= Jm BRI & B s & EDKE) AR 2 WO

ARE S BINRRRAT R/ R E SS ME EER I
S

ek, MR, &1, @
(P E A RARLZERT S R0 KB 1R E AL, ¥, 214082, Email: long8616767@163.com)

WE: Ba, EEFEAR (M) FaHlEE - KT BREHE, EFaERmR/
RAEF R, FUOTEAERERIR T R AR/ EANBRE, ARAEBEZTERLYZ
BT AR ERUZ TR ERR/BEARERKEMAN B, ERAERERE L. B. D,
WRRK G GUURF N E [ AT 2 ARAESHK, FIA CAESES B2t AT A B A £ ik R 7
FAE;, KERERFHR/ RAEFEE AT &, HERAATER/ BT FEERT
B, T ENRESRE T AR/ AR BHENT LS, & IM0 S R TE
TR v B VR /A L 9 59 e O B ) R AR B A SR

KRR FoRTBEREME BR/EA; SRS BELR

a3

1 5

Hil, EbrfEHEAN AMO) IEAERE S —AOsBRtbft, OiESHaE. At
Wk AT S BN AN G R/ 5 AR R R S A R R U E Al 3
JERBIVEAG TR B, 0 5l N 58— E S th Al . 55 — R WSS MR A B AR R VR 4G, 3
EVHE R T IR UGB, YRR IR P AR R e,

PTiB SR, ol A M A E Bl TR BRI A sy AT I BRI SR AR AT LR
I HAEARE BRI T BORERHR, AT RRRE TR, 2B PINLR R AR E PR
AT R, SRR, B AR IO R R R T BN T DA BN AR O,
MRS O UAE, DA A N AR B AT A

AHTFLLL IMO 5 S i/ R g VE T e 7 i o 2, 2T B 0T R I SR/ L 58
PEATHERAZ AT PA S TR AR IR FRAS R SR B P A A 9 BIE T %, i BERS A e 2R
BEAT RHR /BRI g PEATHETH 5. BB T, T R A 2 2 MO0 A i e VR /88 FEL T 59 T AT A A

VREGIR Tl A SR B B AR AR AN E ([2017]614)

- 1128 -



= Jm BRI & B s & EDKE) AR 2 WO

A5
2 TFEITIL

2.1 FRR/VERESSHENE
WA R 25 O, WCAZRINGS L 28— BHEERAZ, A% KAERIR/ME; XF
TR AN, TETE B

L>200m B¢ Fr<03 Q)

A LMK Fr M0 K i 55 adeoxs B (1 ik 18 4
U SR AT ARER KR S5 AU BT AR C /N TARHE(E 0.005, WA D9 iz 2 28 —J=
HTHERA% , Ao AR . #HEE C IR AK:

C:ZZ[M(HS,TZ)XEV%C%] (2)
X W2(Hs, To) AR ACE R 7, AR AIHBIR G v v &N F 30 00 1) R AR
B, A P Hs M5 R M T, (R, X HRH ARV BOR G v R Wy
DRI A R I VAL E s €2y DI 8 Hh  75 R AE SRR I BRifE s V=80,
N,=100"1,
2.2 AT E

AR Holtrop EAGHE AR Y, AN

R=R.(1+k)+R,,, +R, + R, + R, + R, (3)

LA RNEBATT; Re NEEEERR T Rapp NIHAETEIT: Ry XGUERH T Rp IR Sl /K £
WEIEEBL ST Reg RETTRFAEREBL 15 Ry AMEAEIER 15 1+ky NRARRIITEAR
KF o Rp, Ripp, Ry, R, Ry, R4 FH ko BIVELH T A 2 LA K Holtrop V2% A AR5 TR /48 R 55 14
L PRI 2 0 237 43 ) 2 WL SC R[S TRN SCHR6] -
2.3 AR

