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Experiments on the Strength of Ships in Rough Seas

1. Introduction

Two strength tests of actual ships in rough seas have been carried out in Japan, namely
using S.S. ‘“ Hokuto Maru ” (68.5m x 11.00 m X 7.50 m) as an experimental ship in the coast
of Japan in January 1954, and using M.S. ““Ginga Maru”” (92.0mx14.5mx7.4m) in the
North Pacific Ocean in January 1956, conducted by the 10th and the 24th Research
Committee respectively organized in the Shipbuilding Research Association of Japan. The
main purposes of these tests are as follows:

(1) To study the dynamical strength of ships among waves.
(2)  To measure the impulsive pressure imposed on ship’s hull and the impulsive stresses
in ship structure produced by slamming.

2. OQutline of Test Programs

The first test (S.S. *“ Hokuto Maru ”” 1954) was planned mainly to check the performances
of various measuring apparatus in rough seas, and the second test (M.S. **Ginga Maru”’
1956) was carried out as the main experiment to study the strength of ships among
waves. . '

The items measured and number of measurements in these two tests are shown in the
following table:

Table 1 Measured Items and Number of Measured Point.
S.S. “ Hokuto Maru ™ (1954)

Number of

Measured Items measured points Remarks
Water Pressure 12 at both sides and bottom of the ship, between 0.091.
and 0.26L from the bow
Shelter Deck 15 along the full length of ship
Inner Bottom 9 along the full length of ship
Stresses ¢ Section 75 65 at about 0.251. from the bow
Frame 14 at 2 frames near the bow
Shell Panel 20 at 2 panels of the side shell near the how
Acceleration 2 at the bow and the midship
Water Level 1 starboard near the bow
Vibration 1
Pitching and Rolling 2 at chart room
Total 83
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M.S. “Ginga Maru” (1956)

s Number of o
Measured Items measured points Remarks
Water Pressure ) 36 mainly near the bow, along the full length
Upper Deck 7 along the full length of ship, starboard
. Section 113 34 at the midship, starboard
Stresses { ..
Frame ] 16 near the bow
Shell Panel j near the bow, on the side shell
Acceleration 4 2 points at the bow, 1 point each at the midship
and stern
Water Level 12 6 sections each on both sides of the ship along the
full length
Pitching and Rolling 2
Total 38

In the Hokuto Maru test, sea and weather conditions were comparatively calm, and
slamming phenomena were observed only twice or so.
On the other hand, considerable number of slamming were recorded in the Ginga

Maru test.

3. Measuring Apparatus

Based on the test results of S.S. ““Hokuto Maru”’, the following measuring apparatus
were used in the Ginga Maru test.
3.1 Apparatus for Stress Measurements
(a) Electronic Scanning Strain Indicator------------- 10 channels 2 units
(b) Dynamical Strain Meter (Carrier System) -« 3 channels 1 unit
‘ 6- channels 7 units
12 channels - 1 unit
3.2 Water Pressure Gages

36 units of water pressure gage made of a thin metalic membrane with 0.3~0.5mm
thickness and 20 mm in diameter, were used in the experiment, and the deflection of the
membrane was picked up by a 4 elements foil gage pasted on it.

To minimize the fluctuation of the base-line of records due to temperature change, a
fine Cu wire was inserted in the pick-up circuit.

3.3 Water-Level Meters

Six sets of water-level meter which had’ e1ght contact points each, were installed on
hoth outer side wall of ship. '

Each contact point made a circuit when immersed in sea water, and lighted a small
lamp arranged in a Wave Profile Indicating Panel so as to make wave profile visible. The
pictures of the panel were taken by a rcmera at a constant interval.

3.4 Accelerographs
Four units of accelerograph with pick up of resistance wire strain gage type were used.
In order to record the displacement of ship’s motion directly, a double integral device

was attached to one of the accelerographs.
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3.5 Rolling Recorder

The rolling of ship was measured by a rolling recorder of gyroscopic type and recorded
by a electro-magnetic oscillograph.
3.6 Recording Apparatus

Except photographic recording of stresses measured by the electronic scanning strain
indicators and of wave profile measured by the water level meters, all records were taken
by six units of electro-magnetic oscillograph with 12 channels.

Natural frequencies of the vibrators of oscillographs were about 300 cps. and sensitivities

were 12 mm/mA.

4, Analysis

In the strength test of M. S. ‘ Ginga Maru”’, 132 series of test data were obtained by
using the measuring apparatus mentioned above, and especially the following items were
successfully recorded through the tests; i.e. the vibrating stresses produced in ship’s hull
due to slamming, the variation of water pressure, and the change of ship’s acceleration
due to slamming. In this report, three series of test data, i.e. Exp. Nos. 70, 71, and 81 in
which slamming were clearly recorded, were selected and analized mainly for saving of
labours as well as expenses.

4.1 Relation between Sea Conditions and Slamming

Judging from all of the test data, slamming phenomena were observed only in the case
when the wind velocity is more than 12 m/sec. and the wave height is higher than 5m.
Futhermore, maximum double amplitude of ship’s acceleration at slamming exceeded about
650 gal. and water pressure became higher than usual at slamming.

But it might be considered that the slamming encountered by M.S. *‘Ginga Maru”
was not so severe in degree, since the wave lengths were comparatively short and the ship
herself could not maintain high speed in rough seas.

It is also recognized that the spectrum of ship’s stress-frequency in comparatively
rough seas follows the Rayleigh’s distribution, and 0.9 kg/mm® was the most frequent
stress in double amplitude, analysed from 6 experiments of 324 stress frequencies.

4.2 Relation between Slamming and Ship’s Motion

The relation between occurence of slamming and ship’s motion was investigated,
considering the acceleration of ship at the bow.

Slamming occured frequently in high sea (average wave length 30~65m), when the
natural pitching period of ship approached to the period of encounter. Also slamming
appeared in the case when the single amplitude of acceleration at the bow exceeded about
320 gal when angle of encounter was 0°, and about 200 gal when angle of encounter was 45"
respectively.

4.3 Water Pressure and Water Level

(@) Impulsive pressure at the bottom of the bow

The impulsive pressures measured at the forward bottom were nearly proportional to
the square of the relative velocity between ship and wave, and this relation coincides with
the theory predicted by Wagner.,

(b) Comparison between the variation of water pressure and water level
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The ratios y of the variation of water pressure to that of water level were investigated
at 6 sections where water levels were measured.

The value of 7 showed very wide variation, however, the values of y at and near the
midship were almost constant because of no influence of pitching and the most frequent
value at midship was smaller than that of ; at the bow and stern.

At the forward bottom where the bottom came out of the sea surface, the absolute
values of water pressure were obtained and compared with the data of water level measure-
ments. It was recognized that the measured water pressures at the forward bottom were
greater than the hydrostatic pressure when ship was dipping down and smaller when ship
was heaving up. Near the sea surface, however, the results were contrary to that obtained
at the bottom.

4.4 Hull Stresses induced by Slamming

Stresses induced in the ship’s hull by slamming were calculated using the data of
impulsive force and acceleration of ship.

Impulsive pressure by slamming was estimated about 150t (concentrated at 0.1 L from
F.P.) refering the data of water pressure at the forward bottom. '

Theoretical calculation for hull bending stresses at slamming was performed assuming
that these stresses were caused by the impulsive pressure of 150t and the inertia force of
ship’s weight due to acceleration of slamming. The results of mlculatlon showed fairly
good coincidence with the experimental values of Exp. No. 70.

4.5 Hull Stresses due to Wave Motion

The relations between hull bending stresses among waves and wave length, wave
height as well as ship’s speed were investigated. ’

The hending stresses at the upper deck tended to increase considerably as the wave
height increased, but dld not change remarkably with the Vanatlon of wave length. Since
the mdxlmum speed of bhlp was about V/v/ =1.2 and decredsed consmembly in rough seas,
the effect of ship’s speed could not be observed clearly. )

Dynamical strength calculation was performed on the basis of inertiafo rce at every using
part of the ship’s hull calculated from the records of accelerograph and of effective buoyancy
obtained from the records of water pressure gages, and compared with the results of Exp.
No. 70 and Exp. No. 71.

The distribution of bending stresses in upper deck thus calculated showed a somewhat
different tendency from that of the measured stresses near the fore and aft end of ship. At
the midlength of ship, however, they are in fairly good agreement. Concerning the stress
distribution in the section of ship at Fr. 68~69, the calculated values consisted with the
measured ones at the bottom, though at the deck and sides of ship, the calculated values
were slightly greater than the observed.

4.6 Local Stresses at the Bow

Bending stresses of side shell plates and frames at the bow were calculated assuming
the external force from the records of water pressure gages, and compared with the ex-
perimental data.

(a) Stresses in side shell plates

The bending stresses of side shell plates due to water pressure were calculated as a
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plate without stiffeners under the following three boundary conditions:

(1) four edges simply supported,

(ii) supported by frames, clamped at the. 2nd deck and double bottom,

(iif) four edges clamped. ‘
The culculated stress values were compared with the test results, and it could be noted
that the test results were most concord with the values of case (iii).

(b) Stresses in frames.

The bending stresses of frames were calculated with the following three boundary
conditions:

(1) clamped at the bracket heel,

(i1) clamped at the bracket toe,

(iii) elastically supported at the bracket.
It was shown that the measured values were hetween the values with the condition (1)
and (ii).
4.7 Vibration of Ship

Nodal vibration of ship was observed when the ship was struck at forward bottom by
slamming.

The records of deck stresses and acceleration due to slamming were compared with
the records of ship’s hull vibration measured when anchoring.

5. Conclusion

This is the summary report of experiments on the strength of ships in rough seas,
using two training ships of the Institute for Sea Training, the Ministry of Transportation,
S.S. ““Hokuto Maru” and M.S. “Ginga Maru” during their services. Through these
tests various measuring apparatus worked almost successfully and the records of slamming
were obtained. It will take a long time to analyse all the test results in details, however,
some valuable and interesting conclusions have been drawn out by the present analysis.

At the same time, some problems, the effective buoyancy in sea way and slamming in
irregular waves etc. are still remaining as important problems to be solved in future.,
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Nomenclature
" Wave Length s Ly (m)
B Wave Height K H, (m)
i Ship Length 5 L (m)
% Ship Speed |4 (kts)
. Pﬁchﬁxg /Ang;e A o (°, Degree)
%Ieav—ing ‘l[:\“mp‘l/itudgc A (m)
} R_(_)Hillig Xng{/e; i 4 (“, Degree)
" Accelgation - a (gal. cmy/sec?)
p. P (kg/cm?)
S i
Water Pressure .
H  (mH)
* Water Level W W (m)
& Stress .j} a (kg/mm?)
. Time i t (sec)
o Period' M T (seq)
& Fre(ﬁ?ency H I {cpm, cps)
'IL_’E(leriodé(\-)f Enfg'cqountciagr! 7. (sec)
- P;tcling Piri%ii W T, (sec)
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Fig. 2-1 General Arfangement of S.S. ““ Hokuto Maru ™’

Table 2-1 Prmclpal Dimensions of ‘‘ Hokuto Maru’

Length Over All 75.500m Main Engme

Length Between Perpendiculars 68.500m Maximum Continuous Power
Moulded Breadth 11.000m Service Power & No. of Rev.
Moulded Depth 7.500m Max. Speed

Full Load Displacement 1,019.300¢ | Service Speed

Gross Tonnage 1,631.270 t No. of Crew

Full Load Draft 4.130m

Steam Turbine 1 Unit
1,400BIP x 168 R.P. M.

1,200SIP x 160 R.P.M.

14.207 knot

12.50 knot

Officer 21 P. Crew 42P.
Student 80 P.
Total No. of Crew 143P.

® Accelerograph
® Roling Recorder Commanding Room __[7777%)
© Viprograph =

Dh

18 17
20 30 40 50 ¥ 60 70 80 g0 100 {10
i
Fig. 2-2 Location of Measurement (Hokuto Maru)
Table 2.2 Ttem of Measurement (Hokuto Maru)
. No. of s No. of .
Iten}: Notation Measuring Points “ I_tem I\otdthn Measuring Points
Water Pressure H 12 | Rolling R 1
Stress 65 ' Accelaration A 2
Shelter Deck D 15 ! Vibration \Y 1
Inner Bottom Plate T I Water Level A% 1
Section 7 Partial Sum 5
Frame F 14
Panel of Shell Plating 20
Partial Sum 77 :

Total

[l

82



MRS 5545 % M T 722080 Fig. 203 35 X 0F Table 203 175 1<, RODMEE H 14 1
DT 12 T (D 1~12) Fiflh o3 b MR F IS4 11 35712 057245, Fholeishen 3 i (D
13~-18) 721 b BRI o & —iCihi> 7z, 20 3 ENEEE A KIS DO T, FHil e 77 2 =0

e F i LTRSS D /oY, oy F i LcE EOBERIC L AR OIBEE L & D il

o7,

AP /0 20 30 40 S50 &0 10 60 40 /00 1

/2 M 10 9@ B 7 6 5 4 3 2 [/

4 13 75
15 dioo 5 % 3 o dad g L, fliod 12 S i T+ %,
Y= Dk, R o) Side Stringer O TFTE, FWINELLE X D FE TN~ 120 mm ORE L B,

Fig. 2-3 Arrangement of Wire Strain Gages (Hokuto-Maru) (Shelter Deck, Full Length—Starboad)---15 points

Table 2-3 Arrangement of Wire Strain Gages (Shelter Deck) (Hokuto-Maru)

Gage No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Protecter No. 1 2 3 4 5 6 7 & 9 10 11 12 64 65 66
Lead Wire No. 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78
Fr. No.| 101 94 85 78 70 62 54 46 37 30 22 14 62 54 70
Position Crew’ Crew's| 3rd. | 2nd - No. 1 | gutter
Tew § Tew s ra. Znd. vy e . M
W.C. carp. mess r.lenginr. lenginr. passage work shop| lecture . cadet r. (upper side)
Length of Lead - - | ‘
Wire (m) | 50| 50| 50| 50| 50| 50 l 50 /0] 70| 70| 70| 8 | 50 | 50| 70

PN R DTl i B o4 & R, Fig. 2.4 X tF Table 24 1ioR4 O & <o s
Ifo o C 9 FEFT (T 1~9) W FICHEE TN RET 2 W>THr27z, SRS 3T % 12 FTc s
& % g TR LRCHMIE T AT CH 70, ARTHIEET S Cx v/l L Tv 57
&, WA A ST AR LA O L TEE ST S 2 & LL//, PEBAREIE O 72 04l &g 9 BITIC
o7, WRIASFHCEI L C & k0@ s H1 5 —~ 0T (T 6) s LU= (T 7~9) itk
ERE TNz,

77— YN A OERECTE S THUERTT 2. (BLEO L X D 150 mm FHiEST D)
No. 6 o2& 9 120 mm fRRHEA~, [WEPE SN~ 120mm OfiE =+ 5,
Fig. 2.4 Arrangement of Wire Strain Gages (Inner Bottom Plate, Full Length—Center line)------ 9 points

Table 2.4 Arrangement of Wire Strain Gages (Inner Bottom Plate)

Gage No. 1° 2 3 4 5 6 7 8 9
Protecter No. 13 14 15 16 17 18 19 ° 20 21
Lead Wire No. 13 14 15 16 17 18 19 20 21
Fr. No. 102 94 86 76 70 62 29 22 15
Position - B
cargo hold passage k}ii‘f f;p shaft tunnel
Length of Lead Wire(m)| 50 | 50 | 50 | 50 | S0 | 7 | 7 | 70 | 80




KT 4513 B 0 i MIFE 3 2 2o Fro82 4 0 177 120mm o BEWTTT L C 8ird 2 & FHgaz il ot
i 56T 1 CFig. 25 45 X 0 Table 2-5 12 75 & < 7 féfiT (S1~7) it it i e o7z,
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Fig. 2-5 Arrangement of Strain Gages (Hokuto Maru) (Section Fr. 82)

Table 2.5 Arrangement of Wire Strain Gages (Hokuto Maru) (Section)

