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Abstract

Bulk carrier transportation is a major and rapidly expanding sector in the world
merchant fleet.Recently, frequent accident indicates that hull strength is the main fator
that affects the safety of ship in ocean tranportation. IACS and IMO focused attention
on hull structure strength and take many actions. A series of new IACS unified
requirements and IMO regulation have been issued with regard to the ship stucture
safety. These requirements/ regulation have produce some new requirements on bulk
carrier hull strength control for mariners. Some loading conditions that deemed safety
according to traditional checking solution are dangerious afier these requirements/
regulation taking effect. Many mriners in practice don’t pay attention to the influence of
these new requirements/ regulation. The influence of these requirements/ regulation on
bulk carrier strength control and measureares to be taken is studied mainly in this paper.

In this paper, from longitudinal strength aspect, IACS URSI7 required the
tongitndinal strength is to be checked and fo be adequate considering any one cargo
hold flooding for single hult bulk carrier. The method for checking longitudinal strength
considering any one cargo hold flooding according to S17  was studied ,and based on it,
simple mention on checking residual strength considering ship hull damage was brought
forward. From local strength aspect, the euation of approximately caculating maxium
allowable cargo mass to ensure allowable local weight on the inner bottom plating was
established considering density and respose angle of bulk cargo, and produced a
comtvenient program to caculate maxium allowable cargo mass. According to design
loading conditions for local strength requirements in S25,hold mass curves showing
maximum allowable and minimum required mass in each hold and any two adjacent
holds as a function of draught in sea-poing condition as well as during loading and
unloading in harbour are fo be induced,a program that is suitable to a series of BC-A
harmonized notation bulk carriers was made for caculating mass limitation in hold.

Based on a series of dangerous loading condition that happens possibly or frequently by
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ship strength caculating, the influence on strength control for bulk carrier was studied
after new requirements taking effect, and the cause and characteristic of dangerious
loading conditions are found ,then some advice and solution that are useful to strength
control for operator/shipowner were put forward.

The purpose of this paper is to remind mariners controlling bulk carrier’s hull
strength in practice according to international requirements/regulation, and reduce the
risk of bulk carrier. Some idea in paper cames from the accumulation of several years in
author’s navigational experience, which could be use for reference to some

operators/shipowners in bulk carrier’s hull strength controlling work.

Keywaords: Bulk Carrer; Hull Strength; IACS URS
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F2E HEmNEHREEH

2.1 A B R R B AT MRS %

2.1.1 ok i ARk RO L [5) 05

— NSRS BRI, AR S, EOME R EFER, B
AT E SRR AN A, HRILE AR N H I
RAEMES S RE TR, BESAIMBRLEEHNEHRFE, B ERkEm L
Ty, —HIWMBHNTENE. FEIRER— T REERENES, 2B
ZI ETHEIBRFIME, T-BRONBNSEIHEERES, HREMAE
RAESME IR, HEMESEHEARSEAN . SRR E TR E
BIE 2 75 AR T B D AR M AR A58 (Longitudinal Strength),

2.1.2 BIHMTE
BEHEY R LSRR AE DS EE (veight curved, A p() &R,
BEMEH A NSEBHTRERS A BERBE N A M RE TR, —BRHFA
#5 (AE 2.1a). EhHEHE LEREN AR DS MME (buoyancy
curve), Al b(x) TR, BHAMHEEK. BAKEERRPHREFRERREEX,
FiEEIE, BRMNEFRDEO (RE 2. 1b) =,
BREELNENRKIARRRAARKELNENEFRINEE, B
a(0=px)-b(x). RUENFMMESE NS AR ZEMHBRFHE (load
curve) (1LIE 2. 1ed.
Y RAERRE & B BT LIYBT ) (shear force) AIRARA:
N@=[q@md  © 2.1
BT MR — KBS R BT IR (shear curve) (LA 2. 1d).
VE A & ETHE L5 (bending moment) A[ERIRHA:
Aﬂmszﬂﬂm[[ﬂwﬁﬂ (tem) (2.2)

kA i 0 — ik AR 4 th 26 S S 2k (bending moment curve) (LI 2. 1e).
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Bl2.1 80, BEREE

Fig.2.1 Curves of shear force and bending moment

MR BT DT R R AR RRE R TR S BRI E N EEER.
2.1.3 HREEMERE HHHH

FEMRA TR, E2I iR A NMIME S X FEKRENE 1
B), HRIREFISMMER AB(x), WATEE BITE L RERE MRS ERR
k-2 )

BREH: Ny(x)=[Mbmds (2.3)

WREH: M, (9= [N, ()= [ [Mb(x)dxdx tom Q2.4
HTHIRIERIE 24, BERCHRENS 4, FULER FEMRELTERX
Hp TR EBG R EM L 4 THRIAFMERTENELITEAR,
ERAHAHNARERLBRAARR, EAFNERRELS M. ZEANE
FEAEA (CCS) 2002 f& CRRBMAZSEENRTY CUTER (WMD) 4
B E AR, X EFIBIRENFRESESERTLXAZARIEN.
R R 2R R M, (DR RERETE M, () AR
{MW (+)= +190MCI’ BC, x10* KN« m

M, (~)=-110MCI*B(C, +0.7)x10® KN -m (2.5)
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Fig.2.2 Distribution factor of bending moment-M
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N, (-)=-30F,CLB(C, +0.7)x102 KN (2.6)
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Fig.2.3 Shear force distribution factor - F,
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Fig.2.4 Shear force distribution factor - F,
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{ N(x)= N, {x)+ Ny (x) kN

M@x) =M (x)+ M, (x) kN« m (2.7)



2.1.5 REREFAMNEE
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FHun, FERRAGBE AL R X SR v B AR B BY 7 B AT IB IE . CCS CREL BE,
MR EHRERE ™ EA SRS, NAERELNEKEIHITEE WHEE
WK 2.5 Fis, IABEEN AN, FHHETFIEGHE:

Nk=F‘EM_‘FsB kN
{N,,, =FlF,-F, | KN (2.8)
A, Fy v Fyps Fo—rRIRBMREE A BAIC OFAMARFRES. KN
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22(B+1,)
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B 2.5 hEETER

Fig.2.5 The correction of shear force



2.1. 6 BRARIEERRITE
1. B P AR B

BT A TR AR T i R P BRI B0 eR,  dhaeid T #
KD SHIERETT. BEMEAZHMIR, TRAEENTEZNMHE 2, :

ﬁﬁ
Z, =% (2.9

#od, F—HEER, B8 0F0REsERas, m’
Z—HAREETOEELRE, m.
2. T T %ot w0 4 py R
EHETHENTRNHCES, HEOBETEUTREELTERE. B
REEA BT AT A EE S 0. TREBENETEERPRMES h BEZA
I ERM AN EREES, WE
s= [ ziF (210

