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Abstract: To determine the impact of wind force on heavy and large cargoes at sea and its value accurate-
ly, this article classifies heavy and large cargoes at seas according to the characteristics of wind calculations and
the basis of CSS rules for cargo classification. With the application of the CCS Standard, DNV Standard and
Blendermann method respectively, the wind load is calculated on heavy and large cargoes regularly seen by
shipping companies. The results show the CCS and DNV standards are more applicable to calculate wind load
on heavy and large cargoes with regular shapes, while the Blendermann method is more suitable for those with
irregular shapes.
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B IFAE TR E RS BRI P ARG SR b A G A 45 28 45 A i XL T
WRHEAT TS, HIER T — R RTT R A, B aE S N (09 R T2 46 5 )
IR ER , S5 A R RAAM Mg s st ik, #ES AR RAAM M izt R v B ik J BB 57
WA, Gould™ M XHEAAAY_EJZHES, THEHFFE T ¥ KOG T WA AR X B g g, JF 48—
P BT 2R R G ;R wh 255 R fluent BRAFET X R I AR S AA AT R S AR | J1A30/K 1T LA
PRBR R T 2 WERAG DL, AR E R R RS P2 E Mt 7Ei 1V ST A 2
P ARFFE HR LS T — R8BI FT SR, HO A A T 5 B ok Bk R, 2016 4F, W TSt &
BEITT (g A AGRNEY T, ST G BT R R BT, B RS T A AR R
FREE N ARG AR | 32 KUK I 8 7 TR %) 2 L v 82 LA B2 KB R IR 25y, 2 AN R AR 52
KA 27 R BUE.,

Blendermann'® 19244 #1552 XU BE 0 07 1) 4 32 X3 ies 2288, e IESE T Blendermann 44
JriE I R R SEPR I SR S5 R BV A, BT L E R AR AR S b IR [ T ERECHR AL,
AR P EARGRE (CCS) FIREALE AL (DNV) §9i EF-& XA, M T KEE &
KUY I GRFLR B 58, 78 CSS FMBE ) 43 2 Sty b, ARG 32 WO RE S, K il b UL
BROAGYIIT L, X TIAFH WA E R, WA Blendermann 7155777 . CCS #LYEH DNV
FUREXHAEAT2Z KO8, IS IFA RIS EHH T I, A3 A [FIZRANE - 8 R 2 WU
T IR 5

1 KAtE
1.1 CCSRAtE
CCS MEHFXUE P KX F HAEIF R R,
P =0.613 x107V?; (1)
F = C,C.SP, (2)
A VNI RGEE, m/s 3 S Z XY IEBZ AL, m* 5 C, A2 XY & R, X E ] DIAR
PE R h (SO BRI T EIE ) SR ; ¢, —Z KR YIB IR R 8, HEZMERUE
. BOER 0.4 BHIER0.5; KAFm (A, HiRE, FimHER TR F1.0; HREH
SRR 1.1 Eh 1.2 A 1255 HIARC TR B MM IUE R 1.3,
1.2 DNV A&
DNV ML XU ¢ FIRT F, AR
q = pvi/2; (3)
F, = CqA - sin d, (4)
K p KB, 1.23 kg/m’ 5 0, F/KFETILL S 2 AbASF- 3 XGH 5 A A 3 BT 2R K7 A R 19 4%
M, m’; o NBRENEASE RS KmEI A, C hZREWIRR R, BET 2% CCS
FTL AT IR R B
FETAT RGP , JEARRUE P, #%X (5) .
Py =+ Cpq, (5)
Hr. ¢, MAIEREL,
1.3 Blendermann FiEX AiTE
Blendermann 78 KUl 156 0 S iy FAR4E T K& C T RO B9 8cdE, Xrasmr . ghm DL B PR 50 251 7
it ortr, IR REATE AR, KR OF B EE AL T R 2 2R A A A A KR T R
B BRI,
Cy =~ Cy(A/AL) (cos 0/(1 =8(1 = Cy/C,) sin’(20)/2) (6)
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Cy = Cysin 6/(1 =8(1 - C,/C,,) sin®(20)/2) (7)

