudi c6 thi€t bi gan rdp cic tdm vo ham
(segment).
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Hinh-2 Cé4c by phan cua mdy dao

3) Mady dao shield dugc dwa xubng vi tri dao dudi long dat tir mot giéng
thang ding dugc dao & vi trf khoi ddu cua duong ham.

Miy dugc vira ddy 1én phia trude dé dao, va dit dao phia tru6c mat cat
dugc dua vao phia sau mdy va chuyen ra ngoai theo giéng thang dung.

Sau m01 doan dio, nhitng tim vo him (segment) dugc gan lién két quanh
chu vi tiét dién hdm tao thanh vé him (v hdm 16p thu nhat).

Mdy dao duoc day 1én phia trude bang nhitng cdi kich gan ¢ phan than.
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Hinh-3 Khai niém vé cong tc thi cong dao ham Shield

DPuong kinh ngoai cua dau mdy dao 16n hon duong kinh ngoai cua cac tAm
VO ham sau khi gan lién két. Vi vay phia sau cdc tim vo ham c6 khe hd, nén
can phai 1am kin bang cdch bom vita vao khe hé dé tranh trinh trang dat bi

[un.
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Hinh-4 Céu tao phia sao may dao

4) Co nhiéu loai may dao shield

(1) My dao tao dp luc dat 12 loai may dao dua dit dio chira day trong
phong phia sau dia cit dé tao 4p luc quéan binh véi 4p luc cia mat dat phia
trudc may dao tic dung vao. Dat dao trong phong chtra nay duoc dua ra bén
ngoai bang bang tai.
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Hinh-5 Luyc quan binh giita d4t bén ngoai trudc dia cét va
dat dao trong phong chira

(2) May d2o tao dp luc dat bun 12 loai may ma trong khi ddo, day nuéc bun
(chét 16ng c6 bun) vao mit dat phia trudc mat cat va tron 1am dat tro thanh
trang thai dat bun trong phong chira phia sau, dé tao 4p lyc quan bang d6i
khang lai véi 4p lyc ctia mat dat phia truge dia cit.
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Canh trdn ‘F'hbng sau dfa cat (cutter chamber) ‘

Hinh-6 Khdi niém vé may dao tao dp luc dat bun

(3) May mdy dao tao dp lyc nudc bun la loai mdy ma trong khi dao, bom
nudc bun vao ddy trong phong phia sau dia cét dé tao dp luc ddi khang lai
v6i dp luc ciia mat dat phia trude dia cat. Nudc bun nay duoc bom tuan hoan.

Piét dao dugc chuyén ra ngodi ciing voi nude bin.
Vi dat dao duge dua ra cung véi nude bun duoc tron chung nén duoc di
chuyén dudi dang ¢t mém c6 nudc bin nén it ¢6 bui.
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Hinh-7 Khai niém vé mdy dao tao dp luc nudc bluin



S. Phwong phap gia cuong dia chat trong truong hop phia trén duong
ham c6 siin nhitng két cau xay dung siin nhw cac 6ng nwéc, ong gas
V.V...

1) Phan tich 4nh hudng cua thi cong dbi véi cic ket ciu xay dyng tlep can.

Pé dénh gid anh huong cua thi cong dén cac két cau xay dung c6 san, can
déanh gid v€ pham vi chong d ciia cdc két cau nay, vé khoang cach gitra
duodng ham va cdc két cAu, dic tinh dia chat, ciu tao va do trong yeu cua cac
két cau d6. Po anh hudng thuong duoc phan tich bang giai tich (FEM).

2) Gia cuong dia chat

Trong truong hop anh huong cua thi cong duong ham dén céc két cau xay
dung c6 san dugc danh gid 1a co, thi can ¢6 nhitng d6i séch dé bao vé céc
cAu tao vat nay. C6 3 phuong phdp gia cudng dia chit nhu sau.

(1) Gia cuong vung dat ma mdy dao sé& di qua, dé giam thiéu dat bi xdo tron
hoac dich chuyen khi mdy dao qua vung gan do.

(2) Truc tiép gia cuong dia chét xung quanh két cau xdy dung c6 sin dé bao
vé&, phong chong két cau bi lan.

(3) Xay dung cac két cdu ngan chan nhu vach chén ngan c4ch gitra duong
ham va cdc két cau xdy dung c6 sin, dé phong chdng di doi cta 16p dat khi
duong ham dugc dio qua viing phu can.

3) Tuyén chon phuong phap bao vé

Khi tuyen chon phuong phap bao vé thi can diéu tra k§ mirc d6 trong yéu
ctia két ciu, diéu kién dia chat xung quanh v.v..

C6 nhiéu phuong phdp gia cudng dia chat, tleu biéu nhu: bom héa chit
(chemical injection), phun va tron (vita xi mang) vao 16p dit duoc gia cudng
voi ap lyc cao. Ngoai ra con c6 nhimng phuong phép khac nhu tao nhing
hang cot thing dung, hodc nhiing hang cot bang kim loai, hodc vich ngin
lién tuc trong long dat.
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Hinh-8 Khéi niém vé cdc phuong phdp gia cuong dia chat

Tai liéu tham khao
1) Takeshi Itou: Manga de manabu senmondobu: tonneru (Learn the civil engineering by
catoon; tunnel); 1997.

II. PHAN TONG QUAT

Pao ham theo phuong phap SHIELD 12 phuong phép dao va xay dung ham
trong long dat tir cing dén mém. Pay 12 mot loai mady dao bang kim loai,
dugc dy bang nhiing c4i kich dé vira dao dat trudc mit vira tién 1én phia
truéce. Phia sau mdy dao c6 hé thong lap rép cdc tim v ham (vach ham).



