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Abstract.

On the Ho'sting Arrangement of the “ Kotaka,” a little Gun Boat of
60 Tons. By M. Fukui.

In this paper, the author intends to describe how the “Kotaka" (a little river
gun boat) was lifted by a crane and put'on board a ship when she was transported
from the Tama Dock Yard, Japan, to Shanghai.

The hull of the boat is not so strong since she has very light scantlings, but
she displaces 60 tons at the normal condition and her weight lifted was such
amount as 535 tons. Therefore, it is a rare case to do such a2 work, and there
were troubles to be overcome.

You will be interested in the author’s explanation about the following items:-

The outline of the subject.

The general feature of the “ Kotaka.”

The calculation for the lifting arrangement.
The result of the work. ete.
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ORI B RGBEEOEREVEATED . 0»ORBERAY 48 T, MHEEOBRE T H £ 4T
BBELTKZDTH S,

BHEOBICING 3 AT BEAMEEE £ 48 MECHLT 50 RBARET, TRERICEAY
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YRICLTEDY, RZIGEVWHL L TREE Mo C. M. B. ¥ onBERNSd O3 ED, B
BOBIAEZLESD VRFTRE LR A LT, HOMICRT LEEARREIESA D R L8 &
e,

BHEEREORRIZ=ZH), HOMOHEZ bOREREM L2bO L VEESE(HRES L0
D7D TH 5, HOHEEDL member (Z3KD HICRELBS 20T, BES2EB L T8Ik

CHOTERAE TS Ltk win b, 553 Fig. 3% 4 R B E AT L CHEER LRI T 5
T it Lico HOMBEIZROERTD 2, EILHIRL ) RAOR2 O % DB TIE 1.2 XOM
455 band TR Y% . J© band X wire rope ¥4 LT, transverse O FRIICRI\W TG lower
struts TR TH D, BED struts ORI BEOELEE L HFLL LTS %, BT 2 @ strut
ORI IO EHECFEOTRE % upper strut O~ & wire rope 1T CHEL S 4L T/E 2 oupper strut
OE 2 1IZR7#E; band OHULRIOIERE & B L % LW, i LT upper strut OREGIC wire rope ¥ Eiff
. HoMiEriEERSR I ECEDTE S,

EE T 1 _ECEREE L7 wire rope D52 A LTH 543, ZIRIENIEYD & deflection DX EWEHE
2R COXBIIE L7edOT, BHEERE Y FTERTRZ Y,

LS EBSFTASE FROBIC 2 o0 band TR IE., ZicIEICEW wire rope IR
1F. BED wire rope (CRE#ROH XTI B LT HEEBHHC A 2D TH 24, /NEDHZEICIK
REROE S LHBRFBOLM L OBIRT., ZBclEL FEYRAT 2T EBRTHETH D7,
Filg 3 ARO struts FIHAGCHHRELED . TIRANOES L T35 LD TH %,

A REEBORH

(1) MGERERBOLEE

(a) wire rope—MHEMCEF T % wire rope @ working load (I breakingload® 1/7 & L
THOFTHEYEOTELY, AEBRETHRCLFCATE2E LHvERY FRAOEREHOLE
$ & b, actual load % breaking load » 1/3.5 & LTHOFEYRET BT &\ Lo

(b))  struts —EHMOFEMTEETNECH LT, £2FE% 55 fiLicli b, HEOHEESI~
{X buckling load, ##K LATE R X shock £5ic X D@ IcHIn L T/E 245, F%%EE TIZ actual load ©
1.5 f%% test load & L, testload @ 4 {%43 collapsing load & % ZEkICE~7Fch b actual load (€
BT 2L2HL6 LADEBTH D,

(¢) HBELEF—EBCBNcERT 28881z working load © 24tk test load & L.
test load @ 2.5 f&% breaking load 320 TH2hb KBHER5TH 24, AEFOFLAEHD
S EITEDOTIL actual load @ 1.5 % test load & L, test load ¢ 2.5 %% breaking load & L7
Db, BEER 375 YRORETH 5,

(2) BBHCRD>BENEEERECHTE
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mERCRD 2 RERRE OMIE Y ROBICEE Lico(B LEZICET 7eat I B o S R
HEZRRST A VB OLNEOIYDTH 5,)
b —EE EU T ROBM I L TROBEEYERHT2E VT3,

meter =m centimeter =c¢m
millimeter =mm Ton (English) =T
Ton (French) =t '