A € I (GEm) K ER%G ¢, vk (m) KO R%G €, C,, 8 7308 SRR BUAH ¢
ZHL; 0 IR A, Ay 30 T, T TR Y 32 KARSE T AR,

TERAG SR Z KR ) . A R REUS, i sz 078

X=C x(gxAp); (8)

Y=C, x(gx4,), (9)

L X mEewghm (IEM) ZXI7; Y R () Z2K075 9 = p2u® , Hou BRGE, p

WA, BUER 1.23 kg/m’

2 ERBEMHSERZRAOTEEILE

1991 4F[R A CSS (code of safe practice for cargo stowage and securing) HLVEHFFAEPRIEAL 2 [E AL 4%
E ARG 43 12 2502 CSS BIEXT ik 12 8RB AN R [ HEAT T 40 R MER M HATE A
V2 CSS MU Z AMAAE RN B2 ¥y, WnigEde . s BEAE . XUMSE, SR ER Y CSS R4 i A ST XY
RIS R

T SR B K ER i L RO D g8 L & [ R 43T, 45 A CSS B i E R
Y525, H R NIRRT RSMESE RS, DA SRR SRR B AR ZKR ) #if b Aedd
TE 58 K AR 0 DL RSl ol 5 28, BAR2RU0E .

1) VRS, 2) KM2E; 3) KRB | WA MR8 A i RIAE IR A48 25, 4) A
ORI "W, MLAESE; 5) MRk,

HRELL By 2Rah L, SIS FhORIfE s R, XTeMIsirgi LR Bz 1500, Bk
BAEUT .

1) 462 t RS, MK 78.4 m, T8 14.4 m, B 13 m, O 4.89 m, RS 32 KU AH
1019.2 m*, A3z Rk 187.2 m?,

2) 43.5 t B =EHEOAM ) MK 53.5 m, FE2.8 m, BE 9.3 m, HOEE N4 75 m, HbEm
Z AR 497.55 m*, YAz KUEFL R 26. 04 m?*

3) 116 t PR HERONEBE ISR, BK31.36 m, 94.32 m, E/F 9.65 m, BE.LOEHE N 461 m,
A ) 52 KT AN 302, 62 m?, k1A 52 KUET ALK 41. 688 m*

4) 15 REERH, BK12m, %3 m, @E3m, EOREENL6m, HE#ENZNIBE 36 m®,
A1) 3Z RUHFRA 36 m®,

5) 166 tfffy, S432m, FE5.7 m, @S m, FoMEN3.5 m, HAERZ KRB 256 m?,
A Z RHFRA 45.6 m®,

N FH CCS B3 . DNV #i3i5 % Blendermann J5 31538 5 Fie¥y#s A2 XM, 1455 NER 1
Fis

T, MEARRT K E Rl R B L5, B4 IMO #LE M 5Eal 256 % Rig
iy 2 R GRFL R BNAS, PSRRI Rl E RS 32 RO 2200 R 8L, W 5 R BRifkiT 2
WA, 15812 2 25 R ) 52 XU Ay sz WO, 2553 1 PR, 2 1 A R 450 &8
T XA FIAR DG I2 T H S AR 2, XA R E 2k LR as i s A, K arke g
FNFEATEUE, T LIAESR CCS #L7E . DNV % & Blendermann J7ik & 45 R AT LA S L UEE

