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Research on Crossing Scheme of Cross-gate Waterway for the

Macao Third Power Transmission Channel
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Abstract ; [ Introduction | This paper discusses the crossing scheme of cross-gate waterway. Due to the restriction of site and backfill-
ing stone on the side of Hengqin, the only way to cross the Crossgate waterway is towing pipe. [ Method ] In this paper, the key con-
trol indicators such as pullback force and radial stability of pipe were fully compared and the finite element method was used to check
the radial stability of pipe. [ Result]The results show that MPP pipe is recommended to meet the safety requirements and facilitate
construction. [ Conclusion] We demonstrate the feasibility of the calculation method, and this work provides some guidance for the
practical application.
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Fig. 1 Planimetric map of cross-gate waterway
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Tab. 1 Depth data of crossing region
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FEFEIEAR R —21.5 m
BEELMIAE R TR RN —11.45 m
W) TR TR R R -
11.26 m
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Tab. 2 Physical and mechanics parameters of crossing region

WE RRESE/ ORI/ NEEE REOIN AR
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2 FHEMXBEEGISER

FR AR R 0] B 1 A8 18 20 B T RE B R FLAR )
(CECS 382—2014) " | (il 1648 108 2l T R isd
HHEY (GB 50423—2013) PS5 AR B AR ML . 58
TR Y DGR R i b oy [l ) AN AR T e M o
2.1 [EHES ( RELHT)

MR K 28 1a] Bl 1548 18 28 0 T AR R AR )
(CECS 382—2014)%55.2.5 %%, BRI

T, MRS KT TH R 2 4%, B
GRZREON 2, MRS A ZIR —E
2.2 ZFHREH(AER)
2.2.1  PERR mARE

P H AT RS AR E MR TR AR WA . AR
Pt K22 ) 5 75 7 1 28 B TR B MLAR ) (CECS
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(CECS 382—2014 ) J (i % 45 186 2 i TR
FLIE) (GB 50423—2013 ) $413 A7 X BB 942 0] B2
SEPTEL IR A . AT, BRI 4 FiOA
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Tab. 3 Physical and mechanics parameters of MPP

ShE RERECFRMEEL MY AR THE EMET

D,/ t/ WE/ It 4/ D/ PBRE  FRE
mm mm MPa vy mm mm 04/ MPa g/ MPa
355 30 900 0.45 295 325 25 22.5

MR 3 T AT AR AR A A FR BT hr 1
m X (D? —dz) X O
it 4 x1 000
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Tab. 4 Calculating parameters of cement grout

1 X E VRIKTT HiHE bt AEs
Cot Eyey/ NI Pg/ N Py/ S P/
J¥ H/m
(kN + m) (kN + m) (kN + m) (kN + m)
28.5 12 1.19 0.31 0.88
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Fig. 2 Simplified schematic diagram of typical drilling track
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Tab. 5 Calculating parameters of pull strength
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®6 BLRENMTEER

Tab. 6 Calculating results of pull strength kN
TA TB TC TD
71.57 120. 25 126. 90 123. 26
3.2.3 iHEL5®

R, BRGCRRIE N Py = 689. 16
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Tab. 7 Calculating parameters of water supply and drainage

(3)

pipeline
(=20 BEEL  BAMERE ERNA ks % i
wDy/ ot/ WE/ WL W4 d HED/
mm mm MPa vy L mm mm
355 30 900 0. 45 2 295 325
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Tab. 8 The actual stress of tube

F

cr,k

‘ WREE W SR
1 IR ‘ TR R
BRI e/ EIPMY REH @fé
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28.5 12 342 513 2

B TR, RS T .
F,, =533 MPa > K, xP, =2 x0.513
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Tab. 9 Calculating parameters of steel tube and plastic tube

- A Mt EME A RS

= it Eg/ MPa u B f,/% B o/ MPa

A 206 x10° 0.3 3 215
kA 900 0.45 5 22.5
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Tab. 10 Calculating parameters of plastic tube

EG GBI
B £,/ % " GLEJ) P/ MPa i o/ MPa
0.05 5.92 0.03 1.78 22.50
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Tab. 11 Calculating condition and loading of tubes
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Fig. 3 Schematic diagram of 3D model and load
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Fig. 4 Deformation calculation result of the tube
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Tab. 13 Deformation and stress result of the tube
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Tab. 14 Calculation result of deformation and stress of the tube

HHZH8 AHEK EHE b S TIE )
B 125/ kPa 342 57
R 1/ kKN 126. 90 63. 47
EM HARAEIEER % 0.16 0.07
EH LR AVFINE/ MPa 0.98 1.00
T RS AE 4 R AL 2.87 17.50
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Fig. 5 Link between stainless steel tube and copper brazing
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Tab. 15 Calculating parameters of stainless steel tube

T

e e AR OB T B Hud

JERE B YA e DLBL e e e

D/ t/ ) d/ HREE Ty, UREE TRIE

t.ﬁ/ Ep/ It v, o i

mm mm mm o/ (KN - Py/ Pp/
mm MPa /MPa ",

MPa m™>) kN kN

S

Shie me FREE SR

312 6 4 194 0200.3 300 145 145 78 836.35561.21
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Tab. 16 Calculating parameters of stainless steel tube

ZHk s WRKE O REE W WEE 4Rh
MK b Eye/ WERH P/ N Pg/ Pay/

BEL/ HEZE (KN- K/(KN- (KN- (KN- (kN -

m f m,3) m—z) m—l) mﬂ) mﬂ)
410 0.3 12 0.35 0.92 0.45 0.47
THEAXT
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FiLef=|T Py, —m8:D y =W,
+K-w-D-L (11)
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Tab. 17 Calculating parameters of plastic tube

EHHHIR BB SRR
JE £,/ % " " RIES P,/ MPa BHEf o/ MPa
0.03 26. 00 0.02 3.03 145

P2 R o M B BT RE AR SZ B PR AN R T
P,=1.16 MPa, 1.5 f5Jek &t Jj: P, =1.5 x
28.5 X12 =513 kPa <0.6 xP, =0.70 MPa, &%
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Tab. 18 Cost analysis

D355 x30 MPP 4% D312 x6
Xt S - - e
Ak "k AFHWE
i KL S1/kN 126. 90 63. 47 198. 16
PN EERE 5.59 10. 86 2.83
e R 7R 282 4 R AL 5.19 — —
SHWE IS i 2 HLE
PR EBREMEITTE o e — T
e T R R
MM 2%y A
" ﬁiji,ﬁ%ﬁ,m 2.87 17.50 —
R tER 2R 5
A AR
nsyswjr%{ [ s 517 - -
I/ mm
I vk .
mi?f X iiva 600 00 304: 2 600
(JG + m) 316: 3 000
B RS/ 304: 1280
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Vil 316: 1476
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