3. BT R b A0 h 81 AR
EVE SRR I T RR N
1:=Lz’dF (2.11)

4. AR B EAE S SR

e ARSI E PR s L R E S E AR R R R IR T H. B
R ERE AL, HFAER LN EREETRES. RS UBRTHISE
B A M FRNERARKN S, §TFARBABDTHEOETIRE. £H%
L EMHAER OB S EHNERNIE, R A%, HENHEREROMETA
MR T HEERE. STRERANEDRE, BEREFMREE. finxy
FHER, RHER:

iy =1/124,1 (2.12)

R, h—WHENSEEE,
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RERNT HER, BERAOBAT NN
M

0="2 (2.13)
KA M bt EHE RN BB
fERFRERE T E PR LB E B
o=+ (2.14)
W

HEW = %Zl’ OIS TS, BEESR RN REMIEN S MER

fe it — P LT AR -
AT AR, A h F0ah 2N o B AR A BE Y Zo RN UM AR BUBE B0 Z, T4
PR AR I TR AR SR AL R R AR 3 AR s s

7
W, =
{ o
w, =2 (2.15)
Zb

2.1 T RUEHER RSB I RAEEEENITH
T EEEFOAN, NS MEIEERCARE, U EENYT

MRS HENEEHE.
R R AHmAR, MEFAEREE, BTARIHE, BENE:

M=FW,[0c]x10? KNe+n
{ M=FW,|o]x10® KN m (2.16)
RE, F,, F—REHERTONERE, REhEsl (B0 528;
[c]—¥AZMMS, Nmm?,
T EEAT, AT RE BT, TERTIHATHE:

<[[N] [r]
[v ]-F[]

><10'2 kN FHERA

kN hER A (2.17)
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A, [|FHEEDES, N/mm?;
PR RESMEEE, mm,
2.1. 8 ARIRB MY H TR B

LB, MTREE BREIRERASNEANEKEHMEKE
EERTATAWEBRRCERENEHRE.

VPR BT Rodge A
Fe(+)=[N]-¥,(+) kN
{E (=)=-IN]-N, (=) kN (2.18)
FRRK R T AR
M (+)=[M]-M () KN+ m
{Hs(m)w[M]“Mw(—) L 2.19)
WA —BEUE LSRG S0%IHE, FLAEAREKE LR AR AKE
o pithE LR REREX.

A I, REUIREY AR R v B SR PR AE R B R B D RV R B AR
B/Ep,  EENTHE, AN RIERETEE LNRERUEFTRORE.

AN EHESFRENES U ABRE AENL BASELFESH
BEMEFLAEKEET . ERELRT, EEARXEKEAES LN
BAEKEHEE R ERRAN S A BERTLT AFEE.

2.2 # 1ACS UR S17 EEHAEKRENEHFE TN
JACSURSI7TER 1998 | A | HUEBEMNBMRREMN, 205 RR
KEMRAFRRERLER, WFREE 150 KR L, RREEN 1.0 RSN
B PR OSSR AU A, TESEBRTR, MEERGNAT AN MBS,
ifi L ER AR — B B BRE. RATEWMEER, 4k
ERRANAABRERIER. ERNBKNESBEIE—RI=E: BE
BEEKERNEEE, RAERERETHKE BEIMNKEEBARE.
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2.2.1 BEENAWRE

SERRHK AR S IR HK AR Z IR A BB E . ARMNERYNEER
FRl. I IACS URSL7 #lE: X TFFHA, BBEEIRO0.95; 7 THBE AR
HBAE, BEESARD Y SRR SFR, fYpl RS SRR
0.95, WP EERAMBERRIERYRATE: SEERYWEEER 0. TME
ScBEh, BEEHMAT EFRMSEERER 0.3, AXEFTHRERYREIRE
SHAET R 0. 3. HLL LA A 0. 95 THER).

2.2. 2 M EMRBIKEREKEHRE

BEMEAR K EBLKENRERE RANSERERN RS EHK
. XENMEERPAEAREERN S ERENE. LEXEREGY
KRB ER N, BTFENSENECT—EEMMRELL, FTUMRE
FIAMEL RAEDBFEM, FRFIKER: FRKEETRERTHEKLE,
WA K BN, FRNEEFHKEE, KKEHE Sd—BRHHEE,
MAKESEINKE—B, #KERAERETNY. REAHESRNT:
1. BEVGHESRERBKLE

R E AR KETRATA K WL, @ 2.6, §. BrKRFH% KR
e dpn dys dmo xp BECAER, BKRMMEOH R x, BB LA E

DR, HRARER. XERAHEAEMTHE RLERE.

i

|
m Tl
Sé(_ % |
0.6 ARANHIREE R K BT

Fig.2.6 The location of cargo hold flooding
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2. B—REAEEKEETE
SHKERBREPORTELEEA x, =x, ~x, (m), BEKRKMAIE L E L

K dy H & 2.7 TTE0:

i-x, d.+d, tx
d=d,+—t="£_ 44 " m (2.20)
L, 2Ly

AP do—MPRZK, mo

|

x :

Pl

Bl 2.7 MRARSE—WHEK RS
Fig.2.7 The conditon after hold flopded firstly

th dp BB AR IR R v, BT R RO BCREERR, st 2. 21
WRBHKE Py, p ABEE, FERYH STEMRYRE U LT ESEEN
4 BlER .

R=u-p-v, t (2.20)

Hp, p HEAEE.

Pl O BIMBAEHE, NFHEKENZE SN

- 'P! '(xgzl _xj)
100-MTC

H. BUOKEZEED s

8t m (2.223
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L,/2-
sd, =— 2T

T10.7PC " I,
m (2.23)
P _LB,,/2+xf_&

Y twrre T 1,
HRERE—IREKERNE . BrRADHN:
dp, =dp+06d,
d,=d,+0d,
A B S H AR A — IRBEAK S AL ALK 2% WILL.
3y Bk mERHAKEMTE
BFASH WL WLy, MR — KBTI 4, 45,

m (2.24)

K ot - x,

1007PC Ly,

d,=d,+dd, =d, +

B 4 MEERPE RN EIEA AR v, TS T YGEKE Py 3.

B, = 1p(vy; —vy)
RS —YHKRE A, ATBBES ZIRIERIKER

{ sz = dFl + 5dF2
dA2 = dAl +§dA2

IR FHE, AT IR ETNK oo LB HE—REKEIRT 5%P)
i, KBRS ERENER, EHEANRE—KIHHE, BT
KEFH—RAOZEADT lom B, SRR EKEIAREFE KL Woly.
2.2. 3 BEHEMIIKEMBNRERESE

1R4E IACS UR S17 UE, FRBEBRIKERZDABER, I MERER
K, FFUAMEHENFEERWHATHEASE S TR RSHALENE
(). BORBARERRETE LBIREAN 80%, HULNFREKI AV AR
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M) =3 —08M, (+)
M (-)=-M - 0.8M,(-)

KT FAEREEM % (2.16) 8, PRERTEM, (+)APBEREHE

(2.25)

M, (<)% (2.5) ARHE.

