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The Deformation of Ship’s Hull under Construction (No.6, Final)
By Michitaka Oda, Member

Summary

This final report concerns the problem of deformation on the propulsion shafting.

First, from the results observed in actual vessels on berth, it will be shown that the amount
of eccentricity of stern tube bossing when plotted against progress of work differs a little with
the size of vessel. And the data on this eccentricity on one vessel may be applicable to its sister
ship with a considerable accuracy.

Secondly, the relation between the amount of vessel’s deformation such as stern rising and the
vessel’s scantlings, the berth foundation rigidity, and construction seasons will be discussed.

Regarding this problem, some experimental model tests and theoretical investigation were carried
out. The conclusions are as follows ;

(1) The amount of stern rising due to main deck butt welding is decreased as the vessel’s
breadth, depth, and plating thicknesses are increased among which the influence of depth is most
predominant.

(2) The amount of vertical bending deformation is decreased as the supports andfor berth
foundation on which the vessel is being built become more rigid.

(3) The amount of vertical bending deformation is increased to a far greater degree when the
vessel is water born than on building berth.

It follows from the aboves that the small, fine, thin vessel, if she is afloat, tends to deform
easily by main deck welding, while the large vessel hardly deforms.

(4) The climatic conitions hardly affect the amount of stern rising because the temperature
difference between main deck and bottom is very small during summer and winter.

Finally, from the actual vessel’s service records, it will be shown that ore carriers and oil
tankers tend to deform sagging when they are loaded. It is presumed, however, that even this
heavy sagging condition will have only little affect on the deformation of propulsion shafting if
the vessel is built with engine aft and the loading is mainly on the tanks or holds in way of

vessel’s parallel part.
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RHAKHLHET B, x| R
¢=cos ax (Cyshay+Cyychay +C,yshay) (3) \i F/ 6 X
20 %

—FTBY, y=0 T v=0, Fi y=2¢ T rv=1¢sinazr K HY
Way=0 riuE, 7 EF T o,=0 L\ 5 KEwiigicviging, £&T
DFLEE LRI DILNTED, ZDLE =0 K3 (o) T,

0go=Coa?shay+Cya (2 shay+aychay) +Ci(2 chay—l—ayshay)
Thb0b, 3 EF T o,=0 L 351D 6 & (—dz0) ZMIcdOREHDT oz & LTERAT %, (00 VX
YyIELTGRECIRV D, 2 CHALABHIREZSCRBE IR RN ThEEHAL T 5bFTh
Bo TOHEKT, UTOMIBBM IRy, ~BORELRL AN 5,) £ 5 Thid

22 S@Eean

0= (cos aw—1) {Coa?shay+Csa (2 shay+ay chay) +Cia (2 chay+ayshay) } (4)
0y=—acos ax (Cyshay +Coychay+Cyyshay) » (5)
Tyy=asin ax{Cyachay+C;y(ch ay+ay shay) +C,(shay-+aychay)} (6)
o2l
_ 2Cch2ecc (%o > _
Ca=— (sh2ac)?—(2ac)? \a/, Co=—aCy

' Cp= sh2ac—(2ac)ch22ac /f_‘,>
(sh2ac)?—(Qac)? \«
%85, (CORBRIHESEK, K4 & X{BTVD) Thhb ETHADEA? X
Ev= —cosdx{Czachay—}—Ca (ay shay—ch ay) +C,(aych ay—shay)} —v(cos ex—1)
{Coachay+Cq(ayshay+chay) +C,(aychay+shay) } +v{Coachay+Cs(chay
+ayshay) +Cy(shay+aychay)}+ (%2/2) {Czdschay +Csa?(3chay+ayshay)
+C,a% (Bshay+aychay) } —2 12 (Coad+3a2C;) +2 12 (Coad+3a?Cg) — v (Car+Cs)

