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1. Yéu cau do chinh xac cua vi tri dwong ham
* cac yéu cau phu thudc vao:
= Kiéu dao ham
- Pao ham bang may
- Khoan va n6 min...

» K¢ hoac dua duong ham vao stir dung cua nha
van hanh
- Ham duong bo

- Ham duong sat

- Ham duong sat cao toc...
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1. VIDU 1: PAO HAM BANG MAY

=Yéu cay cao vé tinh chinh xac:

- Xac dinh trwdc vi tri diém dau
cong trinh xay dwng cho may dao hoat =
dong e

- Li nhé cho vij tri may dao ham
s& céng ron thém céng viéc va chi phi
&N |

- Yéu cau do6 chinh xac 10mm cho'®
méi km dwdng ham ngang

Seal against groundwater at Elbe Tunnel, Hamburg

—
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1. Vi du 2: Him dwong sit cao toc

=  Yeéu cau do chinh x4c cao:
. Tau chay véi téc do rat cdo nén

doi hoi duong sat phai co6 do
chinh xac cao

= L3inho cia vi tri duong ham,
ban kinh khuic cua hoac... s€ anh
hudéng dén toc do bi gidi han

= yéu cau do chinh xac lién két
10cm moi vi tri duone ham

Under construction: high speed railway tunnel
Alptransit Gotthard Base Tunnel (Switzeland)

In oper
Eurotunnel France — Great Britain
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2. GIAI PHAP DAP UNG YEU CAU TREN

2.1. hé thong din huéng

ELS target

tunnelling

prism machine

laser station

Nhung:

bat ky hé thong dan hudng nio ciing
can toa do trong ham va thong tin co
ban cua ham phai c6 do chinh xac

“ Inclinometer

[nelimometer

Source: VMT GmbH tunnel
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2. GIAI PHAP DAP UNG YEU CAU TREN

2.2. hé thong khdo sdt duwong ham

v6i hé thong lwdi khong ché GPS trén mat dit va luwéi da gidc trong dwong him
Surface network,

absolute coordinates Surface network,
from GPS MW absolute coordinates
from GPS
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Surface network,
absolute coordinates
from GPS
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Cac van dé vé khuc xa

Tinh hinh thuwc té ciia dwong ham:
Nhiét do o0 moi lop cua dwong ham, moi truc cua dwong ham khac nhau

Theoretical Position
Influence of Refraction

Start Shaft
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Sw anh hwéng cia 16i doi tim

L3i doi tAm ban dau rat nho sé tro nén 16n dan theo huéng phat trién duong ham

Do dai Ldi sai sb doi tam Ldi sai s6 doi tAm
Theoretical Position duong Imm, canh khong 1.5mm, canh
Influence of Plumbing Error ham (m) ché dai 10 m khong che dai 8m
300 4.2cm 8.0cm

N 1,000 14.1cm 26.5cm

\

N\

N

N\

N 10,000 141.4 cm 265.2 cm

Start Shaft Target Building
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2. GIAI PHAP DAP UNG YEU CAU

2.3. kiém soat hwdéng duwong ham bfmg cac phép do may kinh vy con quay

Mot may kinh vy con quay la:
- 14 mot may khao sat xac dinh chinh xac cuwc bac

- Puoc lap trén gia ba chan
- Puge két ndi vai 01 may toan dac dién tir
- Mot dong co dién trén dinh quay nhanh

- Dugc gan ké nhu mot con lac ¢6 tryc quay xac dinh cuc bac dia ly

-:!v iy Ll b 9 9 9 A X \ 9 & A
dudi syu anh huong cua lyc hap dan va lyc quay cua trai dat

»leads tunnel into right direction with high precision
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may kinh v§ con quay mdi nhat c6 do chinh xac cao nhén trén thé gidi
m - Thong s6 ki thuit:
- B chinh xac: 1mgon ( 3)] = 1.5 cm/km
- Tho1t gian do: 10phtt