Gage No. 1 2 3 4 5 6 7
Protecter No. 57 58 59 60 61 62 63
Lead Wire No. 57 58 59 60 61 62 63
. T oscillator
Position cofferdam cargo hold quarter master room
Length of Lead Wire (m) 50 | s | 50 50 | 50 | 50 50
T ARSI 250 CHTHERKT % 5 1 B & EQRENREA L 5 570000, EkeiEDT I
517 @ % Fr. 101 45 & oF Fr. 103 #5#¢Y, Fig.2-6 355 ¢ Table 2:6 12731 2 & <, Wddu 4 NN
Up. DK
170
§ 11
2nd DK 83 )
l/2
[/3
tank top © {4
01 (02 (03 fo4
coll i sion
BHP

Fig. 2-6 "Arrangement of Strain Gages (Hokuto Maru) (Fr. 101, 103)

Table 2.6 Arrangement of Wire Strain Gages (Hokuto Maru) (Frame)

|

Gage No. 1 ' 2|3 \ 4 } 5 } 6 ‘ 7] 8 | 9 ) 0 11|12l 1 14
Protecter No. ‘ ‘ i ' i ‘ ‘ l .
Lead Wire No.| 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30 \ a2 | 3| on ) 35
i | L i |
Fr.
No. 101 | 103
Position .| crew’s bag store1 cargo hold lcrew's bags.‘ cargo hold
i R
T Shell Shell |~ .
Flange |Flange| Plate} Plate Plate Flange
Length of 50 | 50 150 | 50 | 50 | 50 ] 50 | 50 | 50 1 50 | 50 | 50 | 50 | 50
i ~

~LeadWire (m)

7 —
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Fig. 2.7 Arrangement of

oS A RIS EIRTY DT BRI WAL filH 2 SR o7 (P Strain Gages (Panel, Fr.
1~20) . 100~101, 103~104)

Table 2.7 Arrangement of Wire Strain Gages (Hokuto Maru) (Panel)

Gage No. 1‘2'3‘1[5‘6’7‘8‘9‘10{117’13}14 15'16 17[18)19 20
Protecter |37 | 39 a4 B |4 a7 | a9 51 53 | 55
Lead Wire [37‘38\39!40[41‘42‘43‘44‘45‘46 47}48'49‘50 51’52 53‘54[55

5 ‘Fr. No. 100~101 }' 103~104

£ Jpirection) | [~ T [~ [ 1= 1 [-[ 1 [=1 1= Yﬂ“ =]
Lﬁgagéhvsfre‘50‘50‘50'50\50 00]50|50|50j50[ 50 | 50 50150]50 50'50]50{50

| Vertical, — Horizontal

BLEDSL, AROMEBHRDLE 2ked B 2o R, IGEEE, IRBIOBIGE & 707225, BRSO W Tk

RIS & AR B SRIE e 3 55w Cdh-or s, =

TR & T B E %
N =DV e A wIEPRT RO 2R A O L7, WIS~ O AT AT S 2NE
CHETE, HERCTIA— BRI RS 55 0T, R bIREREON - IR L7,

INFREZ A BITE 3 % 72 o0 D B AL P I B HE, e SR % D v 7o S R I IR B IS R A il o
2R O%, ) 2 GG LN E AL 72 b T, 2 B IO 2L B b o R B L,
TS IV ERG RIS S AR E LTI T ST T 0, BT 0 70 Bl
S L EAMISRI DYz, MEREE Fro 60 THEH TR AR FULELL, 50 Fr. 103 ¢ 2 5y
N, AR ERAFLER ST 16m O 28T H A,

IREIET & U T RROIMHEL & [FES, IBBE 2 Y o 77 » 7 L b owitlE L, SRR -
DIEFEOEFTTHAIRE, RSB &8I LA,

V:if:, Ry U TET & KB i e 1 B 72 DR D GBS 7 DT = — 7 s T 7 ATk BT

P Dont SIENEREBI £ Fr. 95~96 [0 1 AT KA fIm L, K n-

T OO S 2R, KIC K DI £ 2 THENC KA 2 M A F RO L0, SN E L
BLskr e NB X 5L 7LD TH 5,

RITHR O RIS, 3, BN, ARRISEOME ROVEE, B, MR, M, K kiR, &
it & OBIFE VAR 35 X OWEEE Ao )1 koo,
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R BARD MBE LR REBAIT ZE 2 CAEHHY 50 MB35 & 7D 7, '

- HERD X5 WM & RIS E B E LT, AT NTELNEICE b s v r s 5o
TRFT B8t & o7cnt, BT L, AEOMIBEELRREE MBS 5 © &K
RS IRWOT, HlsERE 5~6 FOORUCHUIEKYNER 6 [T 15K 5% 51 L, AEDH
HEFTTISKY 30 BYC, UM Dbz AT T~10 S} T —I[E 0 55w # ] TT5X 5 Ui, &t
' ‘““%aur,m&,nﬁ IEEE, JRIHEIERIC 6 = v 4 v | OTNEF DM % 3 4, %

O UM 1 &2l L 7e,

Ao eI TREWRME6 A Sz LR v 4 LEE, SEBIELE B TFAEES K o>
TI S EE w57 1 EER 3 AR L (Table2-8), BF4LEHHATTRD 3 ik 2000 1

Nol(Middle Point ot Frame Spce)  No.2,5,6(Middie Point of Frome Space)
(3

f4<3
K - K

No.?7,8 (Frame Location) No.3,9,I0(220mm abatt trom Fro9)
G- g

Fig. 2.8 Arrangement of Pressure Gages (Hokuto Maru) (Bow Bottom)

Table 2.8 Arrangement of Pressure Gages (Hokuto Maru)

Gage No. 1 2 3 | 4 5 6 ‘ 7 | 8 ‘ 9 [ 0] 1] 12
Protecter No.
Lead Wire No. 1 2 3 l a | 5| s [ 7 ‘ 9 | 10 ] 11| 12
Fr. No. 103»~104101A~10;98ﬁ~99§5a«9q92ﬁ~9389»~90{ 86 | 84 |98~99/98~9995~06/95~96
Position | Side Starb. | Port ’Starb.’ i)ort |Starb.| Port ’Starb. Port |Starb.|Starb.|Starb.|Starb.
Strake A A A| A A‘A[K. K| c|lclalc
Tyg:ggf Pressure |, B | A A BB |B|B|A]A]B]A
e O ™ | 50 | 50 |50 |5 | 50 |50 |50 |5 | s
Remarks Measurement failed at No. 3 because of accident.
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,::_I’.E‘_]V, {lx AT L‘}?% A %5mm FRAZTT A b

b —SEHETE D B ST D O TH D,
SIS S 2 UoE L7 b oC (Fig 202), BAMRIHIC X 5 30T AT ORI KD,
FHanoilEx F g29kmioM%ﬁ#%@ﬁﬁﬁ?&fv—wF#wiﬂ{#%ﬁmb,mf'w

AD 20 ES IR KEERE A BN S w7, VR AR s & — ER T 0 E
O X BV CFRIEG L oo CRED LD 100m BT 5,
RO 4 l@ﬁ‘ld”l&ﬂ ﬂIJ&@iiﬁ-%&@flw~wiﬁ>/)fﬂuim.w) WM (Fig, 2-2) WEBIEFzZ B &,

:| L f\_a ‘“%{. ‘f l’.ni (n”

B L o B

P.S.cveene Power supply
D.M. oo Dynamic strain indicator
(O JETETTRIPRIN Oscillograph

E.S.S.I.---Electronic scanning strain indicator

ES 5.1

sB|l o
(BEL)

Fig. 2-9 Arrangement of Instruments in the Measuring Room

Table 2-9 Assignment Table of Recording Apparatus (Hokuto Maru)

\‘\R&COrding Apparatus -

Measuring Ltem \.\‘\\ Self-Recorder | 15EL Osc. | 6 ElL Osc. |5ELESS.L Total

Pressure Gage H 12 : 12

Shelter Deck D 15 ) 15

Inner Bottom Plate T 9 9

Stress < Section S 7 7

Frame F 14 14

Panel P 20 20

Rolling Meter R 3 3

Accelerograph A 2 2

Vibrograph v 1 1

Water-Level Meter W 1 20 1

Total T 3 | w 2 20 84

2.2 SR ERETEOHE

SERRICHEF LA CSRITAL EITEAAN B RUEEL T, TN 30 AHERE o b 0T,
TEUTHETHSE LN O THS, WEED R OFE% Fig. 210, A% Table
2.10 1wFT, _

JHIGE RfE OD#E/%H% v Fig. 2-11 (a), (b), () WRTIM D TH B, JEFOFTHIT D0 T, JEIRF T

— 10 —
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Fig. 2.10 Photograph of M.S. ‘“ Ginga Maru"’

Table 2:10 Principal Dimensions (Ginga Maru)

Length Between Perpendiculars 92.000 m Radius of Action about 10,000 nautical miles
Moulded Breadth 14,500 m Officer 21
12

Moulded Depth 7.400 m No. of Crew Student 3
Draft (Mld.) 5.100 m Crew 49
Gross Tonnage 3,170 Ton ) ) Passenger 3
Navigation Area Ocean going Main Engine YQKOHAMA MAI\.I G 6 Z 52/70

Trial 14.12 knot Diesel Engine 1 unit
Speed{ rla‘ ) ne Max. Continuous Power

Service 12.00 knot 2100BIP x 190 r.p.m.

BT E =2 v+ DRI FMO 5T 2 KD % 7oois EPRERIC 6 SOEFHE MR L, AAN
TR BICH S Atihe BB 720 rp YLD ARG 11 &, RS R L OREIEH % sk b7
T 16 M OZSEHS 2 EE L7, : _

IR D2 B KR RISE Y B 720 KBS R I L7chs, A5 § v /%
ILEITRUE L7,

BTHIER E =7 V% £ m RO ANTAEEEZ Y, ==V v /e 5 v /O
THRANL 7o, BREHTEIARBRR I D220 HD Y 4 1 2 — 4T, b — v 2 st i fm
i 2 et L CEHAIL 72,

JHELET VAR 28, AR, R4 fl?zl'« AL L7z, _

M sT2yz—7 « T 74 /u%:}beéf;ab Z, RO #— AT FDT, ‘fﬁc%%‘"ﬂ&ﬂ S DB
ERIOTKERNE 6 2 7 oa v, WAL 12 0 T 2 R B L 7,

’

McEhekE H ‘lﬁmlum

PLLOFDOBRIED TE D723 ATH GV, Lo RERCHD & D70, TN CEZEHIGE
OO S o S Urs, ARG L i, o oMGE% Table 2-11 1R, L7
IR 12000 L, 6 AT &, 3 AT 1A, BRI
0mm2E HrdsE 1 A THoTC, BELTRERA Yy vr 12 565, 75

EA Y e 10424, 16mm B LSl HL 72, SRS L PBERZO S IZ ED >
LTI I S IR L 7, FHUEANORIER A Fig. 2-12, FHA= DT
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Arrangement of Pressure Gages

~—, Artangement qt Ffressure“Gages Near the Bow. '
Height of Pressure Gages from Base Line- (unit m) R 1T |

H1 1.06 | H11 0 H21 | 3.19 || H31 1.86 - Unit mm
H2 1.06 || H12 0 H22 | 1.38 | H32 | 3.04
H3 0 H13 0 H23 | 0.38 || H33 | 1.90 s .
H 4 0 H14 0 H24 [ 0.38 || H34, 1.90 —
H5 0 H15 | 2.26 || H25 ] 1.38 |} H35 | 4.98 o
H 6 0 H16 | 0.60 | H26 | 3.19 || H36 | 4.54
H7 0 H17 0 H27.| 3.04
H8 0 H18 0 H28 | 1.86 -
H9 0 H19 | 0.60 || H29 | 0.73
H10 0 H20 | 2.26 | H30 | 0.73

Arrangement of Water-Level Meters i

Height of Contact Points from'lBase Tine (unit m)

W-1,2 - W-3 4 ; W-5,6 | W-7.8 1W—9, 10 'W—ll,lz

8 8.65 7.20 7.20 7.30 8.40 9.15

7 7.75 6.60 6.40 6.50 7.05 8.20

6 6.75 5.75 5.65 5.7 6.05 7.00 Detail of Arrangement of a Water-Level

i i gg i gg j 28 j?g 3 88 289 Meters and a Pressure Gage between Fr.111

3 3.60 3.50 3.60 3.40 3.20 1.03 fot ot emis__am P

2 2.75 2.80 2.85 2.60 1.90 2.80 i ;

1 2.26 2.15 2.10 2.056 1.15 1.12 Shell Plate | T e ‘};”Et;ds}z;;/(:t %%éa[r Lovet Heter

Fig. 2-11 (b) Arrangement of Pressure Gages and Water-Level Meters (Ginga Maru)
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Table 2-11 Arrangement of Measuring Instruments (Ginga Maru)

Item Point Measuring Instrument 4 Osc.
Upper Deck 6 | Unken DPM 6 , Unken 12el.
Midship Section 11 Yokohama DM 5 i Unken 12el.
Tadai DM 6
Rolling Recorder 2 \
Panel 16 Unken E.S.S.L 10 Braun Tube 10
" 10 7" 10
Pressure Gage 36 N. K. DM 6 Taodai 12el.
Todai 7" 6 Seiken "
Todai " 6 N. K. 1
Kikai Sikenjo DPM 12 Sanei "
Kyowa DM 6
Accelerograph 4 Rikoken Integrator
Unken DM
Water-Level 1 12 16 mm Camera
Unken: Transportation Technical Research Institute.
Todai: Tokyo University.
Yokohama: K. K. Mitsubishi Japan Heavy Industry, Yokohama Shipyard.
Rikoken: Institute of Science and Technology, University of Tokyo.
Kikai Sikenjo: Government Mechanical Laboratory.
Table 2-12 Arrangement of Junction Boxes (Ginga Maru)
]un&té?n Position D\I;)i.re(;f contents
1 Shaft tunnel rear end (Fr. 20) 4 H1l~4
2 Engine room rear end (Fr. 48~49) 2 H 5~6
3 Rice store (Fr. 83~84)v 4 H 9~12 Double Bottom
4 No. 2 Hold fore end (Fr. 97~98) 2 HB~14
5 No. 1 Hold rear end (Fr. 98~99) 12 H15~26
6 No. 1 Hold fore end (Fr. 115~116) 26 H27~34, P1~18
7 No. 2 Lecture room (Fr. 35) 2 D2 spare 2
8 Cadet’s room (Fr. 84) 2 D5 spare 4 t 2nd DK.
9 Sailor's room (Fr. 99) 2 D6 spare 1
10 No. 2 Oiler (Fr. 19) (4)s D1IW4 Al A1W2
11 No. 1 Lecture room end Bhd (Fr. 29~30) (2)4 w13 W13
12 " (Fr. 29~30) 2 W24
13 Cadet’s W. C. end Bhd (Fr. 48~49) (1)e W6, W6’
14 Galley end Bhd (Fr. 52~53) (1)2 W5 W5
15 Motor opening casing (Fr. 68) (20) 2! S1~9 H7,83 L1 Y1l A2
) D3~4 A2 W1 R 1 Spare 3
. 16 1" (Fr. 68) 2 S 11,12
7 Nurse room end Bhd (Fr. 85, 86) 3)¢ W7,911 wW7,9 11
18 Cadet’s office end Bhd  (Fr. 85~86) 4)8 W§,10,12 W§g, 10/, 12/
19 Boat’s store end Bhd (Fr. 125~126) = A3 A%

Al A2, A%, W1, W3, WS, W6, W7/, W&, W9/, W1/, W11/ W12’ Spare

=
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Table 4-1 Height of Electric Contact Pomts from Base Line (m)