+(Cy—Cox) 0
FAOLED (2=0, y=0 T v) % & r L, v=03 r3hiz, Ci=—aC, OBREAT
C
61=— aEZ (7[2+4)
) 27.6 cTysinh 2 e (8)
" E{(sinh2ac)2—2ac)?}
—7, BBRORER»DIX
_ 8, 812\, 5 n%o (1Y
h=ZeE <le+ n? )“‘2'7 E <?) : ¢

(8) & (9) Lal#T2LR 28 DX5ih, MROBIVEL LB E (ol BKELRDEL) 611X 02
XD B HILDTUNI BN Il D&k 6, Off, T7ebd, ¥BEOREHROELXRV-TIREL W &
M5 1A% B,

3-2:2 ABRANLBOCHAONE, B, BEOKE (RERC I ZBENRME, Bk 0FHE)

RO X 5w, AR onwT ofi<l 0L FREBORBERTHFAITHHLEELDRLDT, T T ¢/iK1
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N o DBAC X EBORERY A5,
ok = (AN
ot NN Lt (2) MEORED -
12 N k. ®-24 ¢, p=—EDr & DK O
10 24 + ¥ N FTBI A~ Tk 7ev 23, DK
8 LIMRE OBAWCHW STk, =
™ Tosinax (7oL a=x/2l) LRELCHET 5, ¥, e~ 2v ML
A ZOTRIDTHREND bORRY, —~H I RSO IR 5 21T 5,
s . F¢: 4 535 2 FROEEOKHE COE— 2V }M&IM=2ctfo 7o sin ax dx
e L | Thanh, #AyR
|} 2
GEL y=,a(%-+ = )—2pzx+2uzz+£—§— (10)
®-23 (8), (9)Rok#E 1 A P 7 S A czt<a+_0_>
aﬁEIz ’ 2 3
2=0 TOyZy L T3L
. 0.97,03
U= "Fe(atcfB) D

—7, BEZ w L ThIIHBERC X% 2=0 TORLE v 2 T5: pu=—wCD'BEL THIMOLEY
7.85 rFiuF w=2(2a+2¢)tx7.85kg/cm ‘
THHHD

_ 15.7(ate) x 107014
Y= Ea(afefd) (12)

WX pLwi X BF RO (BED) siX
0.97,0%  15.7(a+c) X 10-37%

S=yt =gt s B (a+¢)3) (18%)
(b) HME © I #
BEOFHIES 0 ZHIFE X 231BIEH 01 LFHEMRES 02 L OFITH S,
_ 2Me 2 c%iry(1—cos ax) _ 2y (1—cos
oy = I2 = ng , Og= aA ax)
il I,=4tc2(a+c[3), A=2{(2¢+a)
THBEMD
=0yt dy= ZZ O (1—cos ) (1/A— c2[I;)
MREEDEEAL u X
_2dry [ sinaz \/1 ¢
ws=t (w2l )(A I2> (14)
FR (2=0) DURHEN uy I
_ditry (c* 1)\, 128, ( 1 1
Uo= an<I2 A> 213 a—{-ZC} (15)

TZT Ty FRDELSIED D,

21
fo Tosinar=ap THBHNL 79=0.78ap/l, T 7o b HHBREI RIS, FIND—TTIXERIG
F) o CELTWBRD L THIE

1) 0.785 a/l>1 D r T Ty=0, } (16)
2) 0.785 ¢/l<<l DX XL 7¢=785a0,/!
LEDDo MED SINEEIC L 5HALER T HLEN L\ XiT,
0. 90,13 s
5 09748 | Ee(a+tcf3) el e>1.281 an
" Ec(a+c/3) ) 0.7ac,? g
W fetil a<<l.28!
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‘—‘jj‘v ﬂé]ﬁ@mm Uy I
1.28g,12 { 1 1 »
J E | 2(a+ef3) a—{—Zc} il a>1.281

U=

128, (1 1 }»_
E 1 2@@+c¢/38) a+2c¢)

aded | 1 1 } .
I E \2(a+cB) a+t2e FerEl a<l.281

(18)