2) WEERE BRI BB KES T A& E LR KB EE.

3) HHERERERK, HITERNBKSESHRESERERTIER, #HI—
HM A, BB E DT, WFEEWE IACSUR 817 2X; RZ,
EHEA—HKRE KBNS KT ERLTRE WERZES IRAHE IACS
UR 817 &3k, IREIAEE BYBEER.

2. IR R Rk BY R T i
D BRI REET HE

{—A};(+)=[T]-O‘Sﬁg-10_2 ~08N,(+) kN

No()=-I}

It
1 .102-0.8N,(-) kN (2.26)
05-§ V)

RP: N, —JIRETH, KN # (2.6) AxHHE,

[r]—FABIIR S, 110Mpa.
2) WWHEREHBSDHEARFER TS S EHERKE L.
3) S REEERAIK, B ENNEKY DL ESTAERTRE, FE—
RAGEAKE, KBS SERREDTFRME, MWHE IACSURSL? BEX: KL,
N A2 IACS UR 817 B3k, FFEIRHERHPREEK..

2.3 ZRRATRIRE AR KN F5EE

2.2 WHARSERRIKBUAMERRTEREN I BHBRE LK. B
o EAM A MK — AR AR R e AR AR AR, SOREE. IR AR AR IR
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2.3.1 §REE

" XHEHREARENNESRENRKBEN T TEH. SHUREERE
BRI E SN AZHRRETZ MNBE. SHNEKEENREHNRE
fE-AE— A A LR FS . BEEE R E S S R UR S e R Ak
ZRAMAREBFNRES. BEREABENHNTHREDERN. HERN
TEMRETRFRE T HARBES . BEBERNENETERE T HHESRE
Jr; BABREREEE PR LN RGBSR, GHRIRE
R ERERBEMTE: BT HIERE TR w08 B AN A T4 PR R E KR
SIBEHHD. A ANMEE TR RENETHERENE R EEAE.

2.3.2 BRIk RIRETE
SRANEDERE R E TR, ARASEE LB AEEMAT, B, EARWFRE
AT, BFEAERLNER, BEEREL, EROERTER SHEMITE
FEMBRINE L E BB VIHBERN, A7 CLHERT RLE A8 N IR B FE I 1% PR D
BESMEHATE, SHTERBEHITERN, FRHITRABKSEMRRASR
THEIE, ABS SAFEHULL SYSTEM £ H M 2 MM R EHEME A {4,
M=k, M +k, M, (2.2

b, M, —ERRARERFKSE (RE/FH);
M, —TEM TR B RRESE (PE/FH);

K, K,—BIERE, D{EER2 1.
£2.1 BHBERE

Tab.2.1 Correction factor of still water and wave load

£k 3 g
Kus 1.1 1.0

it Kuw 0.5 0.7
Ku 0.9 1.0
P& Ko 0.5 0.7
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p Ay Ty TEIE BRI My +0AM, + M, o —p 4y T gﬁﬁguzyk d
NFBXEK TN, ZREREFRENEN p-Ay-d, BHEADNER
prdy (T-d), HBEZEKTZERDEREHBRTAEL LR w
M, +0.1M, +Mp, o —p- Ay T TEEEBAMEK T MBLRHA RTURE P B
M RER MotlOWM My,  REFHHENME, DEREEERTANEL
My +0.1My + My, o —p- Ay (T -d), ZEBMBRREEARBEELKER,
IR MAEEAKh d e EBERKTRERE, HAXRRN:

M=(M_ +0.1M, ~My )+ p Apy(d-T)-Mpp ¢ (3.13)

A, M, =My + Mps p

(2) BREKTHEEE
1RIE5. 6. 1A, 6TREEAMAKE, E—RMMNASEMITRE T BRI

kR, 5SEERCERRKENRETERM TUAIMARFHERER
B FIEL A
M=(M,, +0.1M, - Mp, )+ p- Ay (d —0.6TT) =Mz, ~Mp, ot (3.14)

(3) BLBRIREEEE
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1RIE 5. 2. 2, BAMKIPRET, TR TRERA N EMBIT, ZERAES 50%M,

(K 534:
R4 5. 2.3, B REEMKR, HAERTRERAASREN, ZRMAEASRE,

A, BEBBAGKE, BHRBRERNEK o4, (T-T,), AENZEE
s AL A E, URARNVERARRNERZ MRES DR
KE p- AT -Tip) s

RIE5.3.2, 83BAMKE, A—HRRTRBEAFTARTHE, ZEEN
B, WA, LETBAGKE, BHRK01Tp 4,7, AENERE LEHER

WAL AW E, WRNENERABHNERZMFEANT 0170 4,7

B EERESR, TWUBELHREBIBRAIEKE, BARLERNNBE
Tt g NER M, 0170 4T, p+ Ay (T =T Y SOSMBBNE « BRI, SHE
BEBRAATEKEN SRR, RESHER LR MFERREN:

M=M_
1) BARPHRERKE

FHER, BIRES 6.3, BARMERETUELRED, BROBAMNTRE
TEBAEKMBEAARTEHER 15% SEIENRIMFEESIHENRN:

+p A @-T)-Mpy y=Mp, ¢ (3.15)

M=(M,_ -0.15M, ) +p dp(@-T)~Mpy =My, .t (3.16)
icp Mmax=MH+MDB-F
M B0.1Tp- Ay T, p Ay (T =T YS0.5M RN E

2) BC-AtMAREEHER

SR RINER TR ERMERTAT, FARERNER, N THFHT
BRIARRE, EE BB,
(1) WEBRETRENE

HBIE 65.3.1, 6TEANKE, E—HBTIERARBAE INEH ) 100%

WA, WEEAERMTMRET, HEARN A Me MY, BHHEE LRIT
HEREN:
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M=M_ +p A, (d=06TT)~My, .M, . 1 (3.17)
() BABXYFRAZRE
iR ERES. 6. 3T UM EBARATARRENA.
M=1.15M,, +p-dyy(d—0.61T) =M, =My o 1 (3.18)
) BLEIMNEERRKE
FR4ES. 4. LAT4N, {ERIRET RN MR XK DL, BTRMERZK
N BN EEEREN:
M=0 t
@) BABNEERRER
1RIES. 4. 17741, FrLUERIEKIER R D TER R EN.
M=0
B, M =Mpy
42 TACS UR 825 ¥t Rasa B0k, SHE BC-A PHRRE MR RE T A
BEE/BNEERFESRRTEEKRERANTERL, TR KT HHE
FEBHRERPNEARNE/B/IRRESHE TR KRENR, SRAT:
3} BC-B{No MP}E BC-C{No MP} itz
BLBERNTRHERE:
M=M_ +p Ap(@d~T)~My s —Mpy ¢ t (3.19)
BRBATHERE:
M=M_ +p dp(d-06TT)-Mp, , My, ot (3.20)
wBERINEEERA: |
M=M,, +p Ay(@-T)~Mpyy~Mpy p t (3.20
BARNREERA:
M=(M_, ~0.15M_ Y+ p-Ap(d-T)-Mpy ;=M ot (3.22)