BEARREIC A 2REEEOER IX 51.396t |z LT, longitudinal centre of gravity abaft midship ©
B2 1.606mé B Lic, MOBRONL VEELEAAFEELAVWIO L HREB LR £ —FK;
BT HREL, HOEREHE LR 111609t & D7c, HOEEYE L. HHFCR T 2RO
FHARESEOBEER 4000t Lin~, BHER 44.227t, THLOME 1.606 m abaft midship &L

L7 »
p2:| H i B () C.G. abaft midship (m)

BETREER 51.396 1.600
—BFEN L odh 8] %2 791 o —1.810 ~-8.396
[ £ B oo —1.559 1.291
5 E = = —1.300 —~2.500
5| E # -4 —~0.500 15.200
5| E 4 BX —6.000 4.000
wmARXE RSB 4.000 1.002

a at 44.227 1.606

ML TR RBOHECE S TR CREER 0773t ¥ BAD RSBy X 2T 8 ¥ 45.000t
EBE L, MBEBEOHOERIZ 7250t EEIND T, IMBERUEBHRE v L c2RE
ik 52250 t. > longitudinal centre of gravity M it 1.439m abaft midship & B 7r,

(3) RHHEBOFM

PHEBERHEO VO LBERCER LebD L RL LLEORVO LD b, REOCBORE
T kic L7c, Fig.3 ZitEDO b O, Fig. 4 REBRICER L7cbOT, wire rope, £J1 &

BO—MESLHED VO LHHELTED, 2 I ICE R OB CRE % ~AL AL & 0

LTIELWE LEERTH 2,

(4) BBEEO% member iTlEfT 2T E

Fig. 3 CREMRRAL TH 206, FEMEICENEHEORR ¥ FL (MBHNINKD, 20HBHEE
2~TESOTH 54, REOMELXEE T 5BITIE %5 band plate ITHRBHE ¥ o, R
DO EED 2L ICIL wire rope HEEOER ¥ KPFIKM~TTOTH %,

(5) _E¥ strut RUFER struts O HHE

MBRED PR T struts 3FE > 754 L HA~HERE ¥1T 0., Kikic Fig. 3 R Fig. 4 (T
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TR eE L0 Th 548, Hlck2hbREO YO bRENLEHFOS 4ol

X583,
(a) %0 strut OFE
moment of inertia about XX axis I; =38,676 cm*
sectional area of strut A= 209 cm?
radius of gyration about XX axis ‘ kr= 136 cm
moment of inertia about YY axis Iy =14,859 ¢cm*
radius of gyration about YY axis kyr= 843 cm
compressive load on the strut = 2643 t
test load =39.645 ¢

length of the strut L =12.500 m

Y Y-axis B+ 2 radius of gyration ¥R b buckling factor ¥3Rd %I

L

cy

=148.28

5T both euds hinge & g5z LT, Euler’s formula T X 2E &L, E ¥ 13500T/ 1" Kv 10,500
T/ © 2EiRE Lic A c 2 53 LcE, ROFHREBT.
E=18,500 T/[[" 04

eollapsing load =

1..2
Elr _ 199535 ¢

4

collapsing load —754
actual load

collapsing load _ 5.03
test load

average intensity of collapsing load=0.945 tfem® or 6.05T/[1"
L=10,500T/1 0B4
collapsing load =155.286 t

collapsing load
actual load

5.88

collapsing load
test load

3.92

average intensity of collapsing load =0.743t/cm® or 4727/’

FAT strut B OHEHIC X 5 max. bending stress f, ¥ both ends freely supported & beam &
sz LTk o &

W. L
max. bending moment=

=328.125t cm
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W=strut OER =2.10t
*. f,=0.140t/cm?* or 0.889T/(1”
#ic strat (©h>\ % compressive stress (FRDOERIC R B, AL E=10500T[1" ¢ MRE¥25E5%%E
~. actual load |z % average intensity of compressive stress ¥ f, &3 2 & f,=0.127t/cm* or
0803 T/ Y’ T Binb. |
combined compressive stress acting on the strut
=f, +f,=0.803+0.889 = 1.692 T/’
i LT average intensity of collapsing load &dibix 2.79 7 b,
KiC strut ¥ 89.65t @ compressive load #3iF-D \ HEIC L % uniform load #3213 T/E 2 both
ends freely supported ¢ beam &{R5Z L. 3@ maximum deflection ¥FfIic L VRDHB TR S I,

Sma.x. =

S5wlL? PL?
384 E[(1+10EI

{8 Lito #5513 compressive load [T test load. moment of inertia & Ir &L E =13,500T/1” & L
7R OHTEH MDD TH %,

