a4k HaW ME;

2024 4 4 H

L] 1
i e 1 Vol 44 Nod
China Harbour Engineering

Apr. 2024

AT P OO0 2 ACH I R T 1Y 55 Wi

)rlt\»l/ﬁcv 1,2 g{f“‘im 1,2
(1. EPscéﬁm%'*”*I&ﬁﬁE/\j AR HE 2660715
2. KEETI/K FREER I Sa g AR B A=, KE 300461 )

W OE: AEREEGIRREE AR T, ARSI E EEAN A0, AR ER G 2R R, H
I G B B 2 M BE ) B2, SRS K H A TR B X 7 ok ) S e R, 8 R R 5 A A 1 7 S B 5
FI BT A da U A BRSO =X, T8 3 SO K rf 7 gy 0 8 2 8 R 43 T 3 ST s MO AN T30 B8 e JUAS 2 19 5 1
FREE, DAIAS L SSUK iR mi iy e AR BB T, Oy g 451 IR A B R Pl T B e A ZE B0 AR AR 37

AR ROV  DUEE ARSI
FESHEE . U617; U674.3; U455.46 XEktRERD: A
doi: 10.7640/zggwjs202404005

XEHS: 2095-7874(2024 )04-0020-04

Influence of sonar ranging on detection accuracy of leveling ship
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Abstract: In the leveling construction of gravel bed of Dalian Bay subsea tunnel, sonar system plays an important role, which
can accurately detect the laying quality of gravel bed, but the measurement accuracy of sonar is easily affected by ranging. In
order to study the influence degree of different ranging on sonar in water and determine the sonar ranging range that is most
suitable for the acceptance of the leveling ship, this paper uses the acceptance method of fully lifted gravel bed of the leveling
ship to analyze the influence degree of different ranging degrees of sonar in the leveling ship on the acceptance accuracy by
changing the height of sonar ranging in water, so as to obtain the optimal ranging range of sonar in water during the acceptance.
The conclusions obtained are used to provide a basis for subsequent gravel bed leveling construction and gravel ridge
acceptance of pipe sections.
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Table 1 Statistical table of E10 pipe section slope control
error

T | R /m | B RS E/m | RS R /m | 2 m | B %

E10 180 -20.098 -20.088 -0.01 | 0.005
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Fig.1 Schematic diagram of sonar acceptance of leveling
ship
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Fig.2 Vertical and horizontal profile of E10 pipe section
gravel ridge layout(mm )
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Table 2 Statistical table of working conditions on the day

of sonar acceptance

K| Kumi/() | S/ (mes™) | M) | AR /m | RIS
24| 230 0.2 15 0.2 2
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Table 3 Statistical table of the influence of different
ranging heights on the acceptance accuracy of
gravel ridge

m
g3
2
g 1 2 3 4 5 6 7
WA EIEZETEE 03 | 1.0 | 1.2 | 1.5 | 2.0 | 3.0 | 4.0
AP B 2B THUAY 5 B | 1.805 | 2.505 |2.705 | 3.005 | 3.505 |4.505 |5.505
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Table 4 Statistical table of acceptance results of different ranging heights

o) WAERETR | AR 2R T GHEFI% P fH/m CEFHE - TTE )/em

=48 /m f#4)%/m 7Y 1 7 2 FEI 1 FI 2 FEIY 1 FI 2
1 0.3 1.805 99.8 99.8 -22.499 -22.503 0.1 -0.3
2 1.0 2.505 98.4 99.2 -22.475 -22.482 2.5 1.8
3 1.2 2.705 61.0 84.3 -22.463 -22.471 3.7 2.9
4 1.5 3.005 7.1 33.5 -22.444 -22.456 5.6 4.4
5 2.0 3.505 0.8 4.8 -22.426 -22.441 74 5.9
6 3.0 4.505 0.4 0.3 -22.378 -22.403 12.2 9.7
7 4.0 5.505 0.0 0.1 -22.327 -22.362 17.3 13.8
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Fig.3 Acceptance diagram of riprap pipe at different heights from the ridge top
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Fig. 4 Difference between sonar 1 and sonar 2 at different
heights from the ridge top
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Table 5 Construction data statistics of each pipe section
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E1 [ 72139 | 69649 | 96.5| 2 -38 |-4.000|-4.030|-0.030
E2 [125773|121774| 96.8 | -34 | -28 |-3.941|-3.938|-0.007
E3 [125178|123569|98.7 | -12 | -5 |-1.027|-1.024| 0.003
E4 123518121 563|984 | 19 14 |-1.072|-1.075|-0.003
ES [122991/120473|98.0 | 29 36 [-0.046|-0.042| 0.004
E6 [122453|119158|973| -7 | -31 | 1.121 | 1.106 |-0.015
E7 123 127|120 131|976 | 9 36 | 2.241 | 2.263 | 0.022
E8 |123 4181201101973 | 3 -3 | 1.829 | 1.826 |-0.003
E9 [119954|116565|97.2| -4 10 | 0.510 | 0.518 | 0.008
E10|113453|111283|98.1 | 30 37 1 0.005 | 0.015 | 0.010
E11|124 2641223541985 | 9 33 |-1.362|-1.348| 0.014
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E18|108 974|106 658|979 | -5 19 | 0.485 | 0.490 | 0.005
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