Mmax =M

Sk Mo - Ay (T — Ty )50.5M (BN &
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4) BC-A{No MP}ipifdREFERAR
BLERTHERE:
M=(M_ +01M, -M,, )+p- A (@-T) =My, t (3.23)
BREKTFHEEEE:

M=(M_ +0.1M, — My, )+ p-Ap(d=067T) =My, t (3.24)

LRI RERKE:

M=M_ +p - Apd-T)-Mp, My t (3.25)
BABNREERE:
M=(M_ -015M _J+p Ap(d~-T)-Mp, 5=Mp o 1 (3.26)

Mo =My +Mp ¢
M 8o+ Ay (T =Ty )50.5M , K1/ E

5) BC-A{No MP} {MBAREHIZSAE
#LRERFRERE.
M=M_ +p Adp(d-T)-Mpy ,—Mp, t (3.27)
WHEATRRAE:
M=M_ +p Ay(d=06TT)~Mpy y—Mp, ot (3.28)
B IEEYHE:
M=0 t
WA NEERE:
M=0 t
He, M =M,
6) BC-B &Y BC-C HHRARE
W LBATRBRE:
M=M_ +p-Ay(d-06TT)-Mp ; My, t (3.29)

R EXFRB IR

H,
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M=115M,, + p- Ay (d—0.67T)= My, ~Mpy .t (3.30)
B LB IRERRE:

M=M ., +p g (d-T)-Mpp g =My ¢ t (3.31>
EHBRAFEHNEE:
M=(My,, -015M I)+p Apd-T)-Myp ;=-Mp, . L (3.32)
Mmax =MFun
ﬁ¢:M

w0170 Ay Ty p- Ay (T =T Y50.5M , F /1

4 AR ERIR SR KE X ARPESL
FRYEIACS UR S26%THIEAR BIEERE E Rk, AT LIBMAITREMS /B

KETHBHBAAUERE/ B/ NFESRE SR RBRAELZRY
KR HHERC,
1. #REX
An: BEFHHBREEHER m’ BHALn+A2u:
Al A2y AUV ERARERER, m'
M: HEE. t;
Mly « M2y: ZFRIAHEEFERARHEER My;
Mipay - M2pp: 23BUAABSERS B AR BB 18 B My
Ml M2yp: £ 3AHESE BRI B R A5 B Mup;
Mlpsss M2ppr: FHAHRSARB TRERARNER NRE) WRhRE
& Mper;
Mippss M2pas: S RABERERTIERAESKBMESKERE,
T. p+ Mpg» M1pll3. 4. 3—105€ X

2. MUHBERBATHRRE/ RIEERRESWKHRIKFEL
1) BC-A. BC-BERBC-CHhigizE

(D B EBRXFHBHEE:
W85, 3.3 (R, FWUTH) M,

M=M, +p A,(d-06TT)~Mly ,~M2y, My, . —M2,, . t
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(3.33)
(2) ERERTHERR.
RIS, 3. 3505, 6. IFHE,
M=115M,  +p- A (d=0.6TT) =M1y, o~ M2 o~ My, M2, .t

(3.34)
() BLEBIFRERKE:
HRHES. 3. 4TH5E »
M=p-A,(d-075T) M, , ~M2y o —Mly —M2,, ot

(3.35)

4) BARPMEERRKRE:
FES. 3. 4F15. 6, 3FHE,
M==015M_, +p- Ay (d—0T5T) M1y, o~ M2 p =Ml o -M2,, .t

(3.36)

ﬁtp ' Mmax = M] Full + le"'u”

2) BC-AtE R BARS AR A E SR

(1) BLEBEKXFREHE:
RIS, 4. SFRSE
M=(M +01Ml, + M2, -Ml,, , M2, )+ p-4,(d-T)
My, —M2y, My, ~M2y,
(2) BABKXFHBRE:
RHES. 4. 3F05. 6. 3WHIE
M=115M,_ +p- Ay (d =TV =M1y~ M2, =My p~M2p, ot (3.38)
() BLB ) RERREE:
HRIES. 3. 45
M=p-A(d-075T) My ,—M2y o~ Ml o —M2,, .t (339

t (3.37)

(4) BHEPFERRE:
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HRHES. 3. 4405, 6. SHHTE -
M=—0.15M, +p- Ay (d=0.75T) =M1y~ M2, ~ M1 . ~M2,
(3.40)

e, M =M, + M2, + Ml  + M2, ,

3. 4.5 KA PERZKHTIE

FLAans K BB K RATS BRI, KRIFEEHBRIENS . M

B. TS — SRRk R EEERMER, FolRaE T ERE.
1. MR KR E

ERMMARAAER, TAAREFHRE. TR K EFEER

K, EELLMLHIEK. BRI EIR, RRATEIEA d, THB AR

f-
dm=m+_ﬁ m (3.41)
2 Ly,

2. AR ERZAKIHE

LS
N

AN

E3. 8 MmEXRMTHZAREER

Fig.3.8 Draft at mid-hold position

mES. 8, MEALAE SRR, B BB P LURE SIS K.

deg LLGTE) (3. 42)

L]
L BP

AP, d—HHERK, m;
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de— SRR, m;
R, r=d,—d,, m;

x, —EOMER, ms
x,— R RAR PN AR, BEEIEDEREP LM R, m;
L,—HEA e BE& 2R, ik, m.

3.4.6 AHBEMBERMAERKAELTR

LR AEEBEERNESKRAR TR

WMREFEHBRET, HRE-SRPREEELCANERFRE
(BETHEBEBRKCANNRARFELEM) » RENE, TELHAR
FEEKBUERRRAERS, MRRRI N ZAR AR K AR B B AN, AN
B EFSEA, HZRRNEEENETZEKRNEXFHRERE, 38T
W— EEMEARF Y S OMERK, XEFERTE, TEBBRUWT:

1) RIS (BERER) THERKETXHEERTERM,

2) s E, ERNENEEER SN KHEK, EEREMRES,
BYRAME TR (RERED RMEEHEER. RUNBREES:

(1) ZERRHHSENESRIENERK, FEEREBEAEA

(2) FERBRRERNERRHHESAK FREBEEEKEA.

