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Discussion on calculating the channel depth of overseas dredging projects based

on European, American and Chinese codes
LYU Wei, LYU Shi-chang, YANG Hai
( China Harbour Engineering Co., Ltd., Beijing 100027, China)

Abstract: In recent years, the number of overseas channel dredging projects has increased. Different
calculation standards of the design of the channel bottom elevation brought different bidding costs or implementation
costs in EPC projects due to different water depths in channel design. This article describes in detail the influence
factors on the design of the channel bottom elevation in overseas channel projects, and makes a comparative analysis
of the current European, American mainstream codes and Chinese codes in terms of consideration aspects, value-
talking method and the advantages and disadvantages so as to summarize the relative merits and applicability of each
code, and also propound advice and direction for Chinese code to “go globally”. According to the demonstrations of
the two projects, it is recommended to conduct a comparative analysis through calculations under different codes in
designing the channel bottom elevation. After the applicable mainstream code is selected with the design based on
port information and conditions, the optimal demonstration should be conducted through the simulation test of ship
manipulation.
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JAH SR, AR5 384 1 Bk 25 e R R Ry
BHEA
1.1.1 PIANC

IR 2 R AT R A AR 4R (tidal ) . A FIR
L E A% (weather) o A R 28 4 AR DM ZE
(396 2% WZ 7K ( draught plus trim) | ¥ 2% 02 7K & 4%
(uncertainties) | ME7K % B A5 4 (density ) . AR O
T FUUE (squat) . K% 525 5% 0 & 4% ( dynamic
heel) . %R & 4 (wave) . Jo B & & K (net
UKC) . SR I 525 | A IR TR B Rs 12 i
. WE1,
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1.1.2  J&hp

B2 BR K R IR 28 S B i R i Rl Az K
(draught) , B0 AEM(tidal) | IR 51 AR IZ B0
(wave) . FRAREENS R B (im) | AEAAATAT T
Dl(squat) . RS 5 EBIHTAN T DT (atmospheric
pressure) . Jo B B ARV (net UKC) | M KB 12
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1.1.3 &g RARiE

BT 52 B 7K IR B3Ry B3 i AL i 2R 0z oK
(draught) . fEAAAE (drim = ) . FEAAMLAT T U0
(squat) . #EH" 551F 5 A& (exposure) | 1 /K % &
(fresh) . Jo 1 & 4% (net UKC) ., #IHEE 4 (over
depth) . 7K & 2% 1k ( depth transition ) . ¥ 17 &
(tidal) , LI 3,

AR Z
Z ]
Z Y
N——— e | | st
Z 2
7 Z
Z A stk
C
Zl % ST UL, ML Heb
ol I SRR AR
®| o«
ARG I G K B P4
TR
IR
BRTARIE
R R Wk
A~ o~ o NEVANEVAN N~ ~ 1\
7 P A O A A N A ~ — —L <
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(wave) . MEAAMLAT T VT (squat) . JEB & 4% (net 1.1.5 HE#E