[ W1, 2 ‘ W3, 4 | Ws 6 | W7, 8 | W9, 10 | W11, 12
8 8.65 7.20 7.20 7.30 8.40 9.15
7 7.75 6.60 6.40 6.50 7.05 8.20
6 6.75 5.75 5.65 5.75 6.05 7.00
5 5.40 5.05 4.95 4.90 5.05 6.00
4 4.50 4.25 4.20 4.15 4.20 5.15
3 3.60 3.50 .|  3.60 3.40 3.20 3.80
2 2.75 2.80 2.85 2.60 1.90 | . 2.60
1 2.10 2.15 2.10 2.05 1.15 0.95
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Table 4-2 Classification of Vertical Motion of Ship (Ship Length=90~100 mm)

No. } Specie?s , Classification | Amplitude Frequehcy ‘l}lt./lc?:)é.leratio‘n Remarks
1 Rolling 1 ( Pitching 26 mh 1/5~1/7 cps 1 g At Fore and Aft
‘ | Heaving 2~4m ‘1/6~1/8 |- 0.5 =Te (Period Encounter)
Nod 1~2 2.5~ .07 -
2 Vibration {2, oae mm 3 0.0 }At Fore and Aft
High Node 0.1lmm 6 ~ 8 0.03
3 Impact Slamming — — 0.2 At Fore and Aft
Table 4-3 Characteristics of Accelerographs
Type \ Frequency \Max Acceleratlon‘ Output * ‘ Remarks
A | 0~4 cps 1.0g 410~510 p/g | With zero point clamping device
"B 2~10 % 1.5 180 1 bl: o
% Virtual strain output of 1g (980 cm/sec?) is expressed as 10-S.
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Table 4-4 Constants of Vibrating System
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Type | [ (mm) | b (mm) | ¢ (mm) | W (g) ' Fro(%)
A 60 15 0.24 1.5 | 14.3
B 60 15 0.50 11.5 ‘ 33.3
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C0.74% C D3 lmlf){lJHL TS P 2 AL T (AT Emax 132450 3.0 &
L<
Emax=17003 1075 vt e s (2)
F7z, SeiBEA 0 LA L E oLyt G150 O & EIMHIE AT A L o b,
$=0.20mm OPIFITEHVCHEDTRE w 2ENEL e
S3J2HI DIl e (3)
o C
Emax=120X 1075 et i e e (4)
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Table 4.5 Characteristics of Silcon Oil

Specific Gravity ' 0.97 (20°C)
Congeal Point : —49°C
Ignition Point about 300°C

Viscosity at 210°F>

Viscosity-Temperature Coefficient 0.60 (:1~ Viscosity at 100°F

Withstand Voltage 10~12 kV/ﬁlm

Characteristic Resistance 10" o/cm?/cm

Volume Expansion Coefficient 0.95x10-3/°C

Standard Viscosity (25°C) 20, 50, 100, 300, 500, 1000, 3000C.S.
DHOCH D0, BN ISR A DT E 0 LS s TR T IR L T A AR R o g
EDRED T, &y w25 7O BITO L RO D © EIZEEC S . GE T
DEEF DB SRR 10 & B ARTR 2 bk 7 5 v o U 5 BB 2 7 %, Fig.

4-3BILLID =%y MEEZDIDDEDTHDT = V5o MONET S 02458 o 4 L=
fUVV@ﬁK%LTT%L,Mﬂﬂzwﬂﬂwﬁﬁ®k%u»nétﬂ TR T EREET 5

EOEHEDOCnD, SBEEIEDD &, MXGEERD) S22 L T 7T 2, R FHETC, F
VI DS LIME L TR REY A 2 2 2 OFERIEIC 7 5 v o L 5 55 S 0iis L T, &
B T R OIS < 7 % MEOBTE L CIORERE Y A4 » v w5 710805+ 5, Table 4-6 i

e LT w vl (U ALCL 100

77T 7o FOFETA, Nsw S s FFER
V, s, HIJ1 D.Co 75V, 300 mA) w{lif L 7s,

Table 4-6 Characteristics of Magnet

Dimension of Magnet 30 mmg) % 25 mm

Coil Active Voltage D.C. 100V N

Exciting Coil Current 115 mA

Minimum Coil Active Voltage 7%V

Liberty Voltage of Coil Action ’ 5V

Coil Resistance 867

Stroll of Metal Fitting 4 mm

Absorb Force of Metal Fitting (Min. Action) 30g

RS AT U AU I o 0 = vl i s o T i B e 5 5 g Ly, e

My — AL T LS > = F v 7 BUT 7Y Akl o — b L7c, 4RO E L 2 425030 ~C
WD DC— DR = AU 2 = v A P RSN A D7 & T L = DA RGO S0 TR L, R

Y

OYEE oy
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Table 4.7 Characteristics of Wire Strain Gage

Type (LW-5) (Tokyo Sokki made by Special Order)
Gage Length 5mm (2 Elements Parallel Connecti;)n)
Resistance 120+0.3 0

Dimension of Base Plate 15 mm x 15 mm

Coating Shellac Undercoating, Acry! Rasin Coating
Coefficient of Sensitivity 1.88

4:-4-3 BRHN_ERSZEOHE

IMEEEY o 7 7 » TOBANM S A SIS L C ETFEZE & s s X 5 Fig(4-40 o
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Fig: 4-40 Block Diagram of Double Integral Apparatus
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. 1 -1/2
'K_(L+(pCRV) .................... (6)
d=tan"! pCR
AEFEIT I TIE CR=16sec 10 &DTh 50 b 5841k Table 4-8 0 X HiTins, EFW

Tt pCR=10 TSR T R EERAE LIS, FFEMEIC sV T (6) Ao lEHED(H
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Table 4-8 Error of Integration

Period (sec) pCR K2 Error of Wave llenght 2’; ((;;:gree) Phase Difference
(%) (%)
12 8.36 0.986 1.4 166.4 0.456
10 10.04 0.990 1.0 168.7 0.316
12.56 0.994 0.6 170.9 0.204
16.78 0.996 0.4 173.2 0.114
4 25.14 0.998 0.2 175.5 0.051

CR [@fo C ik MP = v v — (1000 MQ/16 pF) 7z fliff L 7aod T, ZEFIIT L THEZGER
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RIS O B g Ao B dh Ry
Y +ny=0

EAEERI T UEYERS So=n/2z }
SRR AL T b T BTN RSI T B, ED T fo WA OIRIIRARRIC Lo TR DIV D,
IFE & o= T 35 O TR I B A SRR U CHRDD S R
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" .-.:[-' o an b e (8)
BN o R T:= R

PEFEH 2= (¢/n1)?
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Table 4-9 Characteristics of Vibrator

Symbol Type Amplitude (mm) Frequency (cps) ’ Au_eleratlon (g)
! !
Al Crank Mechanism 44.5 0.75~2.5 | 0.1~1.1
Az " 4.1 2.5~8 0.1~1.1
As ‘“ Matudairas "’ Vibrator 1.5 5 ~ 20 0.15~2.4

Bt DR A T,
7 Z v 7 R Fig. 4-42 155748 50, SlfEo i X
L 38 YA b v OIS RO B OTE A D

THEPREAL L LILEET L0 H5, R Y
DIERE Ty i3
él,?;:maxzrtuz cos wt (1+r/l) Fig. 4-42 Crank Mechanism of
"""" (9) Vibration Machine
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77V IO EAob i, BT Y L 2 T o TOIREEE A Fig. 4-43 R,

-4 Natural Silcon Ol | 7estn Vertical
X10 Acrelervora, ﬂ Natural @ty ] 2 { ! N rreguency
S, ece ) 4 7 7 | Semsityit
P ynbol o 7P f; 11;_2;‘75% Fre}%z;/;;md Coe /’,zc‘?enr .gggggs/ 72, ’c‘ﬂ;’e g //Vé ¥ | Range cos
@) A - / /37 78 250 300 /5 5/0 | o~3/
A z 744 2.8 o3& - - L4710 | o~ b2
soop 2o ] 2 | razr 5.9 054 - - 420 | o~a7
) TA 333 /3P 257 502 - /80 | o~7
ZA-3
— —
9 —F-a _AA
§ 400F g%,
§ 300} 3 N
| - o
8 \
g 200 o~
o oo ~
IA —p -0
> T TTe——
= 100+ 0\
g o
§ Frequency cps
- " | " N N 1 " " | N " L I
g 0 2 4 6 . 8 10 12 14 16 18 20

_ Fig. 4.43 Frequency Characteristic. of Accerograph
404-4.2 CERSEBEOUE ;
Esi k% SERS LN @) Rick T pCR 23F 4k E Liaicis Fig. 4-44 103

WT
NN\ e
Em - T =~ Dispt.
Accel. [ ‘\/ \r/

Fig. 4-44 Relation between Acceleration and Displacement

— 48 —



CE. 1
p (CR)*

LR, BN e W20 Chie < IRBVEC p2x DEIFCE b, e Y L v T L
KUﬂM$@J‘"WM}LdLJH A% 5 A VR LB IE A TS & & AN SEA Vv, LA L T
el B N A 551 LiﬂMUULMmg,Jm$&57&7xyiﬁ3ﬂmw@meofgk
LRy LY mfttnwmﬁwﬂ WD PR TCIELL Y 4 BB 2 B L T Cuic & > T Fig.
4-45 DO X SN o7z, Table 410 12 C BRSO 2 75T, ABERENG PLTT)O
DI T &) ML IR B A, RO 2 5 S LS D — e Mo TR Dk 4

BRI L Co b0 €, 75 v 7 IR0 X 5 i e 2 v,

£,

DT LA » e rs 7okl a »0FE% Fig. 4-46

—SE N O oo Ao TR 4

S, A0 B RO~ 18 FY O AL e A R IR IR T 2 AL 7,
Exp. ) A 2
P 0 | as -
— DM-]A|—1 DA-Z5 — osc,-//o:;mpf:_ | Z (27[)2
Cal. L5
F4
I =
Testing Machin~ L3
Fig. 4-45 Calibration a”’" ,

Table 4-10 Testing Machine Characteristics

@
-/
Frequency 1/3~3 c.p.s. 3 29
Electric Motor 1/12 IP Series Motor % re7 i
<< Fo.& -
Wire Strain Gage LW-5, 4 Bridge ro5
Peak Strain observed 335x10-6, 145x10-% . ‘ ) . .
Acceleration 2 4 567990 /5 20
C -
(A Type Accelerograph) 0.656¢ and 0.284g Period Tsec

Fig. 4-46 Characteristics of Double Integral
Apparatus (Constant Acceleration)
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33~371 O M o= 1689 ~ /972
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53 ~ 57| Oy o 271 ~ 2495
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Table 5-1 (a) List of Test

Exp. No. ] 1 2 3 f 4 5 6 { 7 | 8

Date 29-1-13 1-15 1-15 1-16 1-16 1-16 1-16 1-16
Time when Test started 1 1100 15.00 19.00 | 00-05 | 00.23| 00-33 | 00.42 | 00-50
Measuring Time (sec.) 30 30 30 30 30 30 30 30
Weather
Atmospheric Pressure (mb.) 1016.0 1022.0 1024.0 1021.7 1021.7 | 1021.7 | 1021.7 | 1021.7
Temp. (°C) 6.7 13.3 12 12 12 12 12
Humidity (25)
Temp. of Sea Water (°C) ] )
Sea Area Izglgéfnada Iyonada | Suonada Gﬁggsl' do do do do
Depth of Sea (m) 72 65 26 64 64 64 64 64

.. 34°36'N 1 33°44.1/N| 33°51’N | 34°01’N
Position 135°04’E |132°17.&/E| 131°15/E [130°14.5’E, 9° do do do
- Course (deg.) 285 352 282 330 330 330 330 330
-2 | Speed (kt.)
2 | Relative Speed to Water (kt.)
S Rev. of Main Engine (rpm) 138 156 158 152 131 112 92 75
-_19:' Shaft Horsepower (SHP) 800 1182 1150 1044 658 415 232 129
9] : i

Displacement (t)

Real Wind Direction (deg.) 160 NNE 080 ESE

. . . . oy | Port Starb. Starb.

< Relative Wind Direction (°) Aft 35 Fore 30 Fore 30 Calm do do do do
§ Real Wind Velocity (m/s) 7.0 4 5

Relative Wind Velocity (m/s.) 2.5 7 3 Calm

Wind Scale 2

Wave Length (m) 7 3 Wave 5 2.0

Wave Height (m) 0.2 ., 0.3 Scale 0.5 1.0

. " 1 Ex

o | Ratio of Wave Length to p-
%! Wave Height 35 10 10 20 IBS
B Period of Encounter (sec.) 7 6 3

Direction of Wave (deg.) 165 NNE ESE NNE

Wave Scale
‘b:[) Period (sec.) 10.4 14.3 13.4 10.5 8.4 6.6 6.0 6.0
'—,C:';{Max. Amplitude (deg.) 1.9 . 0.5 2.0 2.1 1.5 2.0 1.0 1.0
~ \Mean Amplitude (deg.) — — — 1.0 1.0 1.0 0.7 —
?:“ Period (sec.) — — — 4.4 . 4.6 4.6 5.0 4.7
fﬁ{Max. Amplitude (deg.) — - — |, 29.|.26 29 24 33
& 'Mean Amplitude (deg.) — — — 2.0 1.5 2.0 1.5 —
Sketch of Sea, Weather
Slamming (min.) |

Follow Head Follow
Remarks Seas  45°%Seas  45° gollow Seas  45°
Port Starb. €as Starb.
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Recording (Hokuto Maru)

9 10 11 12 13 14 15 16 17 18
1-16 1-20 1-20 1-20 1-20 1-20 1-20 1-20 1-20 1-20
12-00 13-35 14.02 14.12 14.21 14.32 14.44 15.08 15.57 19.00
1018.9 1005.3 1005.3 1005.3 1005.3 1005.3 1005.3 1005.3 1005.3 1006.0
13.9 14.4 14 .4 14 .4 14 .4 14 .4 14 .4 14.4 14.4 15.6
Nagasaki Nomosaki do do do do do do do Koshiki
Islands
72 250 250 250 250 250 250 250 250 790
32°46’ N 32°13’N ) 31°29’N
120042 E | 120°25'E | 9© do do do do do do 1 129°31'E
132 150 60 60 60 60 60 285 285 105
157 0 79 93 110 129 150 130 130 150
1190 0 145 232 400 670 1030 620 620 990
E/N 30 NE
Port Port . Port
Fore 30 Fore 20 do do do do do do do Fore 60
4 11 7
10 14 12
T
3 15 15 15 15 15 i5 15 i 15 4
0.5 [1.2~1.5 do do do do do do | do | ...0.7
6 T o6
6 6 6 6 6 6 6 6
E/N 60 60 60 60 60 60 60 60 NE 60
j Port, Fore
]
12.1 4.9 10.0 8.3 10.5 12.0 11.0 10.5 ’ 11.8 12.5
1.4 1.8 1.0 1.4 1.4 1.4 1.5 5.0 4.6 4.0
4.2 4.8 3.6 3.6 3.5 3.3 3.1 4.6 5.1 5.3
1.0 4.0 1.5 1.3 1.5 1.5 1.5 1.8 -7 2.9 3.7
. N Head
Head . Side Head do do do do Seas 45° do 45°
Seas Seas, Driftl Seas Port



Table 5-1 (a)

List of Test

Exp. No. 19 20 21 ( 2 ) 23 ‘ 24 ‘ 25 2%
Date 1-20 1-20 1-20 1-20 1-21 1-21 i 1-21 1-21
Time when Test started 19.18 19.32 19.40 19.48 02.00 02.11 ! 02.19 02.28
Measuring Time (sec.) '
Weather
Atmospheric Pressure (mb.) 1006.0 1006.0 1006.0 [ 1006.0 | 1006.6 | 1006.6 | 1006.6 | 1006.6
Temp. (°C) 15.6 15 15.6 15.6 17.2 17.2 17.2 17.2
Humidity (2 !
Temp. of Sea Water (°C) ) .
Sea Area II:(I:S({II: do do do Hiuganada] do : do do
Depth of Sea (m) 790 790 790 790 104 104 104 104
Position lgézg?i TI\E do do do 138:‘?;: E do 1 do do
- Course (deg.) 105 105 105 105 30 30 30 30
2 | Speed (kt.)
2 | Relative Speed to Water (k)
=)
©| Rev. of Main Engine (rpm) 130 110 90 75 150 130 110 90
'_2 Shaft Horsepower (SHP) 650 390 220 100 1110 715 408 230
Wl
Displacement (t)
Real Wind Direction (deg.) NE NE NE NE NNE NNE NNE NNE
_ | Relative Wind Direction (°) ;g;; 60° do do do *;gi; 30° do do do
<3
E Real Wind Velocity (m/s) 7 7 7 7 2 do do do
Relative Wind Velocity (m/s) 12 12 12 12 5 5 5 5
Wind Scale
, Wave Length (m) 4 4 4 25 25 25 25
Wave Height (m) 0.7 0.7 0.7 0.7 2.5 2.5 2.5 2.5
o | Ratio of Wave Length to :

z Wave Height 6 6 6 6 10 10 10 10
= | Period of Encounter (sec.) 10 10 10 10
Direction of Wave (deg.) ?3’“2 60° do do do |55 do do do

“Wave Scale '
‘::L(Period (sec.) 1 7 8.4 ) 7.5 8.3 8.8 10.6 10.6
'::-, Max. Amplitude (deg.) [ 1.5 2.0 1.5 1.4 2.4 2.1 2.9 4
= Mean Amplitude (deg.) - - — - 1.5 1.5 — -
1= Period (sec.) 5.8 5.3 5.7 6.2 4.8 . 6.7 6.4
% Max. Amplitude (deg.) 3.1 3.3 4.6 3.5 11.4 12.5 3.8 7.9
E ‘Mean Amplitude (dey.) — — — — 6.0 6. — —
Sketch of Sea, Weather
Slamming (min.)
Head Head
Remarks Seas 45° do do Seas 457 do do do do
Port Starb.