3) FIbFEREMNERASEENESK.
2 AR/ IERBEERNERRARTE

MBEFE—HERET, MR -ERNERE/ DT REKNNEDHES
HE, FETLUEREZEENERAENER LSRN SR/ BRNEE
LHREE, EEEERERKEAR, BRETRCKSEM, SRAZELE
W, BrUARE AR R KR SR M R B R K H B

3 RBAKAEERNTHE
HEREHREERMHSEANRYRRHEEHEREREREE (R
MEED AR ERATE RN B R
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LETUURPES N EBRRDRERKER, FRAERX—FERIER T
FERAEAN (RFH) PREEEK, WAEIEFHZKRAENE 6d X:

P
(S'd:L 4
100.7C (3.43)

KA, TPC—EKIZKNESE, tem,
VEN (ERIEEH) EE/KE MRS 02 K .
d,=d +& m (3. 44)
WARFEA (BHEH) KK EERARET L8R X, MEA (B
EHKEKERZTR S H:

St = ZR '(xpi_xf)

m (3.45)
100- MTC
EA (HHH) EBKEHHEKELA:
hL=t+&% m (3. 46)

g, Ad, R84, A, 8, RARBFEHCKTEARS. 42, BER

Yp [100:6MIC+Y P (x,-x,)]-(x - x,)
+ +
" 100-TPC 100- MTC - Ly,

ERXA, BESRBETOLIRL, T, FURRERRE— M ERRRER

K, WELIEBEA EATURBHERENERRMEEA ) ERKNE
B, nRERTEEERNESKER, W EAEEERE—-MRTPH—RE
R, PAAEARMRE, SERPEREMATS. RENERNMRT, TRE
LR e AT R

3.4.7 WIBHEMERROK BRI A H T BIRIR

l.BFRAN4
HFE SR RSB FEHETRZHG, KRMZRRBEEEHEREK

BB E - HREESARRORERR (RHEERE) . ETHINETS
F, ABHERHERTFMEARENPAREZEHXR, EFUELEES 2. 17F
R “XXHE” #No. 388 (AL HENo. 28 (R TH) A, FFIMICROSOFT

d=d (3.47)
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EXCEL Zm#lit R MBEXEWRBHER, mE3. 9. 3,11, 3.13, HL&HnzKE5HK
RARKRERRRECFH L, MESS 10, 312, 3. 14,

B3.9. 3.11, 3.13%: ARIHFRIFRILHFXBENEERATREEZK.
ELAE. WERARKER, 33TFE—REIAEHHART TR A A
EHRTFMFSRAIH FHRE. HTEESHN, BROEREERCEE, RE
ERIFERIABAY. BEAK. EOAR., NEENMAKER, BITTLIERIA W
EHZRERSHERNBAFAERENR  FELERE. ZREFUERRYE
BC-AMMEIRSEMMAE E R, RELEAFTXMHEIENT. ZEFTER
BRAGEEE AR TS, e A REA T RBRP R RERER .

22
1) “XX¥g” RMAERE

%), CAPESIZE BULK CARRIER

B 4 289.0 my |MEEMMG: 279.0m B 58 460 m

B W 245 m EEHEEAK 181 m BEER: 175000 1

B #&. CCS: FHMERRE: BC-A, Holds Nos2,4,6 and 8 may be empty.

2) B EUIR K E
(1) No. 3ff (B AR)

MHESHEALAK T = 18.1m; PHAHE EAAREFRER LR
Vin=21828 m® ; BT EMAERE FHRENHEEE =233 m; EFERT
T R PEREIK Thp=8.94 m; BAWKE, SRS TRT, HEHNLERR
B My=195921t ; BRMEAKN, HRHBEAAFEHEE Mp=372501 ; BRTH
A RHERE Mppr=01t; 1% Vil W E BB SHER Amn=931.8 m’
(2) No. 28 (ZHR)

MEERELYAK T=181m; Va=21712m’ ; hy=233m; EHBEML
A 21977 m* . BYBEBNEE (BHMEE=HRARE/RMER, BN
Lovm®), HSREEFTEN 21977, FEXTHIBEIRT, RAKHZFENE
M FFUA, Mpp=21977t ; BRTOEEATREMR: % Via/he TEREHH
MRS TR Am=936.8 m.

(3) HATFERM: Nol2ft () SNo3fM(EREM)
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o, 28 No. SABEUHE 23, 44TV RRNT 3, IRE S0 R TN
T=18.1m Mg =21977 1 M2y = 22094
Aly931.8 m’ A2yn=936.8 m*

BC-Aﬁ}ﬁhm & 5 e
1

ol
RN D)
BRI S b AR (3 )
LT
M iR D
bR g AT E (f)
1 B e R KD :
PahEE (0 0

Wl K BLE Tk ]

A3 ,

k) 17.22 e

J 3 IR 0 K O [h R

Tk R 17.52 i Lo sk,
TR o 5

T |2 1A 72 ﬁmr BRI

AR A LD LSRR (A
e k)
B SO L, SRR T O 50 e B e e LA

3.6 No. gty b iRl 54

Fig.39  Caleulating table of maximum allowable and minimum required cargo mass in No.3 bold

Na. 3 held cargn mass

40000
= 0000 & e LB |
0 e R ‘
£ 20000 ; R
2 iy bR ) |
g 10600 BER A B |i
[ |

o 3
0,000 500 10,00 1500 20.00
draft (m)

13,10 Ne. 3RES ST A2

03 100 Curve of maximum ajlowable and minimum required cargo mass in New3 hold
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BC-ATFftrER A HE

T e
A R
NBZE G
HiE HO
_11»{)\46% Eﬂ (ut)
BRIIE (i)
IREKER (D

L7 SC O N

w\rp,ua}yww ( »K) o
'[' {-\ (%)
o P ABEIEATL R, WA DL B A A

B3, 11 No. 2Rk DT R AT 2
Tig3.01  Calculating (able of maximum allowable and minimum required cargo ntass in No.2 hold

No. 2 CARGD MASS

e
| e LR (1)

25000 ;

= 25000 | i

g 15000 | g BRI () |
[ = 10000 ;

[

s 3
T i LA B (L)
[ (= . A
1
* 0,00 500 10,00 15,006 20. 00

HEREN BT EL (1)
DRART (i) i

[43. 12 No. 257 E PR AN R £k

Fig.3.12  Curve of maximum allowabls and minimurn required cargo mass in No.2 hold
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BC-A 1 I 5 & A8 48 18 A
#1 _ 2