A7) Xy, BIIA—FOrE, BEDIEOVTL25T 2k (1) B cBBLRB L IS5,

(2) BIIRERTEeRNAZI VLRI aBRELIRDESIIPELLBHE, I-ENT e EVE ST
aNKEEBL D LAKREL LB LL a DB X 5 6 OB{LIX c DE(LIR X 5 ¢ DL L D/,

UL 8. 1 IR U BRIRER R L AU T %o (17), (18) RICIIE ¢ DEBIADTE Thiglhad,
BAERERNSLR 5L tAKELIRDEL 6D v dEAVTHEARD S, ZhIIFHEKDLOTEEMROER®
¢ 3~ 4BEY DL XD reaction stress NJFARILDOTCNABEnD, WER 6 mm LD L AT 7y 23FK
B rarZ R IBsDTCRIVWhEBbhb,

FRIEMAEEC D LS ERTH 5, ERRIEBEC X 5 IE p AMTFRBOT—RREIRITE W)
ZEREWTHA S L, BERTA (p LEAFR) CABRRICTREOEMT (REGHL LTREERY) M
YEHT %0 LOSETILTBHER SRS 5D & ) ERRENZTR S kDR I LDOREL Ky -
FOEE (BRHIE) 2IZRLIRThE b,

3-2:3 EWOMBOKE MK FTHOEHE EERLCIOTERERLIELS, Bzl KEL
Fet B D REDFR/NC IO TRBOR LY XA CLRBIET S a2 T/ TAH

%o MBOIDER-25 O X5tk (REL) OFMRICHIT €~ 2> b Mo
NHALE L X OBACONTHRHN TS0 b w, [ 12 LERECAELL 9—+$p~ %

TR, AL DR TERCRNTHBBMIRVWbDE T 5, (5 § 2 g 21

Zyi3, HEwCX2T—RIC ok ZEWTLMEREEC L 50) R-25 KR 0B

BAOTAL, DRI L~ THRNTE 2 12K -26(a) O L5 ,
Linh, EWAEGEXIIK-26(b) DX 3 RHLIRB, TARES SIX 0=y
W Y o tys THBR, B2 D(2a) & () OBATE 11Umes) © s HAOK
L B LT, BAOTERBS 1R (43) KORINDH, BL (REL
g BERSCE T o EIET pooe & 0 FREICIE TRO L S kb b, LR (4-8) Rick

Yo o "
Al ¥ G B EEIRR-2T R
@ EREnACEE R (1) BL 2VpXwne ¥ (BLD)
.26 D & 33 . M0L2 L2 kb
R SRR 0=8ET (1+4s EI> (19)
(2) BL 2fro k¥ (BL=2~5)
1.8M, 0.08M,L .
V=JkEl Y RETD _ (20) s
18) BL RREFWL¥ (BL>6) x 1074
L L21M,
O=—JkET (21)

(19), (20) KROBAIIXK-26 (a) O, (21) ROBH
1T -26(b) DR+ B, L3t 150m~230m BEDKT
iE—fgie Lg=0.5X109~3x 100 cm*, k=2x102~8x108
kg/em? T B0, E=2.1x108kg/cm? 32k, BL=
4~20 xind, Thbb, WMEETX §x—Hc (21)
RCELINBLELTIV, |

(21) REEDL dcl/ VR ThHBMND, HEHEHEM ®-27 E@ORBriisg
KEWZE (DOF D EBIETY) BED SNk
B2, EAVEET BIEEICIE S BB LI E L Abh Do T ThATEH %o 0 IPOES LITiX

5L
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BIRLA B0 2D XS, BB LTIk, BLED JIRt 5 RORE EI OBE BRI 5HIIT, i
BAWI X A 2-1 THRA LR BT B ELDRO e MO KR/MNCB R 1211 ODORTE L Hbh 3Bl
D1IDEEZBR5,

=7, #RED 51k (19) RC k=0 (EBBERHEL) LBHI IV Thbb,

_ M,L? p
O=gkr (19
Melko (21) K% AL O TEIE §=0.61 My/B2El Tk b, BL>6 »3iut
ML "
0 5oEr 1)