HIER 1 AT, CCS HLE5 DNV BB AT E5 R th iz, s, KEVERiRY CCS HLEH DNV #L
AT R A e A A é’é%&ﬁ, MRS . AU JXUEE 3B & AT A Y Blendermann 5 7253135 ) E
[ RS R EE e S TiR /N L TA (=1
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Tab.1 Comparison of calculation results under wind

kN
18 7] 32 ] Transverse wind hmzZ X Longitudinal wind
v DR B A R B A
oty W (PSR . (CEIE MR W USES . (R
method Ferry Fishing ~ Wind power Bus Wind blade Ferry Fishing ~ Wind power Bus Wind blade
steamer boat tower ( two (three layer steamer boat tower ( two (three layer
layer stack) stacking) layer stack) stacking)
CCS MG
CCS Standard 499.8 125.6 148.4 35.3 160. 3 91.8 22.3 28.7 8.8 11.1
SR
DNV‘%}“(E 501.4 126.0 148.9 35.4 160. 8 92.1 22.4 28.8 8.8 11.1
DNV Standard
Blendermann
FiE 754.0 160. 8 197.8 23.6 197.1 176.0 28.1 25.6 13.5 12.7
Method
i LYNEIESL
{ﬁ Ship
company 815.4 153.6 211.8 36.0 201.2 149.8 27.4 29.2 9.0 13.9
experience
value

3 BLEAHRYWERZIRATEAENLEER

IMO HLAE AETHE DT 32 KU B KU BT 1 kPa, 3X BB AR XS S bR s fisk vidm A, &0 i f
SRR, SR G AR XUE ), IR R AR B A 4 R AR L S Pris fa T Y
PRI RARZ , DA AT 98 L AR B 2 A ) IR B . Sk, A RIAR 9 52 Br iz
HSRFLAS, TR IMO M ZORIFM IR T Yz Z 2 WETR T, B4 AR E AR Y Z KT
HHRNAR AL, KGELT H LB RIEL 2R, EMA R 2R EAE TN, =
FRELE IR T . CCS FLYEAT DNV AL 093 HIXT G 5 R Ve 6, BOH 5 TP 46 L A B TE AR AR Al
T bR E RS i R BN, PR XU far B % Tt b E R B M i KU S B AR B i 2
FZAHr{H ., Blendermann Jy 252 78 B A AN XU S5 40 40000 (9 B ilt b, D40 2045 0 KU 0 T A RS 90 5 )
I RBOTE I, R 52 Blendermann J ki H8 E B KAERYINZ X T, BRR TR
AT ST iR 7 N ey A E IS BT S e i R i SN o 7 )W 2 s MO o v DA R e R o0 = 9 7 i
EFE

M 1T AR, CCS ML DNV RLIEAETHEE R I 4205 32 XU I i) BB e e i A Rl 22 (8, PR
REAEFR ML BN AR D il S b a9 B R RG50S KLU B R A 42
Yot BRI RG22 bR K3 TR R B2, (HRE 25 1B AR 2B D, ANE 4
b, P SECHIHR AR S A R 2B H ) 22 40K . Blendermann J7 7RI | XIFLESfAT | X
A 0 32 KT R S5 SR T B A Rl 285608, (BT HE PR A R 52 (R 2 4240)
W, B w2 KRN, e, THRERA TN CCS AL DNV BT A 45 3RS

HARM LY TG, T I RORr R TE , TRk HRFL AR BT b AR e 1 iy 2
RAEE &, W BT I ORI A RN ST R R — RO R R, ISR 2 M TSR 45 R e 148
FLARE DT REAHE , Wk TR T E 4, TSRSz WO R9THR., AR RO R4 2, 5
5 KHRMBTYZ NI EINET . JERZKIE S Blendermann 115757 ; KUH2KidE 5 Blender-
mann 1185, KRS | BEAS A 25 480 70 B AR B Y R A T2 &5 48 2538 & Blendermann 3158 7 i, 4523
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. ik (FBzh) B . VIEZES CCS LT DNV ST AT E 7, #ALZSE S Blendermann 1
Bk

4 #ig

W RS L PSSR 7 b BRI, R AR AN 2 AR Y T
. ¥ EEAMSRITA, IEURE T 42K B2 RO sE 5k, DR ah Rk
B, CCS UGN DNV B3 558 FH TS0 T8 M0 3k (88 32 RV, T % T A S 00 g
KA YN BT B4 2% & ] Blendermann J7 EE#EA T2 K15
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