Recording (Hokuto Maru) (continued)

AR REE B S 36
1-21 1-21 1-25 1-25 1-25 1-25 1-25 1-25 1-25 1-26
0236 11.30 08.30 19.06 19.16 19.24 19.33 19.41 2100 04.08
1006.6 1013.5 1013.5 1013.5 1013.5 1013.5 1014.6 1014.5
17.2 8.3 8.3 8.3 8.3 8.3 7.8 4.2
Hiuganada Hiuganada do do do do do SBSi%%O
104 400 400 400 400 400 1500 100
31°38’N 31°52.5’N| 32°50’N
do 13148E | do do do do 1319575 | 13219’ F
30 0 0 0 0 0 47 330
75 150 130 110 90 70 135 150
110 1050 700 450 250 150 752 1110 -
NNE NwW NwW NwW Nw NW Nw NwW
o Port ., Port .., |Port 5.,
30 Fore 30 do do do do Fore 60 Fore 10
2 16 16 16 16 16 11.5 18
5 20 20 20 20 20 13.5 21
25 25 25 25 25 25 20 30
2.5 2 2 2 2 2 2.5 2.5
10 12.5 12.5 12.5 ©12.5 12.5 12 12
10 5~-6 do do do do ! 7
Finstard. Pt use o do do do do  IRight Port/hort
~ [
10.6 | 11.8 11.1 10.0 7.1 5.8 ° 11.1 5.8
2.3 | 2.8 1.9 20 | 14 1.5 1 2.9 1.8
— | 1.5 — - — — — 1.5
7.4 4.3 — — 5.4 4.0 2.6 4.4
7.3 3.1 — — 4.4 3.7 8.4 6.0
— 2.0 — — — — — 4.0
- Departur-
Arriving |7 epart
Time at ln%r('};:]me
Kago- Kago-
shima shima
| -
Head N Head Right Port
Zero Point was
Seas 45° Seas 45° do do do do
peas., | Photographed Port Side Seus
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Table 5-1 (a) List of Test

Exp. No. 37 38 | 39 | 40 a1 | 42 43
Date 1-26 1-26 -1-26 1-26 1-26 1-27
Time when Test started 04417 04.24 04.31 04-40 04-56
Measuring Time (sec.)
Weather
Atmospheric Pressure (mb.) 1014.5 1014.5 1014.5 1014.5 1014.5
Temp. (°C) 4.2 4.2 4.2 4.2 4.2

Humidity (%)
Temp. of Sea Water (°C)

Sea Area SB:%%() do do do do
Depth of Sea (m) 100 100 100 100 100
Position SRl do do do do -
o Course (deg.) 330 330 330 330 330
-2 | Speed (kt.)
2 | Relative Speed to Water ((kt.)
3]
O | Rev. of Main Engine (rpm) 130 110 90 70 130
;::3 Shaft Horsepower (SHP) 710 410 230 110 710
1) .
Displacement (t)
Real Wind Direction (deg.) NwW NwW NW NwW NwW
9 Relative Wind Direction (%) E‘glr'fa 10 do do do do
§ Real Wind Velocity (m/s) 18 18 18 18 18
Relative Wind Velocity (m/s) 21 21 21 21 21
Wind Scale
Wave Length (m) 30 30 30 30 30
Wave Height (m) 2.5 2.5 2.5 2.5 2.5
o | Ratio of Wave Length to
z Wave Height 12 12 12 12 12
= Period of Encounter (sec.) 6 6 6 6 6
Direction of Wave (deg.) I;g;z 5 do do do do
Wave Scale
2 Period (sec.) 5.7 5.6 5.6 6.2 5.0
% {Max. Amplitude (deg.) 2.0 1.5 1.5 1.5 1.8
® Mean Amplitude (deg.) 1.0 — 1.0 1.0 —
= Period (sec.) 4.2 5.1 4.7 5.0 4.7
= {Max. Amplitude (deg.) 5.7 7.3 7.0 7.0 7.0
& “Mean Amplitude (deg.) 4.0 — . 5.0 5.0 —
Departur-
. ing Time
Sketch of Sea, Weather from
Hiroshima
Slamming (min.) { .
' Zero Point
Remarks \ was Photo-
graphed




Recording (Hokuto Maru) (continued)

44 45 ’ 46 ‘ 47 48 49 50 51 52 53
1-28 1-28 1-28 1-28 1-28 1-28 1-28 1-28 1-28 1-28
13.02 13.11 13.36 14.04 14.14 14.56 15.08 15.17 15.32 15.47
1014.0 1014.0 1014..0 1014.0 1014.0 1014.0 1014.0 1014.0 1014 .0 1014.0
8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
gungo do ‘do do do do do do do do
800~1230 do do do do do do do do do
oy | do do do do do do do do do
330 330 330 340 340 030 030 030 030 030
150 130 110 90 70 70 90 110 130 150
1110 750 500 300 150 150 300 500 750 110
330 330 330 340 340 340 340 340 340 340
Right Port .
Head do do do do Fore 50 do do do do
35 35 35 35 35 35 35 35 35 35
41.5 max do do do do do do do do do
40 40 40 40 40 40 40 40 40 40
4 4 4 4 4 4 4 4 4 4
10 10 10 10 10 10 10 10 10 10
Right
Head do do do do II:ort 50 do do do do
Seas ore
9.1 7.7 6.2 6.8 .2 5.6 5.9 6.6 8.0
4.5 3.0 2.5 2.0 2.5 2.0 3.0 2.5 3.0
1.0 1.5 1.0 1.0 1.5 1.5 1.5 1.5 1.5
5.0 3.7 4. 4.0 5.3 6.2 7.1 5.4 4.9 5.3
3.7 3.5 3. 3.7 8.1 9.7 9.7 11.0 0 9.0
2.0 2.0 2.0 2.0 3.5 4. 3.0 4.0 4.0
Right Right
Head do do do do Seas 45° do do do do
Seas Port L
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Table 5-1 (b) List of Test

Exp. No. 1 2 3 4 5 i 6 7
Date 31-1-16 1-16 1-16 1-16 1-16 1-16 1-16
Time when Test started 08-38 0843 08-50
Measuring Time (min.) 2 2 2 2 2 2 2
Weather Fair
Atmospheric Pressure (mb.) 1019.6
Temp. (C) 9.0
Humidity (25) 76
Temp. of Sea Water (°C) 13.5 do do do do do do
Specific Gravity of Sea Water
Depth of Sea (m) 2450
.. 34°31’N
Position 13841’ E
- Course (deg.) 265 220 310 85 85 225 165
~§ Speed (kt.)
2 | Relative Speed to Water (kt.) 11.0 12.0 10.6 11.6 10.5 9.7 8.5
Q
O | Rev. of Main Engine (rpm) 160 160 160 160 130 130 130
-S Shaft Horsepower (SHP)
w Displacement (t)
Real Wind Direction (deg.) - 270 225 310 294 205 318 297
= Relative Wind Direction (deg.)| 0 S. 75 0 . 150 150 S. 60 | S. 145
-é Real Wind Velocity (m/s) 6 13 9 7.8 6.2 9 9.8
Relative Wind Velocity (m/s) 11 11 14 4 3 10 13
Wind Scale 4 4 4 4 4 4 4
Wave Length (m) 9~15
Wave Height (m) 0.4~0.6 } do do do do do do
o | Ratio of Wave Length to "
% Wave Height 20~25 .
2 | Period of Encounter (sec.) 3~5 3~5
Angle of Encounter (deg.) 0 S. 45 | P. 45 180 180 S. 45 0
Wave Scale 3 3 3 3 3 3 3
Wave Length (m) m — — — — — —
Wave Height (m) — - — — — — —
— | Ratio of Wave Length to _ _ . _ — — —
ua) Wave Height
¢ | Period of Encounter (sec.) — — — — — — —
Angle of Encounter (deg.) — — — — — — —
Swell Scale — — — — — — —
}ff‘:‘ PN = —— -
Sketch of Sea, Weather 6’ G‘A \g/‘/ j fg K/@
e . = 3\ /
Slamming (min.)
Remarks
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Recording (Ginga Maru)

8 9 10 11 12 { 13 14 15 16 17
1-16 1-16 1-16 1-16 1-16 1-16 1-16 1-16 1-16 1-16
09-30 10.37 13.32
2 2 2 2 2 2 2 2 2 2
Fair I Fair
1019.5 | 1016.5
8.0 11
75 85
do do do 4.5 do do do do do 20
280
34°31’N 34°31VN
138°41’E 138°01’E
310 310 265 220 85 85 220 265 310 278
. 11.0
8.5 6.9 6.9 7.2 8.0 5.6 2.1 1.8 2.4 10.3
130 110(108) | 110(106) 110 110 70 70 (60) 70 (62) 70 (68) | 160 (155)
325 324 330 315 305 310 327 320 316 278
S 10 S. 10 S 50 S. 75 P. 110 P. 120 P. 100 S. 50 S 5 0
8.4 8.6 10 10.5 7.8 8.6 8.4 7.4 7 15
13 12 12 11 5 7 8 8 8 20
4 4 4 4 4 4 4 4 4 7
25
do do do do do do’ do - do do 1
25
3.5 » 25°
P 45 P. 45 0 S 45 180 180 S. 45 P 45 0
3 3 3 3 3 3 ' 3 3 6
LRI 2NN = ol S SN <IN
i
I
|




Table 5-1 (b) List of Test

Exp. No. 18 19 20 21 22 | 2 24
Date 1-17 1-17 1-17 1-17 1-17 1-17 1-17
Time when Test started 09.15 09-35 09-55 10.13 10.33 10.50 11-17
Measuring Time (min.) 2 2 2 2 2 2 2
Weather Fair Fair
Atmospheric Pressure (mb.) 1017.5 1018.0
Temp. (°C) 10.5 10
Humidity (25) 87 81
Temp. of Sea Water (°C) 15.0 do do 15 do do do
Specific Gravity of Sea Water
Depth of Sea (m) 500 500
Position 3ond 130047 E
- Course (deg.) 180 0 180 0 180 0 180
-2 | Speed (kt.) 11.85 12,25 10.01 10.50 8.348 9.006 4.874
E Relative Speed to Water (kt.) 11.5 12.0 10.3 9.5 8.5 8.0 5.3
S\ Rev. of Main Engine (rpm) 160 160 130 130 110 110 70
-_S‘ Shaft Horsepower SHP
b Displacement (t)
Real Wind Direction (deg.) — 80 80 180 35 345 . 25
- Relative Wind Direction (deg.) 0 | S. 25 S. 10 0 |S. 15 | P. 20 |'S. 10
£ ({ Real Wind Velocity (m/s) 0 3 1.2 1.5 3.4 2.7 1.8
3 Relative Wind Velocity (m/s) 6 7 5.5 3.5 7 2 4
Wind Scale 0 2 1 1 3 2 2
Wave Length (m) — T — — 0.3 0.5 1.0
Wave Height (m) — — — — 0.1 0.2 0.2
o | Ratio of Wave Length to
= Wave Height - - - - — - -
= | Period of Encounter (sec.) — — — —
Angle of Encounter (deg.) — — — — 0 0 0
~"Wave Scale — — — — 1 1
Wave Length (m) — - 20 — — — —
Wave Height (m) — — 0.2 . _ — —
— | Ratio of Wave Length to o o 40 . _ _ _
§ Wave Height
¢ | Period of Encounter (sec.) — — — — — —
Angle of Encounter (deg.) — — 15 -— — — —
Swell Scale — — 1 — — — —
= = _ ., =
Sketch of Sea, Weather g ﬂf/g /DJ F é)/% ig% /E
; \ Q 10 ] 4
Slamming (min.)
‘ .
Remarks %%Z(ted do do do do do do
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Recording (Giriga Maru) (continued)

25 26 27 28 29 "30 31 32 33 34
1-17 1-20 1-20 1-20 | 1-20 1-20 1-20 1-21 1-21 1-21
11.43 13-35 13.50 | " 14.13 14.27 14-35 14.41 13.25 | 13-30 13-38
2 2 2 2 2 2 2 2 2 2
Partly
Cloudly Cloudy Cloudy
1017.7 1018.5 | 1019.5
13.0 13 12
89 : 89 80 T
do ‘8.8 do do do do 9 16.5 do do
1.026 1.025 1.029
15 25 6000
35°35’N 35°29’N | 35°25’N
140°00/ E 139°30’E | 142°58’E
0 230 240 240 240 240 210 350 305 35
5.664 0
4.2 9.1 12.5 13.1 10.8 11.9 10.5
70 70 |110(116.2)[130(139.0){160(165.6)(175(176.0){160(158.5) (160 (159.5)160 (158.0)
285 0 0 290 300 290 240 0 350 5
P.120 |'S. 130 |s. 120 |s. 50 |S. 60 |S. 5 | S. 30 |S. 15 {S. 45 | P. 30
‘3.5 3 3 9 10.5 9
4 3 2 4 5 5.2 4 13 13 13
3 2 1 1 5 5 5
1.2 2.5 2.5 2.5 11 Jt
0.3 0.2 } do do 0.1 } do 0.3 0.5 } do "¢ -do
- - ' — — 22 N
2 2 2 2 6 6 1
P. 170 | S. 130 | S. 130 |S. 130 |S. 140 | S. 140 0{S. 45 | P. 45
1 1 1 1 1 1 1 3 3 3
— — — — — — — 32
— — — — — — — 1.5 do do
— — — — — — — 21
— — — — - — — 0 l.s. 45 |'P. 45
— — — — — — — 5 5 5
0 | G (2w e ,f: /< %/E s %
e e | O | O | Ox L0 | o
Zero Point| Test in
do Measuringj Calm Sea do do
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Table 5-1 (b) List of Test