(19 & (2V) r#ikigT sy, AUHTFE— 2 Y MERTBBAES 6 3G e A% (B
F) RFRCREL LB Lb2 B0 L (8) AnbAB LKk, DK 0¥ (FHR2ERD) K2k
REOBE (F72B0) O EThAMARIL ¢ AL FIRIFEH/IS 525, EE c 8- 2 FIITE
HES U A b,

Thebb, PlLEEBLOETERCOWT, KEROBAIIEKED DK ORETEIIZL A NECK b
o, MR (32 \WIRHER, FER) Tl OBEBRET B LIt b,

3:2:4 BEFH CREZE) O¥2 :

e LORGIHED L T HRORESMC LTI, H1HN-11 K575 t ZA# S24 0% (1A 178}

DEER L, K28 12575 t ZLAM S28 0BHR (8

Ao R24H, BX) OMGHEE SHEOXEERE) s
X0 ¢ R s BT, DK, Kharid 13 B~14 B BEEEC
ol %_J >J¢1_<17 L8 6§ 7 T Ho S24 r S28 rpEB TR HE T
50 @ paN HUTW B, D 2FNBE LK BERD b
. / I\ O ETOREZER AL SIHCTFREO L 5 Kb IR
NEEEAZN .
‘ ‘ B4 : DK gRE—DK (L) KiE=8°C
I l DK 4H{E—3 b & 40E=12°C
:4? /] 1 %41: DK $BR—DK (1) &E=4°C
40 ,[" DK $HE—+ b A4fE=8°C
o 38— f - CRBOREZEORAMEL 13~14 BicEbh, 88
s —2 SE RRE o BlETE 17 Rebigaciz DK, = b 2 O8R, KRN
N FLLRY, SH~ITROREEY LE/AELZIE
32 s R ERARKIES T 5, BE3HN: 9 Tk x v — S6L
P I 2s 3 ”o\WT, DK ¢RI~ & b ASEE<10Cray, 3 B27H,
- ThH5,)
” 7 LREEOFEREY LB 2, DK &% b AOMGOEEE:
s 10 n ’zﬂg ’3 m§4 I5 16 17 BEBOFBEH L b kE VB, FEOREEDELE
R-28 fafkeRiE (8524H, S28) 12—-8=4C WBE R\ T L HbH B, ¥ie DK O

B DK EOXRREL DZLEHOHHELE X b x
T, LOEIFEA B—4=4C ICBERC LAbM B, S, HEHEICOWLTIEELI A |~ T
50% d5vihed, EHRAKREEGLERS0T, DK 8 14 L BEOEEEISRMC E o TiE 2
AEELRLBEDTHAS,

LIeAioT, BEFHOLACIIMED ETFTObAMEMCINIZL ALBELAWEES b D, chETD
RUWERTIL, LB Ees T2, BREORE) BABRAREIC Lo THEERERYRTL S FEFIT.
Tt e, #KRTHD hog, sag DEILOWTH HREAEESHOBEIITD bRl

LirL, EhThbervg, EHOLTOREENLHL VAR L Link &, BEREARGED L ToOb.
MBI B B BIF TR ONTHEL TR E 5
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VWi, RiT, BRRNLRBEEIECRECEOhCREECKRA LcER 2 ThiE, BExEROF
PEHID D hog KieBTHH o Lo T, B &Hicthfhl1£F o2 AUEBRTL1S ALG
IR EBETCELLRELT, 20 2E0REZFA—DREETCENTEIE 0L THIE, FHBRER
DHNLHEER L b sag i 2EEIEVCETH 5,