O Rt e T FEE 318 5 11X B eccentricity ¥ EARGHICEHE Cace O, (Cace’s “St-
rength of Material”) Ik VAR T2 &, KHZiY test load ICH LY 35 R DVAHRD/IIVOT
50, 2 ELMEHLAVO TS 20 bEX LN HRL BT,

(b) °F # struts © 5
BB ARECH W TIER] (a) HBROCT &,
JTr=1125cm* kx=4.77cm Iy=1.093cm*
ky=4.70 cm L=5.080m A=49.43cm? or 7.6621’

):0.699cm say 7mm

YY axis i3 % radius of gyration ¥# D buckling factor #3K¥ & 5,
Llky=108
EHr Db, O strut ioik Ealer’s formula & Johnson’s parabolic formula & ZHOHFER
THEHE L, M LT both ends (3 L& strut & @} binge LfRSE Lizo
(i) Johnswm’s parabolic formula T2 &

l} = 42,000—0.97(L/k)* in b/’

= 30,683lbs./[ ]’ or 13.698 T/’
P =104.954T or 106.631t
actual compressive load (& 12.05t DT test load |ZFH:D 1.5 f% 180756t A %L T

collapsing load _ 8.3
actual load )
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collapsing load _ 5.9
test load h

(ii) Euler’s formula it{k3% &,
E=13500T/1" or 2.126:/cm* DHG{
collapsing load =83.89¢

E=10,500T/i7" or 1.654t/cm® DF4E
collapsing load=69.16t

collapsing load _ 574
actual load

collapsing load —361
test load

average intensity of collapiing load=1.40t/em* or 8.88 T/’

KiT strut [HHFOERICL 5 max. bending stress f,’ % both ends freely supported © beam &

RELTRDD &,

max. bending moment=31.75t e¢m

fo =0164tfem* or 1.041T/Y"
Meic strut ITH A % compressive stress [ XKOBICED, BL E=10,500T/1" %KY, actual load
iC X % averaga intensity of compressive stress ¥ f,) &3 2% & f,'=0.244t/cm® or 1.55T/1 Td 5
M

s. combined compressive stress acting on the strut

=f/+f,=1.55+1.041 =2.591 T/[1"
it average intensity of collapsing load & DIl 343 & 75(7;,,'

ZKiC strut ¥ test load 18.075t ¢ compressive load ¥3 13O\ HEIC X % uniform load ¥32i}
TJE&% both ends freely supported ¢ beam &R L ® maximum deflection ¥3EMFKIC L hRD
TR%IT,

Swax.=1.018cm say 10 mm
(6) Band plate ORI EFELE
(a) DBand plate D3k HETE
Tk baod plate 32 2WEEX R~ R, R, &3
45 4.894

Bl———ﬁ.ﬁb——:] 1.618 t
45 % 7.606
Rz:w—']i)_.f) - 27.382 t

EH D AWEDG KK 2% bard plate (2HEx 31T 2 &, band BRI TR LR TED LB HOR
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132 test load |3 27.382%x1.5/2 &% 20874t TH 3,
BiEles AA & (Fig. 3 2IR) 1T T shear 23 b0 tBETNIX,

9 Lod
~§§6‘§. ~5.49 kg/mm? or 349 T/’

2D 3,800 % plate OBEREY FHIECTRLESDTD S,
K (T bearing stress ¥ ROFEABEDO b & ICFHHETILE,
d=FOEK=100 mm

shearing stress =

¢t =thickness of the plate=38 mm
fo=bearing stress of unit area of the plate
"=10T/Y or  1.574 tlem?
- bearing load =d«t+f,=59.8t
bearing load & test load XD}k 2.86
” ” % actual load &DH, 4.37
JHOMEE %D section CHET 2B A Y E~THELTRZOTH 24, iLdbFsix factor of
safety 5 b, Fig. 4 ICRTHE IO bOTHEOLE S AnwT &3]0,
(b) Band plate *FSEERJICIEAOKRM CH\ BZENH
AHOFG 2BHOHERR]OEHEZ ¥ 1.200m FKrx 2.000m o ZFic#E~, band plate O
F22EEY 11 KOKRHTH~Z b0 LRE L,
L, =length of the wood
B =breadth " ”

n =number ”

