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Research and application of closure joint measurement and
control technology by jacking segmental method

WANG Dian-wen', XU Liang">"
(1. No.2 Engineering Co., Ltd. of CCCC First Harbor Engineering Co., Ltd., Qingdao, Shandong 266071, China; 2. Tianjin Key
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Abstract: The closure joint of Dalian Bay immersed tunnel adopts the jacking segmental method. There is no condition for
installing measurement towers in the jacking segment, and the entire process is underwater construction. Traditional positioning
equipment is difficult to use, which poses new technical challenges for underwater positioning by jacking the closure joint.
Therefore, a underwater positioning system for the closure joint, which is composed of a combination of a wire displacement
meter and a camera displacement meters, and a magnetic displacement sensor, is studied to achieve the high —precision
positioning throughout the entire process of the closure joint jacking construction.
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Fig. 1 Schematic diagram of wire displacement meter

structure
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Fig.2 Physical image of camera displacement meter
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Fig.3 Schematic diagram of magnetic displacement

sensor structure
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Fig. 4 Overall layout and data flow diagram of

measurement and control system

E18 B2 R BRI SR &AL i Ik
B AL L 3 AR AL P ik, 2R Kb PSS
FEEHR S Tl L R f i S R B N AT
AL

T 5N 8 A 8 500 D) e A8 PN L i
TTEARAE FEIF W o A2 T B i S Ao
TR N G R AR A NI R, R T
T B Tt T
1.2 A&eniz 2% R

RYE N 3 ERARGETTBEA SMES
HAE18 W AXI B X R, JFMRYE E18 SEFr{
BT B S B A e B TR . AR
FHAR bR A 0, RV o 3 25 DA R A 7 4
bR R SE R, SCI0K TTHE Y BO X AL bR
R (0p-UV )40 2 it T A FR R (0-XY ) -5 [A] 2
PRER TR E ST X, AR 24 3k T

BT 4 R DU A g S AR S Rl 22 . R T
2 AR ZR X R THE TS BEOE RS R AR ANIET 5 i

v(Y)
E18
Ks K, Ks K
[] ry [ ry
° [ o [
o o o o
® [ ° °
[ ] e [} 'Y
o o o o
1 | i
Tl e ¢ GG
O
A Wik |0, v
B B3
T. qc,z Cy C; [Ty
K| r@ ¥y abida b
. .
K, K,

(a) THUHERT B REHT

Yy
1
E18

[ ——]

(b) TR BefiAg )R
Bs5 T#HPREMLIIRSETLRRENXRTEE

Fig. 5 Schematic diagram of relative relation between

jacking segment relative coordinate system and

construction coordinate system
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Table 1 Mileage deviation values of three groups of

equipment during the whole pushing process
m

R RIS | PR | BRI | BBt
0.1 0.998 3 1.038 2 0.100 2
0.3 0.299 1 0.394 3 0.302 0
0.5 0.498 7 0.508 6 0.500 1
0.7 0.701 8 0.695 5 0.698 5
0.9 0.901 4 0.893 3 0.898 3
1.1 1.098 1 1.107 7 1.100 9
13 1.298 4 1.302 2 1.301 7
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Table2 Axis deviation values of three groups of

equipment during the whole pushing process
m

R T | Bt et RO
0.1 -0.028 1 -0.024 5 -0.027 5 -0.029 4
0.3 -0.051 3 -0.052 5 -0.049 7 -0.052 2
0.5 0.023 4 0.026 7 0.021 9 0.024 7
0.7 0.006 1 0.013 6 0.005 1 0.002 3
0.9 -0.016 2 -0.014 3 -0.016 9 -0.015 8
1.1 0.023 7 0.026 5 0.022 7 0.025 4
1.3 0.011 3 0.015 4 0.010 9 0.012 2
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Table 3 Deviation values of final attitude and penetration

measurement for three groups of equipment

positioning
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