Exp. No. 5.0 s | w7 38 | 4w | m
Date 1-21 1-21 1-21 1-21 1-21 1-21 1-21
Time when Test started 13.55 14-01 14.09 14.13 14.19 14.27 14.38
Measuring Time (min.) 2 2 2 2 2 .2 2
Partly
Weather Cloudy do
Atmospheric Pressure (mb.) 1019.5 1020.0
Temp. (°C) 12,0 12.0
Humidity (%) 80 72
Temp. of Sea Water (°C) 16.5 do 16.5 do do do do
Specific Gravity of Sea Water 1.029 1.029
Depth of Sea (m) 6,000 6000
. 35°25'M 35°25’N
Position 14258/ E 142°58/ E
- Course (deg.) 170 170 305 0 45 45 0
g Speed (kt.)
E Relative Speed to Water (kt.) 12.5 11.0 9.7 8.2 8.6 7.2 6.8
©Q | Rev. of Main Engine (rpm) [160(165.5)(130(139.0){130(131.5)|130(128.0) 130(131.5)|110(111.0)|110(108.5)
=" | Shaft Horsepower (SHP)
N Displacement (t)
Real Wind Direction (deg.) 30 15 25 40 45 15 0
= Relative Wind Direction (deg.)] P. 100 P. 135 S. 60 0 0 P. 20 0
§ Real Wind Velocity (m/s) 8.5 9.5 11.5 10.5 7.7 9.5 6.6
Relative Wind Velocity (m/s) 5.5 5 12 13 12 12 10
Wind Scale 5 5 5 5 4 5 1
Wave,Lengtl} (m) 11
Wave ‘Height (m) 0.5 do do do do do do
o | Ratio of Wave Length to 29
% Wave Height
= | Period of Encounter (sec.) 12 12 8 6 6 . 7 6
Angle of Encounter (deg.) P. 170 P. 170 S. 75 0 P. 20 P. 45 0
Wave Scale 3 3 3 3 3 3 3
Wave Length (m) 32
Wave Height (m) 1.5 do do do do do do
— | Ratio of Wave Length to 21
5 Wave Height
u% Period of Encounter (sec.)
Angle of Encounter (deg.) 180 180 S. 45 0 P. 45 P. 45 P 10
Swell Scale 5 5 5 5 = 5 . 5
Sketch of Sea, Weather }( Of _ /é ﬂgf &%E F KL ?1
Slamming (min.).
Remarks
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Recording (Ginga Maru) (continued)

42 43 44 45 16 47 48 49 50 51
1-21 1-21 1-21 1-21 1-21 1-21 1-22 1-22 1-22 1-22
14.43 14.49 14-55 15-04 15-12 15.20 0858 13.31 13.37 13.45

2 2 2 2 2 2 2 2 2 2
Cloudy Cloudy
1017.5 | 1013.5
9.0 10.5
84 88
do do do do do do 16.2 1.4 do do
1.027 1.028
7000
37°22/N | 37°53'N
146°01’E | 146°34’E
315 180 180 315 10 55 50 80 125 35
11.5
6.7 7.2 6.6 3.2 2.2 3.1 10.5 12.0 11.8 11.3
110(109.0) [110(111.5) | 70(77.0) | 70(67.0) | 70(63.5) | 70(64.5) | 160(157) | 160(163) |160(162.5)|160(159.5)
35 35 30 35 25 40 45 80 180 113
S. 60 | P.120 |S.135 |S. 9 0 |P. 15 45 01!S. 45 | S. 67
9 8.5 9 10 8 7 9 6 5 7
10 5 6 10 9 8.5 15 12 11 10
5 5 5 5 5 4 5 4 4 4
9 5 i
do do do do do do 0.4 0.5 ] do | do
23 10 o
7 8 8 7 5 5 3 2 2 S12s
S. 45 | P. 45 | P. 150 | S. 45 0| P 15 0 0 | P. 45 | S. 45
3 2 3 2 3 3 4 3 3 3
30 23 23
do do do do do do 5 2 do 1.5
6 12 13
8 8 8 8
S. 45 180 180 | S. 20 0 |P. 15 0 0 | P. 45.|S. 45
5 5 5 5 5 5 | ¢ 5 3 3 3
R gf}?i 1§ S F O Ly e
X ‘ /0 oox
[
| |
!
| !
|
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Table 5-1 (b) List of Test

Exp. No. 52 53 ] 54 55 56 57 I 58
Date 1-22 1-22 1-22 1-22 1-22 1-22 1-22
Time when Test started 13-50 13.58 14.03 14.09 14.15 14.21 14.26
Measuring Time (min.) 2 2 2 2 2 2 2
Weather
Atmospheric Pressure (mb.) 1013.5
Temp. (C) 10.5
Humidity (25) 88
Temp. of Sea Water (“C) 11.4 do do do do do do
Specific Gravity of Sea Water 1.028
Depth of Sea (m) 7000
Position ey N
- Course (deg.) 350 350 35 305 305 350 35
-2 | Speed (kt.)
'E Relative Speed to Water (kt.) 11.5 10.5 9.5 9.0 9.0 8.3 7.8
S | Rev. of Main Engine (rpm) [160(162.0){130(137.5)[130(135.0)/130(133.0)[110(114.5)|110(117.5)|110(118.5)
E Shaft Horsepower (SHP)
@ Displacement (t)
Real Wind Direction (deg.) 113 113 113 113 113 113 113
= Reiative Wind Direction (deg.)] S. 157 S. 67 S. 67 S. 135 S. 135 S. 67 S. 67
£ { Real Wind Velocity (m/s) 5 5 6 5 5 7
= Relative Wind Velocity (m/s) 6 5 8 1 1 7
Wind Scale 3 3 4 3 3 4 4
Wave Length (m) 5
Wave Height (m) : , - 0.5 } do do do do do do
S Ratio of Wave Length t 10 ' v
= Wave Height
= | Period of Encounter (sec.) 2 2 2 2 2 2
Angle of Encounter (deg.) 0 0 P. 45 S. 45 do 0 P. 45
Wave Scale 3 3 3 3 3 3
Wave Length (m) 23 24 25 23 24 22
Wave Height (m) 2 1.6 do 2 2 2 1.8
3 Ravt\}gv:nylg?;]‘;e Length to 12 15 13 12 12 12
& | Period of Encounter sec. 8 8 8 7 8 7 10
Angle of Encounter (deg.) 0 0 P. 45 S. 45 S. 45 0 P. 45
Swell Scale 3 3 3. 3 3 3 3

Sketch of Sea, Weather 4_%\% ,Z%)W %/‘Q l(%m io{/:m [%{\"n ‘%"‘“

Slamming (min.)

Remarks
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Recording (Ginga Maru) (continued).

|

59 60 13 61 | 62 63 64 65 66 67 68
1-22 1-22 1-22 1-23 1-23 1-23 1-23 1-23 1-23 1-23
14-30 14.36 14-41 06-17 06425 06-31 06-44 06-50 0659 07-10.
2 2 2 3 3 3 3 3 5 5
Rain Rain
1013.0 989.5 993.0
10.0 5 4
88 95 93
do do 11.8 9 do do do 9 do do
1.028 1.028 1.028
7,000 5,400 5,400
37°53’N | 40°12'N 40°12’N
146°24'E | 147°26’E 147°26’ E
35 350 305 310 350 35 180 180 310 350
5.8 4.8 4.5 5.8 2.6 3.7 12.0 10.3 1.8 1.5,
70(70.0) | 70(75.5) | 70(69.3) | 160(146) | 160(141) 160(146) | 160(158) [130(136.5)| 130(120) | 130(118)
113 135 0 355 10 0 0 10 355
113 S. 135 S. 45 0 | P. 45 180 180 | S. 60 0
do 8 22 23 22 25 24 25 24
6 23 25 23 20 19 25 23
| 4 9 9 9 10 9 10 9
18
do do do 2.5 } do “"do do do do - do
7 .
2 2 3 3 3 5 4 2 3
} do 0 S 45 S. 45 0 P. 25 180 180 S. 45 0
3 | High Sea do do do do do do
23 23 40
1.8 2 do 5 do do do do do do
13 12 8
9 9 9 7 5 7 15 13 8 7
P. 45 0 S. 45 S. 45 0 |P. 25 S. 165 180 | S. 45 0
‘ 3 3 3 | High Sea do do do do do do
|
fo S %ﬁ i Z Y 0 . e f
§ 0K A SN A A
i
| : 1,2(2),
| 4
i
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Table 5-1 (b)

List of Test

Exp. No. 69 70 71 72 73 74 75
Date 1-23 1-23 1-23 1-23 1-23 1-23 1-23
Time when Test started 07.32 07.43 07.51 07.59 13.32 13.37 13.47
Measuring Time (min.) 3 3 4 3 (2) 3 3
Weather Rain Rain (};?orltlgy
Atmospheric Pressure (mb.) 993.0 994 .5 998.5
Temp. (°C) 4 4 3.5
Humidity (%) 93 93 69
Temp. of Sea Water (°C) 9 do 9 do 10.0 do do
Specific Gravity of Sea Water 1.028 1.029 1.029
Depth of Sea (m) 5400 5400 5500
.. 40°12’N 40°12’N 40°35’ N
Position 147°26'E 147°26' E 146°50' E
- Course (deg.) 30 30 350 310 340 340 25
-2 | Speed (kt.)
-2 | Relative Speed to Water (kt.) 1.9 6.1 2.9 4.2 6.9 6.6 5.7
"3 Rev. of Main Engine (rpm) | 130(119) | 175(149) 175(148) | 175(147) [160(145.5)160(145.7) 160(144.3)
-_% Shaft Horsepower (SHP)
v Displacement (t)
[Real Wind Direction (deg.) 15 355 0 0 340 340 340
= Relative Wind Direction (deg.)] P. 30 P. 30 0 S. 45 0 0 P. 30
»§ ‘Real Wind Velocity (m/s) 23 24 22 23 12 12 12,
Relative Wind Velocity (m/s) 23 25 23 24 15 15 16
Wind Scale 9 9 9 9 6 6 6
Wave Length (m) 18 14
Wave Height (m) 2.5 } do do do 4~5 do do

v | Ratio of ‘Wave Length to 7 34

= Wave Height

= | Period of Encounter (sec.) 2 2 3 25 20 15
Angle of Encounter (deg.) P. 45 ] do 0 S. 45 0 P. 45
Wave Scale High Sea High Sea do 6 6
Wave Length (m) 40 40 46
Wave Height (m) do 5 do 6~7 do do

— |Ratio of Wave Length to 8 708

2¢  Wave Height ~

:» | Period of Encounter (sec.) 7 7 8 15 10 3
Angle of Encounter (deg.) P. 60 P. 30 S. 15 S. 60 0 0 P. 45
Swell Scale High Sea do * do do 5 5 5

]
U
Sketch of Sea, Weather ‘%\}L K% %5 gf/j 7{2&; ?f Q@-l :
Slamming (min.) 1,2 3 2?%33 1,2,5(3) 1.5 3(2) 2.5

Remarks
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Recording (Ginga Maru) (continued)

76 77 78 79 80 81 82 83 84 85
1-23 1-23 1-23 1-23 1-23 1-23 1-23 1-24 1-24 1-25
13.53 14-10 14-16 14.21 14-30 14.41 14.54 09.33 13.36 09:30 .
3 3 3 3 10 10 10 2 2 2.
Partly ~ :
Cloudy Cloudy Snow Snoyy. .
999.5 1004.0 | 1003.0 | 1007.5
4.0 3.8 0 25
69 100 100
do do do do do 9.2 do 45 7 )
1.029 1.027 1.027 1.028
5500 2000 1300 200
40°35'N 41°02N | 41°2VN | 41°27’N
146°50” E 143°25'E | 142°12/ E | 141°35/E-
‘205 295 340 25 25 350 300 230 220 280
5.7 4.4 3.8 5.7 7.9 10.7 11.5 12.0 102
160 (146.7) {130(119.7) [130(120.3) |L30(118.0)|175(153.0)(175(155.3) (175 (160.7)| 160(160) |160(163.5)| 160(159).
340 340 340 340 340 340 340 250 320 280
S. 50 | S. 50 0 | P. 40 | P. 40 |S. 10 |S. 45 [ S. 20 [ S. 45 0
12 12 12 12 12 12 12 10 7 19.
16 15 14 15 16 16 16 15 12 24
6 6 6 6 6 6 6 6 4 B
2 30 10
do c}o c}_o ,_go do do do 0.5 2. 1
: L4 155 . 10
10 12 13 11 7 9 8 2 2 I
S. 45 | S. 45 0 |P. 45 | P. 45 0 |S. 45 0 |s. 45 0
6 6 6 6 6 6 6 3 3 5
8 10 .35
do dp do do do do do 1 1 1.5
, 8 10 - 23,
10 13 7 10 8 7 7 7 3
S. 45 | S. 45 0 |P. 45 | P. 45 0 |S. 45 0 |S. 45 0
5 5 5 5 5 51, 5 3 2 '
~0 { \ A |7 Y -
0.5, 1, 1.5[25%,2.5(2) 2(4) 7
2, 3.5 [3.5(3),5.5 , 8
N Very Very
Severe Severe
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Table 5-1 (b} List of Test

Exp. No. % 86 i 87 J' 88 { 89 i 90 51 i 92
Date -25 1-25 1-25 1-28 1-28 1-28 1-28
Time when Test started 09-45 14.10 14-30 13-30 1543 15-48 15:55
Measuring Time (min.) 2 2 1) 2 3 2-30 2.19
. Partly
Weather Snow Snow Cloudy Cloudy
Atmospheric Pressure (mb.) 1007.5 989.0 987.5
Temp. (°C) 2.5 8.3 10
Humidity (25) 100 84 76
Temp. of Sea Water (°C) 9 9 do 9 9 do do
Specific Gravity of Sea Water 1.028 1.026 1.027
Depth of Sea (m) 200 270 800
s 41°27/N | Hakodate . 41°37/N | 41°30/N
Position 141°35'E | Harbor 141°10/E | 141°40 E
Course (deg.) 270 165 170 125 215
5 Speed (kt.) 0
T; Relative Speed to Water (kt.) 10.7 0 do 120 9.0 10.0 11.0
(o]
Q
2 Rev. of Main Engine (rpm) | 175(170) 0 160 (160) | 160(152) | 160(155) | 160(164)
@ Shaft Horsepower (SHP)
Displacement (t)
Real Wind Direction (deg.) 296 165 200 200 200
= Relative Wind Direction (deg.){ S. 10 0 S. 15 S. 60 P. 15
§ Real Wind Velocity (m/s) 14.5 10 8.5 9 8.5
Relative Wind Velocity (m/s) 19 15 13 13 13.5
Wind Scale 7 5 5 5 2
Wave Length (m) .10 15 10~20 10~20
Wave Height (m) 1 : w1 1.5 1.5 } do
o [Ratio of Wave Length to — o
> Wave Height 10 15 7~13 7~14
2 | Period of Encounter (sec.) 5 2~4 3~4-
Angle of Encounter (deg.) S. 10 0 0 S. 45 P. 45
Wave Scale 5 3 5 5 3
35 '
Wave Length (m) 30~50
Wave Height (m) 1.5 1.5~3 do do
— [Ratio of Wave Length to 23 20 :
g Wave Height
o | Period of Encounter (sec.) 5 5~6
Angle of Encounter (deg.) S iO . 0 | S.. 45 | P. 45
Swell Scale 5 5 5
Sketch of Sea, Weather ?gi_ %F ¥ %F Jgﬁ <
/{ 1
Slamming (min.)
Anchoring [Zero Point|
Remarks Test |[Measuring
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Recording (Ginga Maru) (continued)

93 E 94 ‘ 95 ! 96 1 97 ’ o8 \ 9 | w00 | 101 02
128 1-28 1-28 1-28 1-28 1-28 1-29 1-29 1-29 1-29
1601 1613 1619 1646 | 16.52 | 17-00 | 09.30 | 09-43 | 10-02 i 10-08
2.15 3 3 3 3 2.39 4.20 | 15.17 2) 2
' cloudy
987.5
1
85 .
do do do do do do 9 do do do
1.027
5200
40°14/'N
145°20/ E
170 125 160 205 F. S, 90 270
25070 | 70250 .
12.0 12.7 do do
10.5 1.2 10.7 11.3 160° 9.3 |60° 81 |14—3.8 5.3

120° 6.0 |120° 6.3
175(164) |175(164.5) |175(169.5) | 175(169) | 175(157) |175(161.5){160(141.7)|160(148.7) ,