TR E AR
|mHE

i [
AU SR,

No 20K (R AD
No 288w R
No2jg KR E (i
No 28kph B (I
No 2[R3R & (]
TR r Al 21528
No IR (KD 223, 3
NS gy 22094
No 3A N E B ol
No3JK# AR o

43

g AK (D 10
FMEAK (A 12
St AR (A -2
LN 86
M ko 7279

e (1B TT LR W, G B AR A I (0 b T I v Tl A S B

13 No. 28 No. & BE8 0t SR B4
Fig.3.13  Calculating tabfe of maximum allowable and minimum required cargo nass

in No.2&3 hold

No. 28&. No. 3 carpo mass i

50000
= 40000 | iy B R
g 30000 : (1)
g 200 el AR R
2 10000 0
T i | R
0,00 500 10000 1H 00 20, D0 (1}
veem s A 1 B
draft (m} D)

[£3.14  No.2& No.3 sl o R ftak

Fig.3.14  Curve of maximum allowable and minimum required cargo mass in No.2&3 hold
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3.4.8 MAKAHERREMEKEFEHEELH

THERATEE Y, TRERLAT, ERER IR #H AT 4 K T,
B A RENZN AR KFENE - RRRASHERNRERRB ML
MARN RAF R TR . —ERERBIRREAEEACKRENRREE
ERBEEN, RAAHRBRE, NZ#Es.

BT B E e TR R R B S N A 1%, #MLL “BIG GLORY” ¥3#
T e R A R (R B AT S T A ISR R A A E K R B — PR ER
HAH MR E B R MR TE SR N,
. EEEHEARMEEERERBRAS KB HEMENA

ST HE LR SRR TR, BYAREEEC1. 30 m’/ HE0R, Kk
BN, 3, WRRERBEEKNY, HKHER EERET.

#£3.3 BRUEHSRE TN RYES T

Tab.3.3 Cargo weight distribution in each hold at homogeneous load condition

gy No. 1 No. 2 No. 3 No. 4 No. §

HHRER (1) 9689 11271 10378 10948 11111

HTHE LR B REE A, HTUATRNER AR SRR SR
HRERBRASEANREXRBRRAERATRE, SRERWES. 15. A
oh, HAMREERE, BELARRARYVERSVRREABHNERZA, YU
AR RB T HEK, BRRoRTRERES SYRIFRENT A, BX
BREENRIREEZ BPKEARBEERRETH.

BES. 1505, SMMNBERYLTRETEE, T LILKSEHEKE
B G REAR AR R AR ERBREX.

2. MR TR AR R AR A B IR BT S5 K Y B R R IR L

S 7R P S0 8] A TSR SR M & A R AR B ARBR R S
MoK RS R AR B RARE, BB ESIAINE E TRAL, R
TRiE ERTEE.
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Ne. 1HOLD Mo 2HOLD Ho.3HOLD

PRSI Sl}
Y :
4 ’:
0 1000 20000 ET ] 10000 20000 30000 ammfﬁ
Ho.4HOLD o5 HOLD :
................... ¢
10 :
5 :
00 T 0 o 0 3000
No. 4% SHOLD ;
e U
_5 / 5
0 10000 20000 a0 0 16000 20000 0000 0 10000 20000 mwi?
BHhERR — BREHE

E3.15 “BIG GLORY” 58 b R IHM BT R MEH BRI thLk

Fig. 3.15 Curves of maxmum allowable and minimum required cargo mass

as function of drauft for MV.BIG GLORY
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F4E ETHEAWNERIRSH

4.1 “BIG GLORY” #ARMAE

KA. HANDY BULK CARRIER;
FEEK: 185.0 m; T 32.26 m ENE. 17.8 m; EFWEEK: 1256 m
FHHT ARG, KPS, NEENER. SERTGHIEKATRRKESR
MBI ER AT RFTENERL 1

#4.1 EHRMBAAGKAEBNANERLAARE

Tab.d.] Maximum allowable cargo mass and aximum allowabie local weight in each hold

e No. 1 No. 2 No. 3 No. 4 No.5

BAAHREE (O 15970 16400 20430 15900 18200
BAERAFAR (/o) 256 18.9 25, 6 18.9 25.6

4.2 HEHRBEERTIRES
1. T 1
1) AR EERE:

W RSEEER N 2.0t/ MR, RNBARETR, SREYERNRSR
FEMFHBNARE, B 4.2, FERESREN 0% FRERKRER, E
E2% 1% St

Fd2 TRIBZHERERER

Tab.42 Cargo weight distribution in each hold for condition No.1

iy 16 No. 1 No. 2 No. 3 No. 4 No. 5

ERER () 15967 0 20180 0 17218

2) BRI
AR 12, 130, BrEKSh 12. 88, FHIEK 12. 50m. WARRETER

AN BYRESE, HPRABKE TSR 3%, BATHEESLN 72% M

a7



BE SRR A T MR R BOR, AR4E TACS S17 BESRTB RARAE— R ARTEAK
B BB, SRR EAAEE No. 2. No. 3+ No.4 K No. b AR,
ARAAEET A A Y FRE R, TS No. 1 SEARHEK RS, BRAAGRCKERK
EHEESHIART 103%, BB TIFHEE, WA 4.1, BT HBHZ T TR
BYGREE L TACS URSLT B3R, B TRMEAN LIFHI.

PDS.F.xlD“ B.M.x105
8 i Hog.
5
4
2 s
] P N
-2 .-
-4
6 o
-oer
-8
ho | Sacr
FR.NO 31 66 99 132 165 198
—_— 1 8.F.
: B.H. .
F, + 3 Aftver BHD Correction E
........ ©r--eeee 3 hllow$.F.
................. : Allow B.M. |

# S.F.—SCEREKETA. BM. —EF#I/KESE,; AllowS. F.—fLVFERKEY
Allow B.M. — #iF#eK4H; After BHD Correction—&MMEBHEIER.
B 4.1 No. 1HisgstKEt8yh. iR

Fig.4.1 Curves of shear force and bending moment when No.1 hold flooded

0% No. 1, No. 3. No. 5 SR AEHHT T 448, K ERERAKTFH, M No. 1.
No.3. No.5 MRS E BRI 7. 14n, 8.28m, 7.07m. MAIAI 3.2.4 HJF
RETEERRE, FROEFREENTEIERNBEAAFERE, WEK
TRERHARFTESR. BRNARREASHSRRERRFSCRKIBIERR
MEREE GRS ERNRER, HAAERE. TUHEREETRRE
RREER.