PR BF B AR 7Y 25 B R NAPA BP0 BERU AR AT AR A, KA DL IGS S X
S\ CAESES 4, #RJ5FIH CAESES 1] Lackenby. Scale A Deltashift 772} £ fifh it
AT AR AR 43 B AR T J5 B YRR A R 2 . ZENR AR S, R AE S 50 IR B B 2R 1 ik
JURTTEAR, AR50 2R SO AL 32 ROBE ARG 1Y 22 200 0 S VR A AR R SR s sg i, BT DA
T FESEBR BT P B RE R UNMFIES L B (ELREK L. A% B. B D.
TIERE Cpn KEMAREL C, v FHOFEFAAIE Z,o WIS IXLRHESEL, BT AR ATHAT 3
AU, % L. By D HHE—FRESHN, HRFRESHERFAL; Hk

- 1129 -



= Jm BRI & B s & EDKE) AR 2 WO

Con Cun ZolH, 2 RBEBHURIFRA,

3 SEB I

AR T AR A AT A T S O 0 S R/ PR RS I S A A 2 o N A v A 11 32 B
SR 1 Fir.
=1 EBNTESY

FESH 1 2
i (LMK L/m 49.2 65.6
98 B/m 7.8 11.1
BIYR D/m 3.9 7.0
WzZ7K d/m 3.187 4.447
55 AL dO6T B F 0.40 0.56

B BE MM S H A R B = R I A R S B R R G O T 24, il L A2 fk
AE= R IR R A . O T BT S MR R AR 2 O I I SRR A PR R R R 52
Wi, AR e AR R (T e C AR T BRI T HE(E. C, AR ACIC=(C-C,)/ Coy NHIFE R
. WERAC/IC, KT 0, WIS T-BER A Ja R ) S v e PR ARV R A e g, B
S RASRBBING ;. WERAC/C, /T 0, ULBIAIRT T BER AR Y e M 2 (o R L A
RN, Ay A S IR BB S

AR AR 2 0.95-1.05, ARIGEFRIMHIMTAC L AR SS TR LT Fro o] 1, 9 6
AT 20 5 2R A3 A 2R 0 A 80 i TR TSN A B VR A LB — SR S R A, 7R B AT IR/ ER
JEE GG PEATHER A% o BETTARTE A AN SRR P 55 — 2 W e VA HETHER, oA B R ARRALE 2 okt
PR Ve i 2 47 A R R i R A PR ARG SR R S
3.1 MR BER/1E B M EER M 24T

B 1 AN 2 205 ol 1 R GUARE A 2 RYEAE Fn 2600 FRIR/BESE — 2
WG TEATHE C AR mEER

M T AR LA T 1 A8, 3O 2 1 R A ) e TR PR M SR R
FERTAASE 5 R AR S IRB AR R R HAE Fn U, KOG A AR SRR/ A R R SR O
SOMROR, BEAE Fn B3GR, MR A AR G 7R/ PR A SR S8 R P M T U o

M2 ETLLE W, 6T 2 R, 7E Fn AHAEUNI 0.30~0.39 a1 AR, AN
(AR A PR T SR O 3 B o M OB KT K5 TTTAE e AR 2979 0.40~0.47 Ji
PO s A 1R e T/ PR SR O 2 B A A I (R KT s s IR 5, ity 1 AR LE,
PR LT 2 (R B TR/ LR R SR RO R S R A S B

- 1130 -



F=t mEEKS AT & B U m e EKE) 1A AR S WO

0.5 Fn
—--027

—*—0.29

—0-031

—0.33

AC/C,

——0.35

~&—0.37

—#-0.39

—+—0.41

0.43

——030 -#-031

0.1

—&—032 =033

—k—0.34 —0-035

0.05

—+—0.36 ——0.37

AC/C,

—=—0.38 ——0.39

—8—-040 —A—041

-0.05 f /
o1 EES

—H—0.43

!
|

044 —+—0.45

B2 MO 2 2R BR8P T 5 1 i i

3.2 MREENRER/1EFES M EER O

K 3 AN 4 73 B9 RETE XSG 1 AR GUAG 2 ROVEATE Fn 2600 FRHRBERRS )2
VeI C MRS R

M 3 AR DA 6 T 1 A8 3OS B8 2 B AR AR ) B R/ PR AR M SR AR
RN AR 25 R AR RHRRFBRGNE R AE Fr U, F 58X M AR Sa R/ AR PR R SR 5
MR, BB Fn B3R, A D8 A A0 G R/ R A 2R RO 2R A R M TRk o