—7, B0 LTOREENLHI v kw2 ThiE, DK 7 vy 208 h 4w Xk 3 DK opiEicEmn
HEULBZERNELDNRD, Tibd, ME-AE—-DK OficBrEEL td Ly, Bfgsosay, DK
7uy 27 OYRbLRICYDT, DK ey 7ORIZTTCRBETADR P ADEILAHLETHRR Y&
RELLLL T, TOUEbREHEINL DK ey 20R X3, LAWOREEYE#ELEL 2L, DK 7
Ry 7ORIEZFHL THAEDRBELICZ LR D0 LIe2T, EHEER L LPBEN: ¥ FUEE T
WRBE, BHMOHF DK 23S 5 LT 2RINAZ LB 2ici b, 0D, BHBEROHS sag ic
fehTniEsrbhbe

EERMEL LT, BHAKHL ) ETOREZXNREVE WO T BROR UL S THERLEBED
21 THDOT, BOSFLEADEFL ¥ HEThE DK LA+ A0BEEZEILOHRAE /Y FRE THD
R D, 0¥ Y EFUL, DK 2418 beBEHET 5RADO N Y FRETCILTORUEECHE 22 L 28
RELTWBELTTH S,

DOEE, EELREEK L IR L BESEH L OBRKOWTEL 5L, KHOFNIMEENAE /D b
5Ch5, HlxiE, Sonderegger ® AT DWIREEVIZ Y HEIHHIK TV 2V 3 BREEYREL T3, #
Tz, EBEOBBR® 20=ga(l—e~*T)/a%co T a*TLl DL FiT 20=qaT(1—a2T/2)|Co Lich, == C
q (BE), T(RERE) 2X—EoL&, WOBREXRLLSL o (BHRK), o REERER), ¢ (ki)
hkxh o (BE) ML R5H, OBk @, ¢, 0 DFITERLTIV,

BHFE e DK SRR & DK (k) KRDO TR ThORHRED 4 FEBRT 50T, DK R L DK (L)
SEOENBEL AL TCRALTHORE LT EHENEHIAEVWOT) RBOF R K E Sk 3, Thb
B, ROFFHMMIKE Do LI TEHREMOI A sag LOEANH L W3 22k B, LaL,
RO &5 iR E ARIE L OEZE L L2 CREI RV O T2 OEBHELELTE S order FE Lo,
LepioC, EEER EEMOFVIMRIVNE WL W B CH>T, EERME: LT, BERR, BA
HDAT Y FEEATELOBEEC X 5 IHEOYEIELR T RO TH 2 EL bhE,

ZZTERTREC LR, EROYIEHLROEEL S VCIBEEOIMEOKET DK ol K L1 L
T, ThAEBCEKEOMAED hog, sag BOBIC 275 DTIXIENEW5 HTh b THb b, DK
DRAD 5 b, ThHBRBERNOHCRLOMH (S, BHD, E#HM) LHEOTV B DIR2on T, #K
T X o TRARRNPEL 7eoTh, HED hog (F70iX sag) DEHL LTBbhWnbTH S,

B, B &L oo L TOREZEOE L, BELETIE, BROKFEFAORIOHERE 5 HT
WBEO LT HADHLAMCHEEL T2 RELbRS, Ticbd, BERHNEERAS & 313, Bk
BUNHE L [IB EFHC X B HO L 0 ERT 5O CRERSD T VM ERWY, BEZHRELCHS L 213, BE
XIS 2O TCHAX VY IR LTI hEEIEL L L LT3 E2EL DR, Thbb, LHRER
BEHBRERC AR TREMEOC A DTO 2 RBTCREINRTWA L LR Bo LN DOTHRAR TN DR S
L, RPBEROHA sag LOFEAIRNL W3 T e InB, UL, BKREECHRERNEEACBIA
TOLBBYEBL 5y, EREEEBATEEEY Lo &, EXKEFNCIMEDE X2 i 0~10mm fi
BBz e BRDOIRBHH, BRI LR CORRTZRIRD bhic, BETHIE, BEOLAMENCE
BETRAESIDEELBD TUNMNINWEE LD B,

Lk, BEZMAETOLAMRRETEECOWTELLY, BECI3BE0 L TOREZO LA HME
NTCHBZE, BIW, BEXOERNRLOLE L THMIOER (B2 IXBRARE, BWEEFRLY) ©ETR
EOEThAMEMC S ABRERHOERDOLERR VIS /HI Wb, ERE T, F0BERL LN
WD THB LB 5,