UKC) . #BIRE 4% (advance maintenance) . B iR FTE E UK IR S B KRR, T A
R (dredging tolerance) , VLIl 4, HITE
IR D,=T+Z,+Z,+Z,+Z, (1)
E e | mostens D=D,+Z, (2)
SRR . s v e L NI s
TR K DA ATE B AUKIR (m) 5 T H B
i B AR K YR . . NP e
i PTIARRR AR IZK (m) 5 Zy AFEAATAT A R U0 (m)
TIKIR
L Z AT I B F BN ARVREE (m) 2, 1R
R e RSN EARTE (m) 5 Z MR A R (m) ;
. e A il D ARUEBL KR (m) 5 Z, &R (m) .
LA
| s 1.2 BRIEFLTEATIE KA BB bR vE
P — PR N e . .
A ~— FEF FIRATE K E A E R, X E BT R e
B4 EERAXEFREKRTERTR TR TFAE AR A, W1,
F1 RETHRIEMHMEKTEIERITE A EXT
bSREN WAk W E AT TRz K WERIREER K
PIANC #{35 A R E MR YR 250 BUE FR YR 250 BUE (2%~3%)T
L E LTS X X T X x
& 5 AN 1 BT o ~3%
TN RHF A7 R L x — X (2%~3%)T
2 E R X X x 0.15~0.3 m B (1.3%~2.6%)T
o [ B X X X M RINARA
W WA H WEAT D PR HHT - -3/ R
! YAt A R PALTP A WA WE OWE WK
A e _ £ . AN 1.2 (H.“m )p ~2H, =0.5 m,
PIANC ¥ @Htﬂ; " x Ty D=l sindu) Zyo, =0.0MB+0.008 7L,, EIEAR 0.1 m 201;;“ 0.2-0.5m
s A by =y (R +d, (FET) S piPr o 4iis ROM & 1.0m =
W OE . 0.37: Tl G, 0.25T: A LG, o HH Net UKC 5 ¢ 1 5
L ﬁfﬁfﬁﬂnj. 0.37; IV WLiE. 0.257; Ay i, 0.157, H P Net UKC # &k + Bt AR
0.5m, A% 1.0m
0.25 m/ 0 m;0.15 m; 0.25 % +,
IERHIE (100m 0.3 m & x Cas THRIFANY 0emibt, 0.3 ity
W) e ey 0.9 m it
Ny 0.6 m #+
e % - ’ - -
EEIE x x x %% PIANC 05 m L X 0.6~0.9 0.3~0.9
Jutk Q)H: ot 'G
;Tﬁﬁ‘ﬁ ;ﬁ’iz& KU £ 7 2
g e e L HRIEA IR e £ M v R 2 A 22 T WA O,
TEPE K AT R x Lk x P—, SRR 02 ¢ 204
0. 15 m, 4EAR #LL e 08 ' -

SRS P

IE: xRARATHIERE, Z,,  HEREREE (), HABE (m), BAMIE(m), L, WIEARELERK (n), FOVIRRES F
B, BUEH 0.76~0.90, ¢ AHIBEMAEE, &, FREMEEAE, &, NS MMM, T ARITIEIZK(m),

XM RAE S, KB AE T, Jed JARALTE L E WTIE K R AE 6 kn fUEE LI R K
TER SRS R ZANBERT 1.0 m; HAUHE T L 3B K, T R IV R 1S A
IR, i K X f) K X AR R, 54T F AAAZ K o
TUARY K 15% ~20% XFEC AT, v R X A0 18 K R U L 22
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bR 3, RIVBAFEA A, ARGV, R
AR SAT T UUE AR 5 S8R T i A B R 45
FELE A TR N FH B 7 45 & A R 58 B - A3 Y
BIE,
1.3 AT TR TR A (squat)
S B R E S8 E T, At
TUTER RS, R, wAREATE I X
FHARFR M 2 A X5, Hd i g R 86 5
Weih A0 70 3 P2 RS, 323 7Y (canal ) | 3R
#4 ( trench ) FI5E MUEL ( fairway) , WLE 5,

T

91.4 m(300 ft)

a) izl

1.3.1 SEEBVEHMTT FUUE squat F)IHE
W ERATIE , AT T OUEN .
B T
Z=0.018 88C, -+’ (3)
L h

A Z TR KR FUUE(m) 3 B AMTE(m); T
FARRZAK (m) 5 L S (m) 5 7 BUEZKIR (m)
Cy AR ITIE 2580 v AT 8% (km/h).