200 200 200 200 200 200 280 290
S. 15 S. 60 S. 30 S. 90 — — — S. 10
8.5 8.5 8.5 8.5 8.5 8.5 14 15 do do
15 13 15 15 13 10~15 12~22 17
5 5 5 5 5 5 7 7
10~15
do do do i do do do 1~2 } do do ~do
5~15
4 3~4 3 3 — — — 3 3
0 S. 45 P. 45 — — — S 23 S 23 } do
5 5 5 5 5 5 | High Sea do do
30~50 |
do do do do do do 4~5 do do do
6~10
5 5~6 4~5 5~7 — — — 7
0 S. 45 0 P. 45 — — — S. 23 - } do do
5 5 5 5 5 5 | High Sea do
s R D) oy e e
j ~0 0 e Ur0 0= ;QZ O~ - -
0.5, 1, 1.5 Missing
imme
1(;}?]2;; do do \ %&ncléios do
Iest o
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Table 5-1 (b) List of Test
Exp. No. 103 104 | 105 106 107 108 | 109
Date 1-29 1-29 1-29 1-29 1-29 1-29 1-29
Time when Test started 10-20 10-34 10-57 11.05 11.21 11.28 11.35
Measuring Time (min.) 5.24 7-12 530 10 4.09 2 , 2
: Partly
Weather Cloudy Snow Cloudy Cloudy
Atmospheric Pressure (mb.) 987.5
Temp. (°C) 1
Humidity (%3) 85
Temp. of Sea Water (°C) 9 do do do do do do
Specific Gravity of Sea Water 1.027
Depth of Sea (m) 5200
.. 40°14’N
Position 145°90/ E
- rCourse (deg.) 225 315 315 276 225 225 275
-2 | Speed (kt.)
2 ) Relative Speed to Water (kt.) 7.5 7.3 7.0 6.0 8.0 6.0 4.5
5]
© | Rev. of Main Engine (rpm) (160(148.7)(160(145.9) 175(152.2)| 175(152) |175(154.3)| 140(135) [140(128.9)
E Shaft Horsepower (SHP)
v Displacement (t)
Real Wind Direction (deg.) 275 300 300 280 285 295 275
- Relative Wind Direction (deg.)) S. 45 | P. 45 | P. 45 S. 5 |S. 45 S. 45 0
; Real Wind Velocity (m/s) 16 15 15 15 16 15 17
Relative Wind Velocity (m/s) 19 17 18 18 19 18 19
Wind Scale 7 7 7 7 7 7 7
Wave Length (m) 10~15 8~15 5~12
Wave Height (m) 1~2 do do 1~2 } do ] do 2
o | Ratio of Wave Length to
Z Wave Height 5~15 ~8 3~6
2 | Period of Encounter (sec.) 3~4 3~4 2~3 2~3 2~3 2~3
Angle of Encounter (deg.) S. 45 | P. 45 | P. 45 0 | S. 45 } do 0
Wave Scale High Sea do do do do High Sea
Wave Length (m) 30~50 30~60 40~60 30~50
Wave Height (m) 4~5 -do do 3~6 4~6 ] do 4~6
—~ | Ratio of Wave Length to
§ Wave Height 6~10 10 10 8
o | Period of Encounter (sec.) 7 7 6 6 8 6 6
Angle of Encounter (deg.) S. 45 P. 45 P. 45 0 S. 45 S. 45 0
Swell Scale High Sea do do do do do do
= . Q ==
Sketch of Sea, Weather ﬁfﬁ Q(f\b/ R%x/ ) %F /EF b{j\ %E
Just after
Slamming (min.) started [0.25, 3.5 1 Time
the Motor
Remarks
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Recofding (Ginga Maru) (continued)

10 |

Lo 112 ( 113 ’ 114 115 { e |17 s | 119
1-29 1-29 1-29 1-29 1-29 1-29 1-29 1-29 1-30 1-30
11.45 15.15 15.28 16-01 16-15 16.28 16-38 20-30 09.15 13-40
2.02 6-35 5.52 4.59 5 5.50 11 3 5 5
Partly
Cloudy Cloudy Cloudy do
987.5 991.5 | 10015 | 1002.5
5 2.0 3.0 5.0
84 82 84 54
do 9 do do do do do 55 7.5 75
1.028 1.024 1.028
5300 6000 8000
38°N 40°03’N | 39°12’N | 38°40/N
146°E W5°53'E | 144°47'E | 144°13'E
310 270 225 315 315 270 225" | 225 225 280
5.0 3.5 6.0 6.0 7.0 3.5 6.5 5.0 6.5 4.6
140(133.5) 160 160 160 175 175 175 175 160(144.1)(160(141.2)
270 285 280 280 280 280 280 203 278 300
P. 45 1S, 5 S 45 |P. 45 | P. 490 |[P. 5 |S. 45 |S. 60 | S. 45 S. 10
17 22 22 25 22 24 24 29 15 18
19 24 24 27 25 2 26 30 17 20
7 9 9 10 9 10 10 11 7 7
10~15 10 50
} do  {1.5~2.5 } do do do do do 2 2.5
6 5 20
2~3 i 4 I’ 4 | 4 3 3 3 1.5 10
P. 45 | 0 !'S. 40 | P. 40 | P. 40 0 1S, 40 |S. 40 |S. 40 I 0
do f do I do do do do do do 9 ‘ High Sea
f 30~40 i 60 f 70 90
do I 4~7 do do do do do 6 8 6~7
| 6~8 10 9 | 13~15
8 f 8 | 8 8 8 8 6 11
P. 45 ] 0 |S. 40 | P. 40 } do 0 |S. 40 |S. 40 | S. 40 0
do | do ' do do High Sea do 7 9 | High Sea
i
- ! ! | !
Yoo S, 8y )éf/‘\*lfﬁfﬁ%
L R N P P S A B PN I
— . . ‘ | S
! 1 Time ‘[ | . l
l 1
T r | | ] T |
! ! i ? Night |
I L i
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Table 5-1 (b) List of Test

Exp. No. 120 } 121 122 123 1 124 ‘ 125 126
| )
Date 1-30 1-30 1-30 1-31 2-1 2-1 2-1
Time when Test started 13.50 14.00 14.09 9.15 9.00 9.16 13.15
Measuring Time (min.) 5 5 3 2 1 1 (1)
Partly . .
Weather Cloudy do Fair Cloudy Fair
Atmospheric Pressure (mb.) 1002.5 1003.0 1015.0 1013.5
Temp. (°C) 5.0 5.5 9.5 7.5
Humidity (%) 54 54 74 68
9 do do do
Temp. of Sea Water (°C) 7.5 6.5 8.0 13.5
Specific Gravity of Sea Water 1.028 1.028 1.027 1.028
Depth of Sea (m) 8000 8000 2000 500
. 34°40’N | 38°40/N 37°N Off "
Position 4413 E | 14481 E 142°FE | Katsuyama | Off Chiba
. Course (deg.) 280 325 235 305 180 ‘ 0
-2 | Speed (kt.) 13.34 11.89
T | Relative Speed to Water (kt.) 5.2 6.9 7.2 11.5 14.12 12.07
3 ) Rev. of Main Engine (rpm) |175(149.4)[175(150.6)|175(142.2) 160(158) [175(172.4)1175(172.3) 0
E.‘ Shaft Horsepower (SHP)
& Displacement (t) 1
Real Wind Directionr (deg.) 305 300 300 333 45 50 —
< Relative Wind Direction (deg.)] S. 15 pP. 30 S. 50 S. 20 P. 140 S. 30 —
-§ Real Wind Velocity (m/s) 19 17 .4 18.8 7.3 10 10 0
Relative Wind Velocity (m/s) 21 20 20 12 14
Wind Scale 8 8 8 4 5 0
|
Wave Length (m) 50 5 6~7
Wave Height (m) ! 2.5 do do 1 1 } do
» | Ratio of Wave Length to .
= Wave Height 20 5 6~7
= | Period of Encounter (sec.) 5 8 6 2 2~3 2~3 —
Angle of Encounter (deg.) 0 pP. 45 S. 45 0 180 0 —
Wave Scale High Sea do do 3 3 3 —
0 |
Wave Length (m) 90 15
Wave Height (m) 6~7 do do 4
— |Ratio of Wave Length to 13~15 i 4
1; Wave Height
& | Period of Encounter (sec.) 8 10 6 3 — — —
Angle of Encount@r,(geg.) 'S, 10 P. 45 S. 45 0 — — —
Swell Scale .High Sea| do do 2 — —
| i
3 J}
Sketch of Sea, Weather ))&F \% /'F/{\Q %’E T g/j
7 N L0 i ;/
i
—
Slamming (min.) ; i '
1 ‘ |
l ) i 'Zero Point
Remarks \ \Speed Test, do Adjust-
i ment
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Recording (Ginga Maru) (continued)

127 + 128 129 130 131 132 Exp. No.
2-1 2-1 2-1 2-1 2-1 2-1 Date
13-43 13.59 14.14 14.45 15-04 15.23 Time when Test started
4.48 ‘ 5.59 5 5.20 5.10 7.06 Measuring Time (min.)
Fair Weather
Atmospheric Pressure (mb.)
Temp. (C)
Humidity (%)
do do do do do do Temp. of Sea Water (*C)
Specific Gravity of Sea Water
Depth of Sea (m)
Off Chiba Position
- Course (deg.)
-2 | Speed (kt.)
'?Z Relative Speed to Water (kt.)
160 160 160 160 130 130 8 Rev. of Main Engine (rpm)
E' Shaft Horsepower (SHP)
v Displacement (t)
— — Real Wind Direction (deg.)
o Relative Wind Direction (deg.)
0 0 £ ¢ Real Wind Velocity (m/s)
. = Relative Wind Velocity (m/s)
0 0 Wind Scale
Wave Length (i)
Wave Height (m)
o | Ratio of Wave length to
Z Wave Height :
— —_ — — — — Z | Period of Encounter (sec.)
— — — — — — Angle of Encounter (deg.)
— — — — — - Wave Scale
Wave Length (m)
Wave Height (m)
— | Ratio of Wave length to
[ Wave Height
— — — — — — (,;) Period of Encounter (sec.)
— — — —_ — — Angle of Encounter (deg.)
— — — —_ — — Swell Scale o -
| -
ﬂ ) ﬂ ﬂ | m m Sketch of Sea, Weather
35 15 L350 I5° 35 35°
Slamming (min.)
Turning
(,:]i‘x;cslte do do do do do Remarks




Table 5-2 Sounding Table

T T Date Wednesday Friday Saturday Wednesday Thursday
Items \‘\\:\\; 13th Jan. 15th Jan. 16th Jan. 20th Jan. 21st Jan.
Fresh Water AM. | P.M. | AM. 1P.M.[A,M. pM. | AM |pM] AM [P.M
i !
F.P.T. 29.00 | 29.00 | 29.00 29.00 | 29.00 29.00
No. 1 T. 52.50 | 41.00 | 36.80 11.40 | 49.00 47 .40
No. 8 T { P. 23.10 | 23.10| 20.60 23.10 | 21.60 18.40
) : S. 18.56 | 18.56 | 18.56 18.56 | 18.56 18.56
A.P.T. 14.09 | 13.70 | 12.70 12.70 1 13.10 12.70
Total 137.25 | 125.36 | 117.66 94.76 | 131.26 127.06
Daily Consump.
Feed Water
No. 6 T { P. 13.00 | 10.90 | 13.60 12.50 | 10.80 11.20
: ’ S. 12.30 y 11.70 | 13.77 9.50 | 11.70 12.40
No 7 T { P. 59.71 | 59.71 | 55.00 50.50 | 45.50 i 52.80
' : S. 50.14 1 50.14 | 46.30 37.50 | 50.14 45.30
Total 135.15 | 132.45 | 128.67 110.00 | 118.14 121.70
Daily Consump.
1 (E.S.R.)
Coff. { 2 (Drain T.)
3 (No. 5~6 T.)
Fore m 3.00 2.97 2.87 2.68 2.80 2.86
Draft Aft. 4.56 4.53 4.59 4.58 4.58 4.46
Mean 3.78 3.75 3.73 3.63 3.69 3.66
Trim B/S
Dispt. 1,744 | 1,726 | 1,714 1,654 | 1,690 1,672
Qil Tank
No. 2 T { pP. 16.50 | 14,30 | 11.00 0.20 0.20 0.20
: ’ S. 30.40 | 30.40 | 30.00 18.80 | 14.00 0.20
No. 3 T { P. 34,50 | 34.50 | 34.50 35.20 | 35.20 35.20
’ ’ S. 34.50 | 34.50 | 34.50 33.80 | 32.20. 32.70
No. 4 T { P. 12.80 | 12.80 | 13.90 12.80 | 14.40 14.30
: : S. 9.10 9.10 9.00 9.20 8.25 8.20
No. 5 T { P. 17.20} 17.20 | 17.30 17.50 | 17.50 8.00
’ ’ S. 12.60 | 12.60 | 12.50 18.40 | 12.40 20.80
Total 167.60 | 165.40 | 162.70 145,90 | 134.15 119.60
Daily Consump.
Drain T.
Chain L
No. 1 H { <
Bilge No. 2 H { IS)
E.R. { £
T.R. { .
Heel
Osaka Kusakabe Nagasaki ' Nagasaki Kagoshima
Clearance Clearance Entrance Clearance Entrance
Remarks (09.00) (06.00) (14.00) I (09.00) (10.00)
Kusakabe |
Entrance |
(16.00) ] |
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(Hokuto Maru)

Monday Thursday Wednesday Thursday Friday Saturday
25th Jan. 26th Jan. 27th Jan. 28th Jan. 29th Jan. 30th Jan.
AM. | PM. | AM. [ PM | AM | PM  AM | PM [ AM | PM ] AM | P
i ! _
29.00 29.00 29.00 | 29.00 29.00 | 29.00
47.40 34.60 52.90 | 46.60 37.30 | 29.00
23.10 22.00 22,00 21.10 21.10 20.20
18.56 18.56 18.56 18.56 18.56 18.56
13.70 12.30 14.09 | 14.09 13.10 | 12.30
131.76 116.46 136.55 | 129.35 119.06 | 109.06
11.80 11.80 10.30 7.30 10.20 8.80
9.80 7.90 9.70 8.20 10.10 7.70
56.00 52.80 59.71 57.00 52.80 | 49.60 |
49,00 42.90 50.14 | 50.14 43.40 39.50 |
126.60 115.40 129.85 | 122.64 116.50 J 105.60
|
2.78 2.68 3.08 3.04 2.90 2.85
4.52 4.48 4.50 4.48 4.40 4.39
3.65 3.58 3.79 3.76 3.67 3.62
1,666 1,624 1,750 | 1,732 1,678 | 1,648
0.20 0.20 35.00 | 30.00 30.00 | 30.00
0.00 0.00 35.00 | 30.00 30.00 | 30.00
27.90 25.00 25.00 | 25.50 22.20 11,80
33.20 31.00 31.00 | 29.00 19.00 | 20.00
13.50 12.50 12.50 1230 12.30 12.30
8.00 7.70 7.70 7.90 7.90 7.90
10.25 6.00 15.00 14.40 14,40 2.50
11.50 4.90 15.00 | 25.00 2.50 14.50
104.55 87.30 176.20 | 174.10 138.30 | 129.00
Kagoshima Hiroshima Hiroshima Beppu Gokasho Tokyo
Clearance Entrance Clearance (Roadstead) (Roadstead) Entrance
(08.50) (15.00) (15.50) Start Start (09.30)
(0.600) (16.00)
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Table 5-3 Sounding Table