4 #EEO hog, sag OMHE
ZHETCIIBEDOLETHADL A OWTLRELDERLE T HE L TE0h, BLOBEHOMENAREN
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CEERREREE OO, $bAA, BEECENTTIRR SBFETH 5, BUEERO hog, sag DRI >
WCRE2H, K13, 14 Tohient, MEORIVMEL S 2V —, SRR SIIEEC Y DX 5 ki
TR L TV 2D THS 5 25 FOHEHRE- 410573,

R4 JEHEFEM, WiEHo DEFLECTION #H#E

% B & B B 7 on -
EED A B , C D E F
DWT (£) 37.135 52686 190481342771 89962 o1 717
1% NO. 3 3 7 5 175 1 6 183 [ 98 |47 1 2 ? ] ]
L.DNER L D L L D L D L L D L D L D
Hez Sog o R S s | s S S S S S S 1 s S S S S
Haxiasso® ) 40 | 60 |50 | 63 | 120 | 90 | 100 | 130 130 | 100 | 90 | 125 | 165 | 135
% 35 N, 7 3 | 13 1 16 [ 17 [ 17 | 98 193 149 |3 3 4 2 3
LOOE 5 ) L L D L D D L 0 | L D L L L
| Hoz Seg0 58 | S S 5 S S S S S S | s S 5 S S
o2 oR | 1a0 | 60 |90 | 100 | 30 | 713 |00 [ 10 [iz0 | r0a [ 119 [ 69 | 160 | s20 |
5N, 13 1 15 | 16 8 {18 1719 199 [ — |57 1 4 5 5 K] 4 |
LOoK 5l D D L L D L D L L {0 L D D |
| 70 . Seg 2 51 S 5 S S S S S S S s S 3 S S 1
Heg lﬁffmi 90 | 50 | 60 | 40 | 40 | 90 80 | 70 } 55 | 70 | 48 | 40 145 1o |
3B No. 16 17 17 19 20 20 - - 51 6 6 7 4
LDoES] i) L D D L D D D | D L D L D
Hog Sago ' | S S S S S S S S S 1S 3 S S
Hoﬂgg@?”’i 100 | 50 (120 | 70 | 20 | 33 90 | 40 |8 | 27 | 110 | 37 | 100
TR A 19 | 79 | 20 21 21 22
L.DOW B L D L L D i L 5 0 Son weg
Hog , Sag » B S S S H S H
Hg2asuo® | 00 | 100 | 80 | 10 | 40 | 10 D SmEmESIBLE T
mm

R 4T, A—DOfET, HBERICHNTEREC sag OBIBINT 3 & L 2%\ 012, e s ms
DR LD VIIKE BT LRI BB DEES BB, _

RARRDE, 2V, GREROBRSRBLEERIC sag RAEANL S, sag OB 100mm wig % HE
BEDL L <y,

ChDEZ D, BLORERDOWT BT sag RABCA S 2 L 2 FHELToh B~ & ThAH
Jo WE, WREY L8 (LIIMRORE), RAVF . ~VOESY L/50 1L, & ¢ 6=100mm DR KB
(sag) HEUIRBICOWTEL Do b LEBAOHAFTIIMRTS 3 & T, BREM OB A EZIL 6/16=1. 56
mm 7)), RAXVF L. —~FOREICONTUL (K1 D Ey) i3 0.84mm i s,

LosL, REEBEIEO X v —, GERTCEFTROX v 7 (Fieizts—1 F) KRR L =S 94
AELT sag B LIeBH, £0BE, BOBS AR BTz L 127 <, BEEM O BA i LIeE
REIe DO THRRMOBAIZ LA LB LRV EL bbb, T
i&hb, ¥ even keel DRMERFMEL LTK-29 (a) O L 3 P

