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Pipe roof-freezing method of Gongbei Tunnel

WANG Qi-tong
(Guangdong Nanyue Transportation Investment and Construction Co., Ltd. Guangzhou 510623, China)

Abstract: Gongbei Tunnel is the key controlling part of Hong Kong-Zhuhai- Macau Bridge (HZMB) project and it is
the first double-deck underground excavation tunnel in the highway industry. A combined retainning structure with
advance support by pipe-roofing curtain and horizontal freezing water-stop curtain was adopted for tunnel construction.
The advance support system was formed by 255 m super-long curved pipe jacking curtain. The soil between the
pipeswas frozen by horizontal freezing method so as to form adense water-stop curtain. Afterwards, large cross-section
underground excavation was carried out under this super-strong water-tightness retaining structure.This paper
introduces the construction methods and key technology of long-distance horizontal controlled freezing of Gongbei
Tunnel of HZMB.
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Figure 1 Plane map of underground excavation section at Gongbei tunnel port
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Figure 2 Design scheme of pipe curtain
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Figure 3 Cross section layout of freezing pipeline
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Figure 4 Drawing of longitudinal layout of freezing

pipeline
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Figure 5 Frozen cross section design drawings

3 ERFGEARERAME

BREUR A E NS TRt %R
AR R T B, 7 SR E
RTINS L7 I R

19



20 o2k

#H 2019 %

WHFC . I HER A I R BRI AR 7T, i
—BIGTE ARG RCR, W LT R R SR

AT e R 4 R B BRI T 2Rt LR
DU 7 THI P i L

CORET I A R 5 LAORAIE R 7K 1)
AR, IS R R BN R R R 7
IR E5 T3

(2) HJEIHZ ), —&H W TRIEh BRI
S SR e 1 R B 7 S ) 4 445 P 7K g
Vak

(B FETTZ T S ITHZ Ja VR L MERE ) e 1
O, B FUE T Rt T AT RE I A URAK L Rl
UBLR P X Tt de i 2% i 4 s

(4) BT LARR IR L AR RO FBUfR K .
PUEHIE, HFHEMRSEL Bk LR E
% KRR ENE. R EEE.
3.1 ERARERFEARFTR

(1) HEHK

ERIRGNE RO T RYPP A E A, I HUE
THE R MRS, WA RERAE R B RS
L BRI SEERAT T REM . it
UEREROR, SRRRESHEH 7%, ATUE A FH L
LS (658 ML HE (058) it
17 7T I EAL A RS (B 6). iS50 3 AR
4577 FAGR S HIIHEMA TR, I8 2
ZRRAR, PR T RS T E,

=l

E 6 ERtEEmmER
Figure 6 Pipe curtain cross section layout
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Figure 7 Layout of freezing pipe in test tube curtain
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Table 1 Various freezing modes in freezing test
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Figure 8 Diagram of section layout of measuring points
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Figure 12 Monitoring of Surface Settlement in Underground Excavation Section of Gongbei Tunnel Port
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