B BIAE , BT R UUE N
Fj
ZLzh[z(Ff—l)} (4)
/\EP
vL
F, = (5)
Vv gh

A, FoONIRSTIR RS ¢ MESINHE 9.8 m/s*;
h AR KEE (m) 5 v A TEE (km/h) |

IRATIE, AT T DUE 2 T3 WO A E S
J A O 5
i - 2%:(hfwb}z+(1—hruh)ZL (6)
f”m 2h 2h
FTFET — Kb hy o PR (m) 5 b R R IE
b) S K (m) 5 Z R EAERT FOUE(m) 5 Z, N
BT E AT T UUE (m) .
l —= | 1.3.2 PIANC #5417 FUUHE squat B35
{ } AR AT FUUE R S, (m), i Barrass.,
- Yoshimura , Icorels 4% 9 N2 ITEMHE, KW
T O A AT I UL R, A A SR
M3 R S, L 2.
F2 PIANC X FAHRITTREMNTELAXRERSEH
AR T A 2R I FH B 41
A RAD A F, C, BIT /T hylh L/B L/T
Tuck (1966) F,2
Fuuska/Guliev <0.7 0.6~0.8 2.19~3.5 1.1~2.0  0.22~0.81 5.5~8.5 16.1~20.2
lcorels (x)  x <07 0.6~0.8 2.19~3.5 1.1~2.0  0.22~0.81 5.5~8.5 16.1~20.2
Barrass3 y? 0.5~0.85 0.1~0.25 1.1~1.4
Eryuzlu2 x F, =08 2.4~2.9 1.1-2.5 6.7~6.8
Romisch VL Ve 2.6 1.19~2.25 8.7 22.9
Yoshimura W 0.55~0.8 2.5~5.5 =1.2 3.7~6.0

E: F, NI REG F, AR T ISR A EIr; v, W

TR (m/s) 3 S IMSATRK RER, S=A/A,, AR ATiE b i

Bl(m®), ACAMAK FRRIE R (m?) 5 Ay R BRKIRRE (m)
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1.3.3 INERIIEHAT FUUE squat FUTHE
TR A AHERE N
Z(d/D*)=a(v/J/gd)"(D/d)‘F, (7)
Kb ZAMAT TOLE (m) 5 d IMAARZK (m)
D MR (m) 5 v I AEAAEE (m/s); ¢ N
JIINHE 9.8 m/s®s W HMIETEE (m); B A
Fi(m); RE a, b, c 5% A 0.298, 2.289,
-2.972; F RNNIETEREZE, W>9.61B I}, F, =1,
3.1

W<9.61BHf, F =——
/W/B

2 BIMREIRKSEITERERERE
2.1 BRSEMIEI A R ZR R E

XoF LA B A B AR 2 R R KR R ]
1, PIANC KIS F BRE F2 3 B rh 2 i 2 05k

A1, FLAS BRSO 0 R s 42 56 8 2
B, R AR R TR A R AR, L
%3, BEARBLEAE X R B R e, AR T
WS e e o S R L P U D e A A AR
Wz K R RBGHEAT I . 56 AR ol B &2 K 1
BT, AN S AR A i AT T 55 54T T
DUMHETY , PR 725 SR AR A5 i &2 R A v
W AL TR R A A AR M R 2R A A R A
GkAT T Ak, AR, T8 E AR TR Y
WS T PIANC 15, Xm By R AR T 5K,
PR 2 1R AT T 37 A XU i, 5 [ R
MRS R . e AR R SRS AR
(O 5 0 TR 25 B VA2 R T R A TR R ) 55 45 BN
PIu s T ARRY 2 2%, o 55 AR o I B
K .

* 3 PIANC #E2& T M B AniE 7k iR B BUE

HEEE B e
Hi3E R P 3 HMIE
<10 kn 1. 10T
WA T 3 10~15 kn 1.12T
>15 kn 1.15T
RN (H, <1 m) 1.15T~1.2T
PR HEZITR (1 m<H, <2 m) 1.2T~1.3T
W (H.>2m) 1.3T~1.4T
e 0 0
JE R 2 Wi+ 0.4m 0.5m
A 0.6 m 1.0m

T F AR D = iE

2.2 SRS
PIANC FEEH A8 B3 K R 430 ik & i it
B TP B, A 3 R A %
TEAR BT B Be e, T 7EME & it B B, PIANC
P TR A XAEE, BISY

H =F+S, (8)
b H OOHGEB KR F O AR 3 AE
JE(m), MRAEER 3 WE; SR TUURE .