- Trong lugng: 11.5kg

- Po doac hoan toan tu dong
- Kiéu do dugc dinh hudng san
- Ty dong kiém soat quay

- May toan dac TC1201, hodc twong duong -
- Doi1 tam quang hoc

- Xac diéu khién thong minh

GYRG G T3800 Tt i ane At AosPAc T e
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3. GYROMAT trong thuc hanh: vi du 1 — duong ham Westerschelde

- Pudng ham 6ng kép ¢ Ha Lan
- Chiéu dai 6,6km, dbc 4% T A

- Pau khoan may TBM da duogc xac dinh .
vi tri chinh x4ac hon 20cm e ' i ==
- Khiic xa ngang 12 mot van dé 1on véi
bat ky cong viéc khao sat ndo
- Su khach biét 16n vé nhiét do gitta céo 16p
High temperature differences generated by
aggregates generating for freezing the envi- = -
ronment to build the cross passages
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Target construction before lowering in position
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3. GYROMAT trong thuc hanh: vi du 1 — duong hAm Westerschelde

Nhirng dich vu:
= Kiém soat do luong cac di€ém do dac
¢ khu vuc xay dung

- GYROMAT da tham ra qua
trinh x4y dung mot s6 duong
ham v&i d6 chinh xé4c cao

- Nhung do dac nay cho két qua
ctia nha thau xay dung thuc hién
dao dén dich phia bén kia cua
duong ham Westerschelde véi
do chinh xac 10 cm

Dich dén ctia may doa hom TBM
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3. GYROMAT trong thuc hanh: vi du 2 — du:ong ham West Side CSO

YWest Side C50 Projects

=Dy an Sewer duong ham cta thanh phd
thudc Portland (Oregon/USA) xay dung
bang may dao ham TBM
- Chiéu dai 3.5 miles khong nghiéng hoic
cua
- Nhung sau khi dao dugc chi 500m thi cé
su khac nhau gitta hai do1 do dac
- M6t béi tric dia nha thau
- Mot boi trac dia khach hang

- Su khac biét gitra hai bén 16n hon 25 cm
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3.. GYROMAT trong thyc hanh: vi du 2 — dwong ham West Side CSO

= Van dé:

Tunnelling Him bat dau dugc dao
tir ga xe goong cua mé ham 10 voi
do sau 50 m va duong kinh 18m

- Canh khéng ché cho khéo sat c¢6 chiéu
dai 11m

- Sai s6 doi diém chi 2mm gay ra 15i 16n
nhu bén ( xem hinh bén canh)

- Feared result without measure-
ments: breakthrough disaster

- Po dac:
- Dan hudng chinh xac cho dao ham
chi can 2 Gyromat
- Két qua dat dugc: Hoan thanh dao
xuyén thang ham véi do chinh xac
val mm

Ellipsermabkstab: — = 20 [mm]

Shaft situation and error ellipses
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Guidance System

4. Két luan

=  Modi du an dao ham s€ phai dau tu vai tricu USD
- Cong vi€c trac dia cho dao ham co6 thé cho nén rat
kho khan

27 Tunnel survey System

- - Chi v6i mot 16i nhé ¢6 the anh hudng 16n dén su = A - o
hoan thanh, thanh cong vé mat k¥ thuat va tai chinh ' ! '
xau du an lam ham .

J4 r 7 ~ A A uee . II Gps

- 3 budc dap (pg nhing y€u cau e & oo e i

» He¢ thong dan hudng AR

= Hg¢ thong khao sat duong ham hiéu qua
- Hé théng ludi GPS trén mat dat
- Ludi dudng truyén trong ham 10

= Po dac bang kinh v§ con quay véi GYROMAT 3000
-1DAn hudng cho bat ky loai hAm nao
- bat hudng chinh xac
- V61 d6 chinh xac cao
- Chi phi thap
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