_;;nﬁ \.\& Monday 16th Jan. | Tuesday 17th Jan. . Friday 20th Jan.
Tanks Mecters | Tons Remark | Meters | Tons Remark l Meters| Tons Remark
F.P.T. full | 36.4 | funt | 36.4 —| fult | 36.4 —
No. 1 D.B.T. full | 79.4 | full | 79.4 —| full | 79.4 —
P. | full | 50.7 —| full | 50.7 | fan | 50.7 _
No. 6 D.B.T. { S. | full | 507 — full | 507 | full | 50.7 —
No. 7 D.B.T. 1.05 27.3 —| 1.08 27.2 1.05 27.4
No. 1 W.T P. | 3925 35.00 —2.3 full | 43.8 +8.8 3.70 40.0] +2.3
Fresh Water -1 W.T S | 125 13.8 +2.5 1.87 200 6.2 full | 43.8] +13.4
P. | full | 127.0 — full | 127.0 | fal | 127.0 —
No. 2 W.T. s. | full | 1121 full | 1121 | full {11201 —
No. 3 W.T p.| 1.70 30.1] —4.9 1.35 23.0f —7.1] full |122.5 +93.8
-3 WAL S. | 415 95.6 —3.4 3.15 58.0{ —37.6 full |103.0] +65.0
A P.T. full | 57.9 — full | 57.9 —| full | 57.9 —
Total 716.0, —8.1 686.2] —29.7 850.9| +175.0
- P. 0 0 1o —
( No.4 D.BT. | g 0.50 10.6 —| 050, 10.6 0.100 1.8 —5.8
) P. 0.35] 17.1 —8.3| 0.30 14.00 —3.1 0.15 6.2 +2.6
F.W. l No. 5 D.B.T. { S 078 a1.8f —0.8 0.78 41.8 0.80| 42.6| 424
Total 69.5| —9.1 66.4 —3.1 50.6) —0.8
] P. | full | 45.1 —| full | 45.1 —| fuil | 45.1 —
No. 2 D.B.T. ‘{ S | full | 45.1 —| full | 45.1 — full | 45.1 -
No. 3 D.B.T. { .
F.D. T. or P.
Ballast T. { No-1D.T. { s,
P
No. 2 B.T. { c.
S
. Total 90.2 90.2 90.2
‘ P. 0.05 0.05 0.05, *
No. 1 H. { s 0.08 0.05 0.08
. P, 0.20 0.20 0.20
Bilge § No. 2 H. { s 0.20 0.20 0.20
P. 0 0
Coff. { 5 0 0
Fore 3.90m
ft. 5.50
Draught Aft m
Mean 4.70 m
3 Heel . , Nil
Fresh W. 8.1 29.7 (—175.0)
Daily Consumption | Feed W. 9.1 3.1 0.8
M.E. 50, M.G. 20,
Fuel () B. 90! ¢
Took in Water 197
Shifted Water
15th Jan.
Draught At Yokohama
Remarks i?{e é?g$
Mean: 4.57m
Heel: Nil
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(Ginga Maru)

Saturday 21st Jan. | Sunday 22nd Jan. | Monday 23rd Jan. ‘ Tuesday 24th Jan. ‘Wednesday 25th Jan.
Meters| Tons | Remark | Meters| Tons R.em’ark Meters | Tons | Remark| Meters | Tons | Remark | Meters | Tons Remark
0 0| —36.4 0 0 — o 0 — o 0 — 0 0 —
full | 79.4 —| fun | 79.4f | fun | 79.4/ —| full | 79.4 —| full | 79.4 —
full | 50.7 —| full | 50.7| | funl | 50.7| —| full | 50.7 —i full | 50.7 -
full | 50.7 —| full | 50.7] -] full | 50.7, —| full | 50.7 —! full | 50.7 —
1.05| 27.4 —| 1.05 27.4 1.05 27.4 1.05| 27.4 | 1.05 27.4
2.40 25.8| —14.2 2.000 21.3 —4.5 1.80| 18.3 —3.0| 0.85 9.5 —8.8) 0.47| 5.5 —4.0
full | 43.8 ) 4la3 4370 —0'8 3.30] 35.5 —7.5 2.75 29.5 —6.0] 2.10] 22.5, -—7.0
full | 127.0 —| full |127.0] —| full |127.0]. —| full | 127.0 —| full |127.0 —
full | 112.1 —| full | 112.1] | full |112.1} | full | 112.1 —{ full | 112.1 —
full | 122.5 —| full | 122.5 —| full | 122.5 —| full | 122.5 | 4.20,119.3] —3.2
full | 103.0 —| fuil [103.00 —| full {103.0, —{ full | 103.0 —!| full |103.0 —
full | 57.9 —| full | 57.9 —| full | 57.9] —| full | 57.9 —| full | 57.9 -
800.3(_"130(-5‘)i 795.0 —5.3 784.5/—10.5 769.7) —14.8 755.5, —14.2
0.30, 6.1l +6.1 0.17] 3.3 —2.8 0.07 1.3} —2.0/ 0.07| 1.3 —| 0.071 1.3 —
0 0 -1.8 0 0 o 0 — o -0 — 0 0 —
0.65| 34.8 -+-28.6 0.65 34.80 —| 0.62] 33.0-—1.8 0.52 27.5 —5.5 0.50| 26.3 —1.2
0.82) 43.4 +0.8 0.82 43.4 —| 0.80] 42.5 —0.9| 0.70; 37.6| —4.9. 0.50, 26.3] —11.3
84.3 (jg%; 81.5| —2.8 76.8| —4.7 66.4 —10.4 53.9] —12.5
full | 45.1 —| full | 45.1] —{ full | 45.1] —| full | 45.1 —| full | 45.1 —
full | 45.1 —| full | 45.1] | full | 45.1] _—| full | 45.1 —| full | 45.1 —
90.2] 90.2 90.2 90.2 90.2
0.05 0.06 0.06] 0.06 0.06
0.08 0.08 0.08 0.09 0-08
0.20 0.20 0.20 0.20 0.20
0.20 0.20 0.20) 0.20 0.20
3.48m
-5.52m
4.50'm
p. 20
"'50.6 5.3 10.5 14.8 Y1422
33.7 2.8 4.2 10.4 12.5 .
M.E. 5240, M.G. [M.E. 5350, M.G. | M.E. 5150, M.G. |M.E. 5270, M.G.| M.E. 3740, M.G.
460, B. 3640 490, B. 3210 490, B. 3320 540, B. 3290 640, B. 2440
At Hakodate
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Table 5-3 Sounding Table

T;‘:?\\\\~~&, Thursday 26th Jan. Friday 27th Jan. Saturday 28tn Jan
Tanks I, Mctcrsl Tons Remark | Meters | Tous i Remark [ Meters | Tons Remark
F.P.T. 0 0 o 0| o 0 —
No. 1 D.B.T. 1,67 59.8 —19.6] 1.60 56.9 —2.9 1.3 45.71 —11.2
. b (PO fall | 5007 —| full | 50.7 —| full | 50.7 —
No. 6 D.B.T. { S. | full | 507 —| full | 5007 | fun | 50.7 -
No. 7 D.B.T. 1.000 26.3 —1.1 1.00 26.3 —| 1.000 26.3 —
N A . { Po| 1.200 13.20 +7.7] 1.73 18.9| +5.7 2.45 26.3 7.4
Fresh Water ) No. TW.T. { o' | 508 253 117 258 273 +31] 2400 258 —15
. P. | funl | 127.0 —| full | 127.0 —! full | 127.0 -
No. 2 W.T. { S. | full | 1121 full | 11201 | ful | 11201 -
No 3 W.T. | P.| 4.5 117.00 —2.3 3.47 88.0] —29.0| 4.30 111.0] +23.0
: " 1S, | 4.26 1008 —2.2 4.23100.1] —0.7] 365 97.0] —31
A.P.T. full | 57.9 | fun | 57.9 —| full | 57.9 —
Total 739.7 —15.8 715.9) —23.8 730.5| +14.6
: (P. 0.05| 1.0 -0.3 o005 1.0 —| 0.08 1.0 —
No. 4 D.B.T. | ¢ 0 0 -3 0 0 0 -
F.w. (P, 0.38] 19.0| —~7.3 0.45 23.6 4.6 0.43 229 1.
No. 5 D.B.T. { 5 0.50, 263 — 0.78 41.8 +15.5| 0.73 39.1] —2.7
Total 463 —7.6 66.4] +20.1 62.3  —4.1
. - P, full | 45.1 — 050 11.3 —33.8 0.50 11.3 -
No. 2 D.B.T. { S. full | 451 — full | 451 logall | 4501 —
No. 3 D.B.T. { };
F.D. T. or .. P.
Ballast T. No-1D.T. { S.
P.
No. 2 B.T. { C.
S.
Total 90.2 56.4 —33.8 56.4
] P. 0.06 0.07
No. tH. | € 0 08 0.08
Bilge { No. 2 H. { £ o o
Coft. {E : 0
Fore 3.48 m 3.25m
ft. 5.50 5.65
Draught A m m
Mean 4.49 m 4.45 m
Hell p. 2° Nil
Fresh W. 15.8 23.8 (—14.6)
Daily Consumption | Feed W. 7.6 (—20.1) 4.1
M.E. 170, M.G.
Fuel (/) 10, B. 170
Took in Water
Shifted Water
At Hakodate
Remarks
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(Ginga Maru) (Continued)

' Sunday 29th Jan. ‘ Monday 30th Jan. = Tuesday 31st Jan. IWednesday 1st Feb."l‘hursday 2nd Feb.

| Tons

; Metors[ Remark i Mctcrsl‘ Tons ! Remark | Meters| Tons | Remark J Meters | Tons | Remark |‘ Mctursi Tons ‘ Remark
0 0 —| 0 0 — 0 0 — 0 0 — 0 0 —
1.10] 33.51 —12.2 0.90, 25.1 —8.4] 0.55 12.8 —12.3 0.40, 8.6 —4.2 0.33f 6.5 —2.1
full 50.7 —/ full 50.7 —| full 50.7 — full 50.7 —| full 50.7 —
full | .50.7 —| full 50.7 —{ full 50.7, —| full 50.7 —{ full 50.7 —
1.00, 26.3 —| 1.00/ 26.3 — 1.00; 26.3 —| 1.00] 26.3 —| 1.00] 26.3 —
3.000 32.20 +5.9 ? ? 3.70] 40.0 2.80] 30.0] —10.0; 0.73; 8.3 —21.7
2.40| 25.8 ? ? 2.50, 26.8 2,000 21.6] —5.2 2,00 21.6 —
full | 127.0 full | 127.0 — full | 127.0 —| full |127.0 —| full | 127.0 —
full | 112.1 full | 112.1 —| full | 112.1 — full | 112.1 — full | 112.1 —
3.65 97.00 —14.0] 3.40 86.9 —10.1] 3.40| 86.9 —| 3.70/ 103.0; +16.1] 3.60; 95.0, —8.0
4.30{ 101.9| +4.9] 4.30 101.9 —| 4.30[ 101.9 —| 4.30] 101.9 —| 4.30 101.9 —
full 57.9 full 57.9 —| full 57.9 —/| full 57.9 —| full 57.9 —

715.1] —15.4 693.1 ! 689.8| —-3.3 657.9) —31.9
0.05) 1.0 0.05 1.0 | 005 1.0  ~ 005 1.0 —| 005 1.0 -
0 0 0 0 — 0 — 0 0 —| 0 0 —
0.41) 20.9] —1.3] 0.40] 20.3 —0.6 0.30 14.00 —6.3 0.20, 8.5 —5.5 0.20, 8.5 —
0.62 33.00 —6.1] 0.52 27.5/ —5.5 0.45 23.6) —3.9 0.45 23.6 —| 0.25/ 11.2| —12.4
54.9] —-7.4 48.8) —6.1 38.6| —10.2 33.1 —-5.5 20.7) —12.4
0.50, 11.3 — 0,50 26.8 +15.5 0,50/ 26.8 —| 0.50] 26.8 —| 0.50; 26.8 —
full 45.1 —| full 45.1 —| full 45.1 — full 45.1 —| full 45.1 -
56.4 71.9) +15.5 71.9 71.9 71.9
0.07 0.07 0.10 0.10 0.10
0.08 0.09 0.10 0.10 0.10
0.20 0.20 0.20] 0.20] 0.20
0.20 0.20 0.20 0.20 0.20
0 0 0 0 0 |
0 0 0 0 0
3.10m
5.64m
4.37Tm
Nil
15.4 ? ? 3.3 31.9
7.4 6.1 10.2 5.5 12.4
M.E. 5190, M.G. | M.E. 4960, M.G. | M.E. 5090, M.G.
505, B. 3460 590, B. 3330 550, B. 3240
At Tokyo
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Fig. 5-1 (b) Weather Chart at 06-00 on 13th Jan. 1956
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Table 5-4 Observation of Time when Slamming occured
Exp. No. Pressure Gage | Accelerograph Deck Stress Remarks
- 56.27/ Angle of Encoun-
70 55 228,477 55 ter, Port. 45°
17
71 e 238,30 oo Head Wave
o . 4 2/18//
81 523/ 213/ o enoy | Head Wave
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Fig. 5-2 Stresses on Deck
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Fig. 5-7 (b) Water Pressure
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Table 6-1 Wave Length and Wave Height

Wave Length (m) Wave Height (m)
Date Exp. No.
Mean | Max. Mean | Max.
21 Jan. | 4347 | 38% 45 45 60 70 55 70 | 1.81.4 0808 1.2] 1.8
P.M. 46%| 45 35 55 60 15 60 | 37181722 2.3| 3.7
22 Jan. | 40gy | 49 | 42 37 36 58 54 48 46 58 | 1.6 1.6 0.6 3.4 1.4 1.2 1.6 3.4
P.M. 60 | 62 33 32 46 29 40 62 | 1.8 1.7 2.6 1.9 0.8 1.8] 2.6
63 | 33 31 30 31 34 32 34 10921121206 1.2 21
65 | 52 45 50 49 45 49 52 | 0524 1.6 2432 2.0| 3.2
23 Ja/{LM 62~72 | 68 | 45 37 37 60 56 47 60 | 1107181327 15| 2.7
70 | 70 64 60 55 70 64(45)| 70(50)| 3.5 2.5 1.8 0.6 3.0 231 3.5
71 | 40 70 42 43 65 6O 53 70 | 2.0 5.5 1.5 2.5 4.5 3.5 331 55
74 | 45 37 46 52 29 42 52 | 2409272216 2.0| 2.7
a3 JaPZ‘-M 73~82 | 78 | 40 43 35 37 29 37 43 | 1224171323 I 18] 2.4
' 81 | 40 50 65 70 40 53 70 | 2320222012 2.0
24 Jalg‘_-M 84 84 | 45 35 40 90 40 50 50 90 | 152520252018 21| 2.5
25 Jf}f-M 85~86 | 85 | 60 45 50 45 45 49 60 [ 23151013009 14| 23
90 | 43 32 37 37 43 0.9 1.2 1.0 1.0] 1.2
28 Jalgl-M 90~98 | 95 | 60 55 55 35 50 55 52 60 302021181715 201 3.0
o °96 | 50 40 40 40 55 55 10054(38)[100(71)| 1.0 2.0 0.8 1.8 1.5 1.0 2.0/ 1.3 | 2.0
100 | 72 58 63 66 64 65 72 | 8527203119 2.6| 3.5
29 Jan.  |gg.110| "105 | 50 40 60 50 55 50 80 (55(39) 80(57)| 1.5 2.6 4.0 2.0 1.5 1.8 1.7 2.1 | 4.0
A M. 106 | 32 41 34 30 68 41 68 | 2713191731 2.1 3.1
| 109 | 60 30 40 80 53 80 | 24051025 16| 2.5
29 Jan. |y1qqe 111% 70 30 30 60 47 70 |3.0 43 2.0 2.0 2.8 4.3
P.M. °113 | 30 35 35 45 65 35 |41(28)| 65(46)| 1.0 1.5 1.0 1.0 1.8 0.5 1.1] 1.8
30 J?X’-M 118 | °118% 23 70 23 46 1031)| 70(54)| 1.1 2.8 1.1 1.2 1.6].2.8
30 Jan.  li1._1gy 119%] 45 40 50 45 45 50 | 4555 3545 45! 55
P.M. | 120% 50 40 50 50 47 50 | 20303025 2.61 3.0
31 JEX‘-M 123 | 123 | 30 70 6040 50 70 | 23272017 2.21 2.7
Note # . Without Correction of Pitching Angle