B .
Sy =Fk(2SIH¢WR) (9)

3 (9) IGE H T A2 50 SR %E G An st 2% [& -
M, Hrd PRI e B 250, HUE 0.76 ~0.90,

TREE(m) , HOATHIREGE (m) , T IMHAZK (m) .

b MR EE, WUE 1°~2°,

B AMITE BLR TR H R4 3 BB, i
WAGG N MR &, AIAT MR 3T B i 4
Bt B B, 45 A b ik g R R Y 3 5 AR AR,
PIANC R 15 12 20 b H B 32 3t B3 2 T 1 1T
HAZBR T AT AR BORHRR 1 45, SE 5 M & Kw
WETCTLMERR TSR T N UCE S (ETRA T BL,
& PIANC PRAIBEHH IS . SERRFIIN & KR
W, LRSS T A XA TR M ATE IR Z
i PIANC K in KA, H W A0 B3R
IRIE, f e i A AN R PR30 A7 30 Uk A
k.
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3 IEXRA
3.1 R 1—HFRJE Wk T T h s

S0 1 EE AL TARMAR I R S EIE Y, KUR
ML, RIS, EER A E TR
W, IFRERN S, i hetss, B E

S E AR, AT 267 m | KR
253.7 m, ME9E37.4 m, HKIZK 13.5 m, Bt
AN 6.5 77 DWT ££2856 /M5, HIERECH 0.65, b
WUE AT A 9 kn, LAZIH BSMEATE N
BT RXS I, AT FUTESSR IR 4, 5,

F4 RO BTTRETEHE

LA AEH Wt KA Squat 154 (E /m
0.5<C,<0.9; 1.1<h/T<1.5
Barras 1(1979) 0.49
S=A/A,=0.14; v,=4.0
0.5<C,<0.9; 1.1<h/T<1.5
Barras 11(1981) 0. 44
F, ~0.35<0.7
PIANC HEAR
0.5<C,<0.85; 1.1<h/T<I1.4
Barras 111(2004) 0.49
0.1 <5< 0.25
F,=~0.35<0.7; 1. 1<h/T<2 Huuska(1976) 0.38
F,,=0.35<0.7; 1. 1<h/T<2 Huuska/Guliev( ICORELS 1980) 0.36
T h,+h, h,+h,
B EEpS R R =N hy, h,=8m; h=15.5 Zp=(—, ) 2+ (1= )7, 0. 50
TR W<9.61B Z(d/D*)=a (V./Vgd)" (D/d)°F, 0.40
o E L S IR T A R A A9 90 ol £ A 2 56 ] 6.5 JIMigL, 9 kn fiik 0. 60
x5 EO ETKREIEX L m
i N WIS R WEERIR Ok MM WP T RUREEL MR BB e AR BB e
T BA MKk EES O HEE WM &M FU EWHES B4 B4 WX wWE o omx "
PIANC }L3t - 0.1 13.5 0.2 - - - 0.4 0.5 0.9 0.6 0.1 0.3 0.3 16.9
B [E R - - 13.5 - - - 2.8 - - - 0.5 - 0.3 0.3 17.4
Y5/ ¥ - - 13.5 - 0.3 0.7 03 0.4 - - 0.6 - 0.3 0.3 16. 4
2 FEHLE - - 13.5 - - - - 0.5 - 0.9 0.9 - 0.6 0.5 16.9
v [ B - - 13.5 - - - - 0.6 - 1.2 0.5 - 0.4 - 16.0

3.2 Ff 2—IHZJE W HE

) 2 Hs O TR AR Y, R
AR AERAE, MUEKERAR 3 m 2247, VAT
Ty, K L BAR R E Y, BB
P E Y s IR IRME, &t

WFFT, WA E N 3.5 71 DWT SE3E 405, A
K222 m, FELEKE 211 m, M9 32.2 m, #%
KIWZK 111 m, RN 0.61, FMITIEMATH
FEBEA 6 kn, DLHAMITE B K W5 R ]
XTI EMAT TR R IR 6, 7,

Fo6 EHI2MITTREXLITE

FIEA 2 J0 7 KA squat T EUE /m
0.5<C;<0.9; 1.1<h/IT<1.5
Barras 1(1979) 0.22
S=A/A,=0.12;
0.5<C;<0.9; 1.1sWT<1.5
Barras 11(1981) 0.21
F,=0.27<0.7
PIANC 1A
0.5<C,=<0.85; 1.1sh/T<l1.4
Barras I11(2004) 0.22
0.1<S(=0.2)=<0.25
F,=0.27<0.7; 1.1<SW/T<2 Huuska(1976) 0.16

F,~0.27<0.7; 1. 1<h/T<2

Huusa/Guliev( ICORELS 1980) 0. 14
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#ZR6