3 BETE
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AGIRE: ERARBBREEN L 0o’ RU LHEABEN, SRS E
N2 BHPBREER, BEEHERMWERERE R 2.9 o/’ WEEREE, ZEBHRR
LA R E K. TR, HE R B A K RS SRR R R IR K
M TAMRY, —BHTHATEE, REEEEEA 3.0 v R EE AR,
UARERAEOHREIZE, B RER/DEMRERN No. SAMHETE.

2. TH2
1 BERRRRERE:

FE EEEEE S 16 un MV AREHR, KRSRIAYIRATR, &8

B ERMFE 4.3, MAMMERRERN 0%, FrABKMEEN, ETEELT.

£43 TH2HEHEDEERSE

Tab.4.3 Cargo weight distribution in each hold for condition No.2

g No. 1 No. 2 No. 2 No. 4 No. 5

HER () 10000 6000 20000 6397 11000

2) FRARSRIEA

BE, MRAAEMEAK Y 12, 17Tm, RRZKA 12, 85m, PHRZK 12, 50m. SR,
MRBTESS O AR, BABKEHE AN 80%, BARKBEE LN 68%, 2
B RATAAE — B M HK I BB, 4 RKIAFEE No. 3 FARHKE, MM
BABKUHE AT T 101% BETHHATEE; H%E No. 4 RMHBKR, M
B AT N E SRS T 107%, BABKESHERAERT 113%, HAHMS
SR TR, 274978, RREMEAREAREDT ATE: HEN
ERBEWAATESTFMPRANARBITHBERAAGTESRE: BNo. 283 HER
FINo. 3&. 4 HARER MG TR BIDAH T AIFE, W 4.2, Bk, ATHF, MATK
BYGEERREEENAHEEK.
3D HEHR

ATRAMHHEN S HRERSHRADOOER, ERETEP, MR
HANTER — M B AR RN EDF RRIERIMRFTRE, REZTH
WEAHR,. WTHEAR, FERELFERTHESTMNTERE. RE
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HERERTFHENNEETR, BHRFERANRERXRERERTE. W
RATTETHMENKES, LARNERABARBRICE X TABAR
BAR, MRSEEMANLERELESD, SN ZENAEEENE.

No 2% 3HOLD Ho 38 4HOLD

L 10050 20008 e 0 10008 20000 30008

Bl4.2 No.2 & 370 No. 3% 4 HREKBBBRZ ML
Fig.4.2 Curves of maxmum allowable and minimum required cargo mass as fimction

of drauft for hold No.2 &3 and No.3&4

3. T3
1) RRfREEBARAS

FEARE, Hh—RER: HaTHRFEREAREERERMED M
BO9, ERBAEARS, B-RENBAAFESBER,, BUEPER
RER, ERAREEERIRAE. nEATH, RYFEEAL /M, FRER
MEELHR RS 4, FTHERRATH, WREERENI0% B SHER.

Fd4.4 TR FRERDERS
Tab.4.4 Cargo weight distribution in each hold for condition Ne.3

finss No. 1 No, 2 No. 2 No. 4 No. 5

REBHERE (D 0 11000 0 6000 0

2) MERRSE R

LB AR E IS K de=d. 90m, BWKds =6. Tdm. FEEORAER, BABKIAH
H53%, BABASHET A FEBE-HREIKY, BHNTHERERF
. EZLAT, MEESREEETRE SPRERLFENERIRE, No.2
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7E No.l 71 No.5 EHMAHHEA 200 BRI 600 MEBK, K No2 BT
A, FTRE No2 AVEREBAEAFEEA.
4. ITH 4
1) MfRseERE

F4e.5 THABRRBYRENE

Tab.4.5 Cargo weight distribution in each hold for condition No.4

i N No. 1 No. 2 No. 3 No. 4 No. b

HWRNE (s | 4000 9000 0 12000 0

SARRER, P RENEENTR, BESREARERBRT TR
MR VR . WA T, BYEEAL 5t/ SRERDERSRNRLS,
FrE RSN SR, MRKERER0R BB EREE.

2) MARRER

WIS A d=6. T2m, BRKd, =7.98m, B AR AT A4S B
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Fig4.3 Curves of maxmum allowable and minimum required cargo masgs for hold No4

3) BEHE
FENo. SEEMBFEATOOMER K, AN, 4FHAALRIEK, T ENo. 4A8HEE

BEAEAWHEEA.

5. IH5
1) MAEREORE

EARMEE, APHEHRREY, HAFRRNRERED T B KB
AHEER, WEITHR, ROFENL t/m’, FEREDER SRR 6, I
BEBMATH, HREERAM0%, BKRHER.

F46 IRASEHMBPERSE

Tab4.6 Cargo weight distribution in each hold for condition No.5

e No. 1 No, 2 No. 3 No. 4 No. 5

BAERE (M) 8000 0 12000 11000 0

72



2) MEANSRIERR
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M, No.l. No.3FNo. afpf3E f B THREF P REAN BRI NIRRT
EHE, AR ERAFEEDTAFAFE. ENo. 3F0ENo. BN EMRE
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Fig4.5 Curves of maxmum allowsble and minimum required cargo mass for hold No.3&4
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3 WEHR
ZENo, 2HINo. 5 F A8 23 B AS0%F1100%3 E2EK, H-ANo, 3FINo. 4 AR LR

K, FTEMENo, 3MIEENe. MM B M RB B LA AW EEA.

6. TUL6
1) MAEERE

B i, RFESMIERERK, MELENe. 268, RN LSS
K, MU ANEE AR EERHT RN LESRR, ZTHRAMME
I OERTES, EENo. 2BME—RIEEE GARSERN RN
M), RYEEHRL S/, SRMEERKREFREDNRL T
2) FRRRGREAE

B R I K dr=6. 47m, FBAEIKd, =7. 69m. BoKERKIAE 461K, &
KK TEE A hA0%, BRI RAHAR, BHMEEREAFER, &I
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Tab.4.7 Cargo weight distribution in each hold for condition No.6

s No. 1 No.2 | No.3 No. 4 No.b | BB B
HEHE (W) 0 11271 0 0 0 / /

EREKE % 9 100% | 100% 100% 160% 0 100%
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i0 /
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0 lﬁﬂﬂt: 20000 30000
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Fig4.6 Curves of maxmum allowable and minimum required cargo mass for hold No.2
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Tab4.2 Cargo weight distribution in each hold for condition No.7

BE 1 2 3 4 5
BARIRE (W) 0 11000 0 0 0
EERAE % 0 30% 50% 50% 50%

2) FRARSRBEEAA

SR A E 2K dp=5. 52m, EBREKda =5.69m. BRI AE S A56%, B
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FEARERS. BABRERFEE, No 2RMNEREE D TERTHPRENER
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MR %£F IACS UR $25 i CCS BmE BTk