MIE 4 FRTELE B, TG 2 AR50, M0 A A SRR A PR AR O RO A 2 M AR X
B, i AR

- 1131 -



F=t mEEKS AT & B U m e EKE) 1A AR S WO

0.8 Fn
——026 —E-027
0.6
\ —4—028 —%0.29
0.4 ™\
—%—030 —0-031
S _\\ ——032 ——0233
Q 0.2 y
) — _ ——034 ——0.35
q o [ |
0.940 0.960 0.980 1.0 : 1.060 —®036 —A—037
<= —-038 —¥—0.39
BELAK —
-0.4 N 040 ——041
——0.42 0.43
0.6
Bl 3 RSNV 1 R 5 Gai /A O v 55 1 A o
0.15 Fn
—=-031
—¢-0.33
—8-0.35
——-0239
—A—0.41
0.43
025 0.44 0.45

B4 i S i 2 2R 8 BRI/ PR 5 P T s

3.3 BURMEER/H FES M EER M O

K 5 AN 6 70 B REARXS G 1 AR GUAG 2 ROVEATE Fn 2600 FRHRBEARS )2
g TEATHE C AR AR

ME s FNE 6 R AE XTI 1 AR SUAaNE 2 251, 38R R 2 KA AN (0
IR FRRRE RO, AR B 2 R A B IR R R ARNE SRR Fn BN, BRI AR AR
AR AR, BEE Fn BOIEOR,  RLGR IR T IR/ PR Ak 2R ML= R 52 i)
BN o

- 1132 -



F=t mEEKS AT & B U m e EKE) 1A AR S WO

1 Fn
08 ——026 —W—-0.27
0.6 —4—028 —%0.29
04 /. —%—030 —0-031
S o2 e — X —+—032 ——033
X
O E ——034 ——0.35
3 0 : = "
i 1 1.020 1.040 1.060 —8—0.36 —A—0.37
—4-038 —%—0.39
040 ——0.41
———0.42 0.43
08
B 5 TURXTVEAAG 1 Z 5 S IR /A L 7 55 1 i T 5 v
0.3 Fn
/ ——030 —8-031
0.2 "4
/' —A—032 —%—033
0.1 ﬁ 034 035
(= 4
Q 0 - N , , ——036 ——0.37
O — :
< 094 =0T 1.00 1.02 1.04 1.06 038 —6—039
0.1 )(// 5
? —W-040 4041
DAL RS
02 E 0.42 0.43
03 0.44 0.45

Bl 6 TGO 2 R BHIR /A0 T 59 1R i e s

3.4 G G ZITER/IR B EIER T

K7 2 9 RN R Cy KT R EL C, AR O FE A1 AR RR Z, XHEfiT 1 R BIFEAS
Al Fn 2600 N RHR/MREE — R 99 MR C AR SR

M7 2B 9 hATLLEH, 3K Con C, A Z, 2 BRARMAN R B3 1R/ A 1 2R 2R
RTINS 2 KR AE S IR AR TR AL Fn BUNEE, Gy G, F1 Z X AR TR /A LA 1 2 2R
MWK, B Fn (K, Cps C, A1 Z, X A SRR PRS2 ROME 5% (R 5 M2 /) o

- 1133 -



=t e EUKS T & B TUm A EKEh 2 R SR

0.6 Fn
——026 —W—-0.27
0.4
—4—028 —%0.29
02 —%—030 —0—-031
——032 —033
0 ——034 ——035
0.970 1.030
02 —8-036 —A—037
—4-038 —¥-0.39
-0.4 040 ——041
06 ——0.42 0.43
B 7 TERE A 1 R 50 G R /A PR e 55 1 1 v 2
1 Fn
08 \ ——026 —W—-0.27
\ —A—028 —%029
0.6 \
= —%—030 —0-031
04 N
L\-\\\ ——032 —033
02 | R — 0sa 038
g | = O R
BaaE C  p— —8-036 —A—037
0.985 0.990 0.995 1.000 —=1.010 1.015
02 SNy —-038 —¥—039
0.4 CEMRE N 040 ——041
' A 4
06 ——0.42 0.43
8 JKZRTH RECTHMT 1 RN FFR /1 i 55 P A v sz )
0.8 Fn
\ ——026 —#-027
0.6
\ —A—028 —%029
04 | |
\ —%—0.30 —@—031
02 N\ ——032 —033
o : N i ——034 ——035
0.960 0.980 1.0 a0 1.060 ~®-036 4037
0.2 . \ 038 030
04 ZEWRE AN 040 ——041
06 . ——0.42 0.43