kT 5 b, S EOBBEE DB n b WEDTARHEY) AMHORZG 2BALEHET 2 &,
A DZ T 5B S =p=test load/],-B-n
L,=1200m © k&  p=8.03 t/m® or 0.746 T/
L,=2000m @r&  p=4744t/m* or 0.446 T/(Y
(7) HeB=THER transverse frame OB FEHE
HE T IIHE A A D E RS concentrate LT/FE 243, IOBM X EHIGHE AKETHFT2H
REREETH 2D, #HRHEO ERIEF frame TFF T IHKRA member ¥ LT, Rk #IROM
band plate CXIT HHIC AORBO FHRBMTO frame REFEOHELZF2HLAZ0T, —[E
BOOHHEY LTR2E L L,
HEREDOTRROBABEY Lz, Bl biNO2ERY 156t L L, 2% 6frame iITTH~S B
O& L. 1frame YO BREELRD, IO 3% 508 BHEOHIREL S 0.700m OFfIcs 2 EHhT 2
Lo & L, 3 span OE2 ERIEOMIBEEIIOERE & L, both ends freely supported K UF both ends
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fixed @:.JB%VC%'}’C maximum bending stresses F X deflection ¥ EH{L 7z,
both ends freely supportcd &E~7cks
top compression=0.01235 t/mm? or 7.85 T/ 1"
bottom tension =0.01078 t/mm* or 6.84 T/’
deflection =7.28 mm (E=10,500T/1" & LT)
both ends fixed &g~k '
top compression=0.00294 t/mm?* or 1.87 T/
bottom tension =0.00256 t/mm?* or 1.63 T/’
deflection =158 mm (E=10,500 T/’ & L)
(8) MR 2B OHERED
R OIRBEICHIE T 5 weight curve ¥ 3EZ | RifERT band plates M4 & DO Hic 3T support
AN b LRE L . bending moment J 7K shearing force curve % integraph r#EmLTtE ek
B . RIC—IEOHEE F 2 X FEE strength section %3 % | bending stresses UL shearing stresses
S LA L7co Wi deflection RO EREROEM AN SE A~ HELXMECT 55, #ikEE band
plate ©% 2 Ok & LETHED 3 H5MCHBE S0, hIGHiE both ends fixed, FiEEHRIL one
end fixed and the other free sl C M/I curve ¥3k¥,. integraph ¥ {F GERiCKDBI&LL
co HoOFERIL Fig 5~Fig.8 KR kkic D,
ZKIC shearing stress OHFEY RT T L\ L, ROWEHELEMT 5,
F =shearing force in t.
I =moment of inertia o the section in mm?® m?,
b =thickness of the shell plate in mm.
M =moment about the neutral axis in mm?® m.
gp=shearing stress in the plate.
gr=shearing s'ress in the rivet.
A=sectional area of rivet in mm?,
n=number of rivets.
s =frame spaee in mm.
Frame 41 FHichdT 2 ERRERNIC TR,
F=122  I=29260 5=35 M=6,888

g=LM 082 kg/mm?® or 0.521 T/ 7"

1b

gr=2% =1.058 kg/mm? or 0.6727T/.7"
n
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sheer strake Ok FHHER ICTIX
¢»=0.835 kg/mm? or 0.53 T/[J"
¢-=1.078 kg/mm? or 0.68 T/’
o4 M=7016mm*>m T 5,
HeHAEALD shearing stress ORI TIX, allowable shearing stress O i 5 T/[X'~5.5 T[[1" firic
FAHEL LTESID, AIE shearing ([CHL TRIHE2 b D LB~
(9) BERICRIT % BHRE L REROBIR
ETHICRTEHEESEICHEET 2854 L. LBECRTRETERL TR EEORE#O L AW
DT, 2O TRBEEOE Lk Lic, Fig. 20 o MEHH#TH B IC B NEHIKE] 17
LT & DRk HREROS S BREHISSS upright O 90 R AERT L 7R3 84 R TH DT
F4sem s band plate FER L D EEHEORE S 12 65.36 RTH LM 6K 19 ROGHBD 20 Bk

WSt F PR B LD A, FEOTNIC R HEORERICHT 2 BB RESF THORO L EH

OWE LHSOBRBRTETHEL LBOTH 2,
10) H oMo HEiH
Fig. 3 I LT d 2 BSBEOER LG HORRROHC 507,

2 o E B
% 3 ® ¢ B % 4 .
W &« & 1.100 band plates RAH 2.600
E g strut 2.100 wire rope 0.600
F  struts 0.850 & By 7.250

%%ﬂ@ﬁﬁ%ﬁ%?éﬁﬁ%ﬁﬁﬁﬁﬁmﬁkﬁ%%@&&Oﬁm6ﬂfﬁﬁkﬁ&01%bk
5. BEOERICELTRTE D& AR EMN Lich, BRCERLbOBEEROIOL
FSNEOTED L. SHEICE LTIREHCR~ 2 Ic b RE v BUOEHET 2F & L