PR MY Bh VR PR 0 A B B DR B R
1 HE
L. ATERERANNZ2H, &SR TRERGHMEE, B
Pyt p4e (TACS) SBIL T 4i— ok 525 “ iR AN b IR B n i = % 0 10 Bt - T
M7 [Harmonised Notation and Corresponding Design Loading Conditions for
Bulk Carriers(Rev.1/2003)]. ESR7E IACS Rih, FEREEEMNETHAM
R, FREANMAM ISR BRI SR TROREER, AERREM
IR BT B TR .
1.2. WHG—ERAGREEFMHEEHRMB IACS HArANERBZITER
RIFER TR, TTEREELME A B AT FR BT MREL
1.3, SefFERfEP R T S EEFMFRRITERBR TR, EEH=EM
JRHE A N AT AT R AR A E RS, EREERNREER.
1.4, WIRG—ERS AT FiEhE G RNiEm S, SHhRENIES
TR IR BB T
2. EREHE
EEFEFAFHE 150m B L. 3T 200347 F | HREUBRETRESRAMA
i ) 5 4 0 S RE ) 5 4 140 D B LA T AL A
3. BXRER
3. 1. EEAUMAN IR
3.1.1. BC-A: W2 LNTF4&MRIMATT LU#ET BC-A BHARE:
o WIFEREYEEN 1. 0t/m' R EMTH &Y,
o ERKFIKIMAPAIAIRETMR, #
o HER THALE BC-B HEXR.
3.1.2. BC-B: HAULT &M HARAHT LT BC-B MipHFRRS:
o VIMEEEEYWEEN 1. 0t/m3 RU\ LT ESY, M
o IHMENWEARY (FAFSH), ¥#
o HHH THAKEBC-CHEX.

ol
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3.1.3. BC-C: 2 BT 444 OEANTT LL4E T BC-C Bt DR as:

o FHTHITEERYEL T L ot/m3 THED.

3.2, HAbHnsRas

3.9 1, BABYWERE (t/n3) {naximum cargo density(in tonnes/m3) }HiInAx
E. LEHNBRRYER AT 3.0t/m3 &, METREREEE, HERSH
IFHAER BRI ERE, ZIREIGERT BC-A 0 BC-B PhM AR,

3.2.2. THBOHE/HBRY no MPYHINIFRE. MLEEHASOIAEEZ 5.3 £
WO/ BB B ERN. NATHERAGE, ZFEERTHARRER
Pri& (BC-A. BC-B. BC-C).

3.2.3. 29k {allowed combination of specified empty holds}: EiBEH
R RSN, NATENS, FEESHRNASERESERSA, %R
& FEMT BC-A AR E

3.3, —mEX

3.3.1. “EBAMK” hEFHELZLK.

3.3.2. “EEE” HERTRYRBR S HARERHE.

4, FHHER THRE—RER

4.1. BC-C B ImAR=S NA & 0 T6L:

4,1. 1. 5

o K. BARIK

o EHRE: 10%EHERD

o HYIEE. WRTHE RRERNEYETHEF

o EEM: TH.

4.2, BC-B fitimrs A &K TAH:

4.2.1. 4. LEITH.

4.2.2. BE%EE

o k. BAWIK

o BHMA: SREAMAMESE (RYEE/HRFF)

o HWHEE: 3.0t/m3. {HE, MEMMERTTRT, HPFEEDT
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3.0t/m3, MR AGHBRKEDER, FHNEXEYEE MRS

o EHM: TH.

4.3. BC-A PHIDFRERLAF B T

4.3.1. 4. 20IHR.

4.3.2. HEEEBARR TN

o Fff: ARYE 3. 2. 3 B HMMINFEHRETR

® MK: BARMK

o EHRA: HERBRRAARANERE (KYER/HEARD

o HYERE. 3.0t/n3, BE, MBMMAERTIAT, BYWHEEAT 3. 0t/nd,
T B i BB OK R D, B8 0 B K S TR M i

4.4. KBTI GEAFHHEWRRRS

4.4.2. EHEBAEEXK:

4.4.2.1. —REHIN.:

4,4.2,2. BEFEIM:

4.4.3, HERBEZTIAMREER

4.5, FiR 410 4.2, 4.3 04,4 PEFI TR S A HBRBEFEMNRE, WEH
AR, AR AR DAY -

4.5.1. HiHRE: BimM P RREADT 95%, HRKHREM 100%

4,5.2. FRE. FIEEFES 10%

5. WIHtEB TRERRTEERER

5.1 BX:

~Ah%iWAmWﬁ%mEkﬁﬁﬁﬁEﬁ%*%%¢ﬁﬁ§ 5XEE LK
HRAEAEE. WERLNGETEEK. HREKE. WERETRETEZK
FEWBS. ATEFREREBETANIRN X TE=ASH.

5.1.1. Mp: BAKKE, HNEETRT, RRELFHEE.

5.1.2. Mpr: WEEBRTHT, HYNELNTE (ERFE=HRREE/IMHF
B, B/NE 10t/m3), BEMOEBERITHE, SBNEEE. M NADT

Mo
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5.1.3. Mup: BKIKE, EHREETHNRITERRATHT, BRAOBAATEE
E.

5.2. BTAMIFREFER (BC-A. BC-B F BC-C) WE—MAEMHR, WNMUT
R TR |

52. 1. BAARRET, BRTUERARMS R 100558, WEE
RIEBMTRE, BB Me MY,

5.2.2. BARKERET, BRTHERASTHE, SERNAEEZE D S0%My
M.

5.2.3. BAEREKYN, BMTNEERNZRE, ZREELITR,

5.3. ITRAEET (no MP} HiIEFER (EEBOR/ARY) BHEMESR

5.3.1. BTRBRARZAKE, FE—HERTUERABMAM QnEHE ) 100558, X2
B ERRTARY, ZHBN L M IR,

5.3.2. S3BAWKE, £—-RBTRERANGRTRE, ZRRMETR.
5.3.3. 6T AMGKE, EAFHASRETINERAREA 100585 (WEHE),
BERAEERTHE, HFHRYNEEE M Y. WREZHESHRETEE
W RSERRESK, HHAAR RS Mo IR

5.3.4. TEREAFEKE, EAMASKRTRNERAFFRTRY, ZRARREN
fiEase.

5.4, BC-A BHARE M RER

5.4. 1L BRVKE, iR ETRNER, ARRTREEARERTRE,
EA At o

5.4.2. BREKE, HTHBERNKRE, YRR TIERABRBL (WRE
i) 100% AR, MEREAERATRET, MRS Mp+10%MH HI 54, HE
FEEIFRAED, ZRBNRAAFREENREA Map.

5.4.3. BREAN, mEEEFASERERMERTRER, 5EIME4KE
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