B9 T [ AL brons I 1 2R B TR /A58 FEL T 5 P i s

- 1134 -



= Jm BRI & B s & EDKE) AR 2 WO

4 Ei

AW FLCA PR AT B, BT ol R/ R VR AE T, o TR e A
TR JTTE A K TR THT AR ORI O 38 1) AR R S RF A 25 HIOT A AR SR/t FEL 79 55 A 1 A S
MR OX TG 1 250, AR R/ ERRTERBREEE By Cpn C M Z, (1Y
KT FEAR, FEREAAAS 23 A A B R R FR AR E R 2 AR I R/ PR AR I R O - B L A1 D
G R IG R, AEAGANSE 2 R A SR A AR PR 2. % Tty 2 &%, 8 Fn AIXTHBAK
I, M AR S R/ A PR AR SR AR B A A (G KT K BEE P BRI AR R
Hoi P ARG S 20 3 2 P 088 T i/ o A A0 0 e TR/ R PR ARG R SR ROBE R B D (KT
FEOR, AERGAAEE 55 A AR B iR FR AR SR 28 i 9 A A P B R A5 PR AR A SR S8 3 S A X
BUN, MHAENEA K. OBH Fn 88K, L. B. D Cpn C, M Z, X AEARSIR/ PR A
RIS IR )N o

& % X M

1 Information collected by the correspondence group on intact stability[R]. IMO SLF 53/INF.10, 2011.

2 Development of second generation intact stability criteria, report of the working group (part 1)[R]. IMO SLF
53/WP4,2011.

3 Draft amendments to part B of the IS CODE with regard to vulnerability criteria of levels 1 and 2 for the
surf-riding/broaching failure mode[R]. SDC 2/WP.4, Annex3, 2015.

4 Draft explanatory notes on the vulnerability of ships to the surf-riding/broaching stability failure mode[R].
SDC 3/WP.5 Annex 5, 2016.

5 Holtrop J. A Statistical Re-analysis of Resistance and Propulsion Data[J]. Intl Shipbuilding Progress, Vol.31,
No363, 1984: 272-276.

6 Mk, BURS, BT, BRIORE.H s M AH R/ FL i g9 PR HE RS i 0 BT [C. 58 — e AR AR rE e R
Wit 218 38R, 2018: 260-271.

7 Db, i, SRR RS EOT AR R R I S PRI R[], EE AT, 2018,59(3),: 81-88.

- 1135 -



= Jm BRI & B s & EDKE) AR 2 WO

Influence of ship form parameters on the vulnerability criteria for
surf-riding and broaching

CHU Ji-long, GU Min, LU Jiang, WANG Tian-hua

(China Ship Scientific Research Center, National Key Laboratory of Science and Technology on Hydrodynamics,
Wuxi, 214082, Email: long8616767@163.com)

Abstract: The second generation intact stability criteria are under development by the
International Maritime Organization (IMO), including the vulnerability criteria for
surf-riding/broaching, which is used to evaluate the probability of surf-riding and broaching in
waves to ensure the safety of ships in actual seaways. In this paper, taking the fishing boats as an
example, new ships are produced by using the software CAESES with changing ship form
parameters L, B, D, C,, C, and Z,. Based on the approach of vulnerability criteria for
surf-riding/broaching, the new ships are calculated to analyze the influence of ship form
parameters on the vulnerability criteria of surf-riding and broaching. This study provides
technical support for the development of vulnerability criteria for surf-riding/broaching in the

second generation intact stability criteria.

Key words: second generation intact stability criteria; Surf-riding/Broaching; ship form

parameters; ship transformation.
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