LA A AR squat T3 EL(E /m

s h,+h, h,+h,

LEMN L hy, hy=5m; h=13 Z,= ( o) 2 (1 > ) Z, 0.24

I 6E) W>9.61B Z(d/D*)=a (v.//gd)' (D/)°F, 0.17

o R S B ] 1 A AT AT B S A el e e 2 56 R 3.5 J7MigE, 6 kis(11. 11 km/h) fiif 0.30

R7T BB 2 KRERTEIFEE m
Wi WiIN Wi WEEk WREAR K A Y AT WS R RS T MR &R WmR e
T BRSO MK EBEAR OHE MR &M TU BWEA B BA B2 HE o EE 7

PIANC M7 - 0.1 11.1 - - - - 0.19 0.38 0.4 050 0.1 03 0.3 13.4
e [ L - - 11.1 - - - 1.70 - - - 0.50 - 0.2 0.2 13.7
&R HE - - 11.1 - 0.22 0.55 0.15 0.19 - - 0.25 - 0.3 0.3 13.1
2 EHLYE - - 11.1 - 0.15 - - 0.24 - 0.4 0.60 - 0.6 0.3 13.4
o E R - - 11.1 - - - - 0.30 - 0.4 0.30 - 0.4 - 12.5

P25 S X HE T WL, PTANC JSE o 52 i 7k
TRIG A R 225 B8 L 3 4 i FLAT BT AR  A 4l
MSEE ML LS % T PIANC i, HME%
SRR AT, P& R SS R B Am A sr; 95
AL ISy 3 KBRS R m ;&
FARE IR K 2R ARl i SR kA, 458
FIRBE RN P ERLE DL UE Y F, K
JESUE SRS S5, AT R DUBUE AL 5 TE AT
MR KA, A7 TR [F] B2 RO AR 9 RO AE AT
HSEIR, IRAE B SE A5, THEEE R/,
R ANTESE A AR rf g FH o RS A, 455 45 40
PSRTER T B0 N -3 119 ES =

RAORE, FEBEAN TREBEITIE, BT Y 2k e
K, AIESA A SO o B AR 4 T B Y BRI B
B B tE A T Wt A

1) 25 JE R KA Irk AR, Bk M
WA RATE K R B EOR AN, 3 S TR R A
A, DB A i o 0o B R RS R I, T AR AR %
MFEHEA TR R A E .

2) HAT T UUEXHTE K R, BRE 3
TMTEXHARAT T UUETH R Ik AR AU
Z, RS — IR AT

3) & XA R BB B, A5 R E A TR,
Hr PIANC BB AR B S e T3, A
Y, IR R S AT AR R A

4) PEHLE A S BUE o 3, Bish TAEHE
H TR TR I T 3 2 0 L B S AL D S AT HE 4 4%
PF o KBRS R T TP 5 DAY R UUETT

5)VRANBCTT Y B, R R A T BT
Ja, AR AT IR IE

SE A

[1] PIANC.Harbor approach channels-design guidelines,
report of working group 49[S] . Brussels: PIANC, 2014.

[2] BSI. Maritime works-part 1-1: General-code of practice for
planning and design for operations: BS 6349[S]. London:
BSI, 2013.

[3] Canadian Coast Guard, Fisheries and Oceans Canada.
Guidelines for the Safe design of commercial shipping
channels[S]. Vancouver: Canadian Coast Guard, Fisheries
and Oceans Canada, 2001.

[4] U.S.Amy Corps of Engineers. Coastal engineering manual[M].
Washington: U.S. Army Corpos of Engineers, 2002.

[5] whagoKkis MR T BE A PR &L s BRI T R
JTS 165—2013[S].db5t: A Raci Hi pst, 2013.

[6] ATHFRK KB TARRL 27 58 BT 94 Ufe o v v 3 A 7K
TR A AFIE: JTI/T 325—2006 [S].db5t: ARAZHE
Hi A, 2006

[7] &, R, 5300 HUEIK SRR BRI
THAR, 2019, 56(2) : 29-34.

[8] B VL. WLl R BE 1R T 0 1l PN A0 A o R 0 22 S 1k 4y
Hr[J] . He THA, 2018, 55(1) : 14-18

(ALHBH KELK)