L
. [RAEOLj2 MRl () LBA o\ TEL B L, wickIEL TER
k | J;Vg . BT 5,
b i SATE R WE, BAOHIMAK-29 (a) ©X5ic a=L/4 %1% r 3+ 28T
BBy S ThY, ¥IONMBN29 (b) L35 B L AROBESHTEH S
A ig L, 0<a<L/4 BOHS g2

N i\lo /
| & 1D M

| y={2.77(x/L) —6.32(z/L)*} -3 (22)
A 4

LIRBA, 2/L<U4 Tl B 2B 3 LA |
/\‘/\i\_ s | / y==2.7T7(z/L)d (22)
(oray—"" Lieh, BARREERE B LimoT, K29 (a) 03l
(©) It # eI WIRRRT sag BACKE (oo T, MEMEROBR BHTO.L % B
29 WO R A SR bR E 2 BB,
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5 » & » &

BIOEFALA X2V 7 V- 2 L RER & OENICRBEER CTh o B0 & NER & OEBIIES S, TEeD
BXBHDVILTHES 1 FOEZOIRC L O THEENTE BN, B~ Y VI RAOTRRZ YT U~ A%ESh AR

F o ~VHOBEFNIFEHA T E VDT, ETHACHMUEH CROMECIS DI, RABEES L OTHE
FELEMEL LIcE EDORE VT o ~VHIBRECOILHLO L TEE (E) Thdo KETIE, ZDERKSL
TORAFEREZTRL, BABRETCOEOHIN sine L LTErdbh3zt, RLORAMBOBAITRRE
Boris ) OBETHATELZ LR Lo

¥z, RED/PIRC W TORME~RAMEROE L ORE/BRC L & T, #KIT1 7 AjiEr bk E
HRBMREOT LICE BT IERL L CH#HL FREEOERRD 2 Du BT,

DER, BMEEHMORERERCHAIVEEHEL T, #ERY BT, DK ORGTHEEC L 2BEDDH
AHETCBE T 5 IRAER S X OCERNER LT, ROBE, E WEL ETHAObAMEHE L OB%
TN TUTERR I W &, B, 1B, WE AEMTHIEREINI L5, BIOEENED
FELWZ LR L, —F, ERXIINLS L 213, B, 1B, WELLOJTEOEENEHECRIETEEMN
vy (e k&ﬁ“touhﬁﬂme%O%ﬁDkbé#%LL%AKm%Ahki«TﬁK&@ﬁﬁﬁﬂ
AP EEF LTV L2 ERT 5,

¥io, BEZHOLAGIINE LB 3 BE0 L ThABMERICIIE & A ZBIEBERRLC LB R,

ZLTHRER, BROBMEL,NORBL X vy —, SEMKE ORMENE sag BHOBENEEMI S\
M, w—A ¥, 2V OB XoT sag(hog) IK/xoTh, MEBEEROBACE, SBREMTIELAY
ThAMBIE Ut o L 23 LT ‘

ST, B 1HNOEBCED ¥ CRMEENFIC T 2BBEEHC OV TRRTE o SbEHRTEC LD
RS IAKRDTWDN, BREL L TRRBRETER L Livs BEEHOMELERD THESIKCHO TR
PrEd [HESYES ) OBRPBRCR, DL THEREOH 2« DBFCILTUTNZ DL b,

Koig, ARRCHI O TCCHEYBb orERETREE, TEWEY VLR W MTREBESERZIZ UDE LD
F AL BEILBEL EF 5,

2 £ X B

(1) REERSH RERECST2ESEERTORRLBEENCE T 2H%E (F48) | ERHE
v, #1118, p.2e7

(2) THEEEH (AL (F1#H)] AL, %1065, p.235

(3) KRE#EN [REEBLBEL) | GEEBRE 2%, 5K, E®, W39, p.125

(4) f B TEEORMELAE | PR, NET ¥, W27, p.8l

(5) #ZE [MHBERCKTIMEEROWME (F1B~FE5H) | ERHERTE, $H 114~118 5
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