A.EFEELOERRE

:%%%Lm%ﬁ%»@@%ﬁﬁ%mcmmui&ﬁm@ﬁ%ﬁf@b.%@ﬁmmfuacmiu

BB HEHOTROMES #NELHRT 5 ICHTESTD 2T bIC, ROBEBELELo BD

NEOH Y BBESEORICRLE T,
P AL S AEHA O EICE O A D TR SO T, EEOMKIC crutch OZbORMEH RIS

L%o

BEDIRAIC &0 7o e HeH 2 B ¥ — U L,

HOA BRI & % ¢ B BUNT T &It L, (BLEOTHIR ASS BAE TRUIC TH
Ta37e) ' _

| .2 B o 8 B

B RS E R 52.250 HTH O aSHES L 53500 Kk A ). —FEBUF LAOKSE 11169 HHK
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BHziE 10.719 Bl & D7z, |

S E RN L L TRREISH TR AROLE band plate ¥ T, XCTHRERR LITO%,
HOFBI L RIFIC LTHEED deflection b{%ic 3¥E[ETHO%D T band plate FBOASEHIETH &
SAMEIC L, BB BEEBEIBEILT 2H I hok, MEOCHESBEL VBRI HcE LB
BilT 7eBEREDIERFL T 2 F D O OT, HFENFRACKEICIZEE sling (T shackle 2 fj&idifs L #9
1'—6" E(X L7z, {HL shackle TR L H{ ORALS 20T, BRERRABOEE ITRT
Bl sling ¥ 3—0" (HrLT V—6") Gz L7z,

HHEEBE~OMAR B 541 12 AETHOFIc T, 70 il HEEMC X b Fif 9 B75FH
10 BpEHET o KT crutch O/¥H, XEOCHAL I CFMCET L. 58 TREECRERLRT
L7

BE LKL New Engineering & Shipping Works 252 ¥ 53K L. 1 B 19 B a5 1
B BT KT, EFEERT L, ILER ETFo#its L REBRIREAMICHRG 5 b0 &k
YR LTESS, S8itoFBRRECSELAbOTHOR,

LRI A 7/ Y R B ORI BT 17 L, band plate ¥ #E® derrick [ TRI-L, KT
LR OEEHL/NECBIR L2DOT, BREYEOIORFH AT DOk, &4LL V/INEIRR
AL 2 T BHlO FERET FOZRAIIBR 2 ., ERLSFORSE Lat ZBEFRS 2 Eic T/ EOFL i
EEN oo

FEETFIED TEFACES L, R41 5 20 RX b4 BXEL 24 HOFHELE GRT L.
R B4R 11 REESRE 8T ANk, i TS0 BREScEE bk,
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=2

E =
pif

ORRMREBFER #EHB wsoEtBRoMHERcH LTHENZ YERERR VL2 HRE
EREFEOET,

OB 3HFE 3T calculation ¥ LTHIHF TH S stress & indicator THJY % L7k,
ORHNBE HHEOHEELZVWTRD 2 LOTH ) AT LKL, deflection © 3mm ¢XR
SAORETHOLOTH Y ET o

OME IBZE calculation 7545 deviate L %34

OEHRAIBIE Fig. 8 75 deflection OHHMTH V) 745, ABICRTEOTH D LEUZT,
OHEE 3BFE net 52 ton X LT3, &b LTAROHEKE LICRE2FEIHAK AL,
(1o EZ e, — S OB gun-boat X EINE LA, SEHIT erane b ERDT, Wihs
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LEEE FHEHI TRETRARKEE Bud T4, @A ENEThE, §ili~7cHRk
consideration 45 LT possibility (Zinfil & O T2 5d, temporary (CH/KEOME Y B

Iz structure ¥3ED B ELTeeerents
OMH#RBIE wtLrdh@ddlh A s, APEL ESH~TESESHBELTLRS5 LR

stability OEiH 6 bEHRBEXDS 5 LEAET, .
OFY EZE /JIESCHEOBHCHTEZHERCINTRIMTTT b,

ORANE /NEoBREELZLOY IMTICLT BHT b RAFEY £LLTHE 2 LD
o Bin2BHCLOTHY 7, |

OFRIIE(FE #HB) MKHFBIMHEN:EAN, MEVEEATIE. RFROLOFHRE
b D DMEBECE LTHE L T LTRHOE Y ELEVWLEL T, (—REF)
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