°: Virtual Wave Length of Head Wave other than 0°
( ) : Absolute Wave Length
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Fig. 6-6 Slamming Zone obtained from the Result of Acceleration on Measurement at-Bow
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1) E. V. Lewis: Ship Speeds in Irregular Seas, S.N.A. M. E. Vol. 63, 1955.
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Fig. 6-23 Presumption for Absolute Value of Water Head
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AREETTSE I X DAMAIS N &5 B L, S & S 2 Ll 3 5,
6-4-2 MEEHMOKRDILRZI Y

=
/Ln

RIS OV TR 1T D 7o OB O r O i@ Y e b 0 & LT, SEERTES 70, 71, 81 %
FAIE, TRHOREHDS B RT3 v AR FH~5 & Table 6-3 A
NHD D HLERBRFS T1 & 81 WIMEE DA/ <, 18IS Tr/hE iz, BT EETH

5#5,u%l%ﬁ%7OKOVTMW%@@5u&KT5Q%%%%70@1?i“ T O IN

DN T Hivdh, O

R OIRIEE Fig. 6-24 TR B0 THLA, Thnb 56.27 oL 7 d D
Ll 5,
|
Table 6-3 Results of Accelerograph Measurement when Slamming
Pitching Acceleration ‘ Vlbratmg Acgeleratlon
Exp. No. Accelerograph Amplitud Double ! Amplitud
Time (2?/) 1etug)e Time Amplitude (nr:};;égq)e
~ sec (m/sec?) | ‘o
a1 56.2 —-5.6 ! 56.277 —0.8 —0.4
70 as 56.9/7 +5.1 56.27/ +3.0 +2.0
[56.2//~61’7 2 Node Vibration (160 cpm))
7 a 2/38.67/ —3.4 — — —
as 2/38.7'7 +3.6 2/38.27 +1.5 +0.9
a 213.2/ —5.1 - — -
81 as 2/13.57/ +4.1 2137 +1.8 +1.0
(2713//~2/23.6” 2 Node Vibration (160 cpm)]

«,=Accelerograph at Stern
+ Symbol of Amplitude is Upward Acceleration

a,=Accelerograph at Bow

6:-4:3 RSIVIBOIEHHAEER

N OR A B, 56.2"7 DOIFZINZ I ) & 1T 72 &3 2 5 H O T,
TEREDTHS,

<y

- [Il ﬁlj & ;{

vx Fig. 6-25 1255

— 109 —

AU IS T

07

T DIRFRIT OIS T4~ 5

X BICINCEE L 7RIS ey,



mn/sect

NIV
TN

N /\/\v/\\/

Fig. 6-24 Results of Accelerograph Measurement when the Slamming of Exp. No. 70.
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OIS HEHAIE, D 1~D6 & 4 +~T 56.27 56

stress

o { I> T D, FIEIISH ooz Table 6:4 17
W _d_o
/ ?
Sca/c[ F Kg/mm Table 6-4 First Max. Value of Vibrating Stress
2

in Deck Stress of Exp. No. 70.
02 e

Measuring | Distance from F.P. Stress*
Point (L: Ship Length) (kg/mm?)
2 D1 0.85L —0.1
D2 0.71 L -0.3
D3

0.57 L —0.4

W D 4 0.45 L —0.2

D5 0.32 L —0.15
D5

B D 6 0.12L +0.05

#*  Stress Symbol{—l_ ggr?lt;)(;gssion

D4
e

45° 50" 55% 80" 85° | 70"
zime

Fig. 6-25 Measurement of Deck Stresses
when the Slamming of Exp. No. 70.
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JKEBE, M Je o Ao L K BHA B~ 5 & Table 6:5 D X ST D,
THLOEET A RS B 56.27 2 S IRV AR IRRTETRIC & B AJE R i/ K R IR TR D b
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Table 6-5 Water Pressure Measurements of Before & After Slamming

wer b | [ omTmeorZenet | B ofLiner | b vae

Measuring Folgn ide as(ein)me mum of Water Head® . Head®
Point s Pressure Time (m) ‘ Time ‘ (m)
H 1 0.93L P. 1.06 56.07 — — 59.2// 4.3
H 2 " S. " . 55.6/7 — — 59.2/7 4.6
H 3 0.76 L P. 0.00 56,27/ — — 58.477 1.0
H 4 " S. 7 56.0"" — 58.0¢7 1.3
H 5 0.60 L P. " 56.8/7 — 59.2" 7
H 6 " S. " 56.27 - u" 1.1
H 7 0.44 L P. ” 56.0"/ — — 58.6"/ 0.8
H 8 ” S. 1" 56.5%" — — " 0.6
H 9 0.35L P. " 54.5" — — 57.6 1.2
H 10 ” S. 7" 54.67/ — — 1" 0.8
H 11 0.30 L P. " 54,2/ 57.57 1.9
H 12 " S. ” 54.6" — — 57.877 1.6
H 13 0.24 L P. " 54.07 — 57.6// 3.4
H 14 " S. " 54.077 — 56.4/7 3.1
H 15 0.21L P. 2.26 55.077% 55.477 2.0 56.7" 5.0
H 16 " " 0.60 54.677 — 57.2 3.9
H 17 " " 0.00 54.0" — — 56.2/7 4.5
H 18 " S. " 54.0// — 57.0/7 3.8
H 19 " " 0.60 54.0/ — — " 4.0
H 20 " 1 2.26 54.67/% 55.077 1.4 56.6"/ 3.4
H 21 0.17 L P. 3.19 55.477% 56.2/7 3.0 57.07 3.8
H 22 " " 1.38 55.077% 55.87" 3.2 1" 4.6
H 23 " " 0.38 53.9 — — 56.77 6.0
H 24 0.17 L S. 0.38 54.27/ — — 56.5"/ 5.8
H 25 " " 1.38 54.27 — — 56.5/7 4.3
H 26 " " 3.19 55.0”/ 55,87 2.6 56.07 3.3
H 27 0.11 L P. 3.04 55.3/7* 55.977 4.0 56.5%" 5.5
H 28 " " 1.86 55.077% 55.8/7 4.6 56.57 5.6
H 29 7 1 0.73 55.0/7* 55.3” 3.0 56.6"7 5.8
H 30 " S. " 54.7/7% 54.9/7 2.0 56.57 5.9
H 31 7 7 1.86 55-077% 55.3/ 2.0 56.6 4.0
H 32 ” " 3.04 55.07/% 55,477 1.6 56.87 3.0
H 35 " " 4.98 55.57% 55.8/7 1.8 56.8"7 3.3
H 33 0.09 L P. 1.90 55.2/1% 56.0" 4.0 56.6 4.5
H 34 " S. " 55.077% 55.8/7 4.8 56.5"7 5.8
H 36 " " 4.54 55.67/% 55.87 2.2 56.8/7 4.0

Difference between Max. and Min. Water Head is shown.
Water pressure gage appeared above the sea level, indicating zero pressure exactly and the
water head in this case shows correct absolute value of water pressure.
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Fig. 6-26 One Example Measurements of Water Pressure Gages when the Slamming
of Exp. No. 70.

6-4-5 R5IUHBOKMEIRE ¢
EIFES 70 D 56.2" §iikiZ 313 HAKNEHAIO#ER % Fig. 627 10783, Thh bR S 3 v /6T

Fig. 6-27 Exp. No. 70, Some Result of Water-Level Measurement when Slamming
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Table 6-6 Water Level Measurement Before and After Slamming

Watt;xl' Level l Difsrtgrr:lce Side Min. (S) or Max. (L) Value Depth//of Min. (b) or Max. (L) Value
0- i F.P. Time Water-Level 56.2 Time Water-Level
| (m) (m) )

w1 0.93L P. 54.677 4.6 (L) 3.9 5r 5 3.7 (S)

w 2 i S. 53.07 6.0 (1) 3.0 56.0" 3.0 (#)

W 3 0.76 L P. 55.177 5.2 (1) 2.6 56.2" 2.6 (1)

W 4 " S. 52.27 6.0 () 4.6 55.8"7 4.4 ()

W 5 0.60L pP. 53.87 8.0 (1) 1.4 56.6 0.8 ()

W 6 " S. 55.07 6.0 (1) 5.0 57.7 3.8 (1)

w7 0.44L P. 53.47 7.4 () 3.4 55.5/ 3.0 (1)

W 8 " S. 54.07 6.0 (1) 4.4 57.0” 3.8 ()

w 9 0.241. P. 55.0/7 1.6 (S) 5.0 5707 6.5 (L)

W 10 " S. 53.8" 2.8 (1) 5.8 56.27 5.8 ()

W 11 0.11L P. 54.877 0 7.6 56.67 8.0 (1)

W 12 " S. 54.5" 0 6.2 56.67 6.4 (1)
DI wH S & Table 6-6 2N D, COETHWTIEAT I v 7007 56.27 DOEHIDK

BEEE 2, B 5 B~ TOKEIEE W 1~W 8 2\ Tld 56.27 oo ksl : #+ o
RORVNMEEAL, MRONEOAREE WI~W 12 12T, 56.27 ORI IME & 5 D B o kbiok
2L TV d, KL 0 DN, AREAVKENCEE L2 %Ae & 2T 5, ok, 56.27 ok

TR BB AR IEE 0 475 D T C L A S,
6:4-6 X5IVIBOMBHMMRE
""" ST T0 @ 56.27 Witk OMITHMERE Fig. 6:28 wmid,

starboard
dourn
-

S5

&

Lo

@

£5h —~ Pitching (from Acceleration)
0 . /N
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- v/
45 50° 55 ) 65 70

time(Sec)

Fig. 6-28 Rolling Measurements of Exp. No. 70
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Table 6-7 Rolling Measurements

(a) Rolling | (b) Pitching

B : i Diffcrence of R " Pitching | Difference

. Time ! Angle Time ‘ Angle . _of Angle

d 44 677 —3. °

Starboard down 48.5 } 8.0° Stem down 48.6 3.8 } 46.8°
Port down 52.7 } 6.2° Stern down 53.27 +3.0° } _9.0°
Starboard down 56.2/ ) 5'70 Stem down 56.47 ~6.0° V4 11' 70
Port down 59.87 } 3.8" Stern down 59.37 +5.7° } 9.50
Starboard down 63.27 ' Stem down 62.2/7 —3.8° '

KEVD, T HOMED L) AOFHELICKE T ERPREND
6:4-7 RSIVYICLDIMEHOERTE

25 3V U KRR ERE I S LT s T, Figs 6-29 1T R 96, FOP A
L foLoAhn P RLINSEET S, fhofkiz W, Bix s k5o Edh b offtht—
AvrE I, TWinh P EToWMs ¢ &35, WEERkE% 25 s, Lo EROIEE 21 1

©

g

f=t
T Wy B - i
Lich, COT g BENOMEECTSH S, {  xe ‘/L
TLOF D O § a5
AP FP
: '0_ eP )
Iy Fig. 6-29

THDH, AP pLTLETOMNME @ TEHTEE, AP 5b ok hSORE LR 2
Wk BB,
2:5’14—(,7;7(1)5
RoERIEE w@) 5, WElhs L) 3 —w@) z/g wHHhEEE a=L—/ i)
SHEHTE P THH, WM F @), fiFe— v bl M (@) i L) 2RS35 2
ko TkdHILG,
WSS DU T SERS O B iE;

T, o EmERSANE Table 6-8 IR T LD TH
%

°

O TE S W,e=1,997.8t % Fig. 6-30 12535 & 52 Biles o CcoamdE L, ThiT

HIHE W 2IE CTIROBONIEE23H 45 £, B G Ol 2.62m abaft W L5,
HEPRE B D HE L ﬁﬁﬁfuz/:' LT, @HbkE W =3,861.6t % Biles 2B\ /T o

wL#, AP, FP. o —F 45—} a‘g}m(@zb <, BOBEAYRoMcaE5 & Fig 6-31 548

b,
W>‘455 Wo/L 036 | 12 12 227 WL

v . |
Yoyl 1 Lol syl
A'; 5—— L3 JvLF L4 %4 /3~ FP
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Fig. 6-30 Distribution of Weight (Biles) Fig. 6-31 Distribution of Weight
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Table 6-8 Weight Distribution (Ginga Maru)

I. Basic Weight Distribution (Biles Distribution)
|

Items | Items
1. Hull Steel 1,281t 5.  Electric 6.6t
2. Hull Wood 80 6. Miscellaneous 57
3. Fitting 475.2 7. Crews & Effects 20
4.  Piping 38 8. Consumable & Food 40

Sum (I) 1,997.8t (=Wy)

II. Concentrated Weights

Distance to Distance to

Items Wi (t) | the C. G. of Items Wi (t) | the C.G. of

Wi, i (m)* Wi, z: (m)*
1. Main Engine 79 56 12. No. 1 Hold 16.6 —32.6
2. Shaft & Propeller 53 27.1 13. No.1 F.W.T. 79.4 —31.87
3. Auxiliary Engine 41.6 2.4 14, No.6 F.W.T. 101.4 17.58
4. Boiler 30 —2.1 15. No. 7 W.B.T. 27.4 31.28
5. Funnel & Uptake 18 0 16. No.1 W.T. 64.3 11.36
6. Windlass » 8.5 —39.5 17. No. 2 W.T. 239.1 19.12
7. Steering Engine 4.1 43.8 18, No. 3 D.T. 225.5 30.87
8. Water & Oil in Engine Room| 68.0 —2.88 19. A.P.T. 57.9 42.79
9. No.1D.T. 208.7 —13.10 20. No.4 Fd. W.T. 3.3 —1.30
10. No.2 D. T. 338.9 —-8.21 21. No.5 Fd. W.T. 78.2 5.98
11. No.3 F.0.T. 30.7 —7.75 22. No.2 W.B.T. 90.2 —18.00

Sum (II) 1,863.8t

Total 3,861.6t

+: Aftward of the C. G.,, —: Forward of the C.G.

SRIATHL D SEERES S 2 5 B % &, ko AENE Fo P 505 0.09~0.11 L Cilg o Tw 5, Zofliicis
F=0.1 L gy P 2o L2 %, NGRS, B, B0, iy e — 2 b g T P
e 5 705, AREHTEH Vi P odifiiic > wWeakiis ;@@, P O i oW Crk i ds ue
T35 2L e 75,

SELT IR EUINE, BWTIZ oW TIRO LR D TH S, |

L=92.00m W =3,861.6t i

\
F=9.20m I1=2,450.000 t-m*
e=39.42 m g =9.80 m/sec®
a=43.38 m

P oiifid t TEbhiHd
z= P (0.0001572 —0.000429) m/sec*
Lo s, Wi Lo P oo Tt X0 ooy, T, Symry, oy — 4 v bl < & Fig.

6:32 DX HITLBH,

9IS U0, RO B R DY S 0 TR v S P
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Curves are drawn per 1t. of P except Weight Curve.
Fig. 6-32 Weight, Acceleration, Load, Shearing Force & Bending Moment Curves
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offizzalE@y s &, FoP. b ohs 0.09 L (e=40.3m) it z,=5.2m/sec, 0.11L (¢=38.5m)

Th z=5.1m/sec L7/ D>Tv 5%,

S0 uP Heavin
) [ ‘—/\/\/\/\
-l g
7N .
0

\Pifching /,,-\‘ / \ N
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45 50 55 40 é5 70
time . (5ec)

Bow -5°
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Fig. 6-33 Heaving, Pitching Measurement (Calculated from the Data
of Accelerograph Measurement)

Ht TR DV C, WK S Pr 81 L, SISl % & Table 6:9 00k 51
PAS o

Table 6.9 Comparison between Calculated and Measured Values of Water Pressure

| n: Height from , . "
Waée;ggrﬁis‘ure; Dlstarﬁ‘ce from | Bas(eml)‘me ‘ tan § (m ﬁgad) Mea(s}:;rn}rilga‘%alue
H 27 0.11 L 3.04 0.74 3.2 4.0
H 29 " 0.73 1.33 5.8 3.0
H 30 o 0.73 1.33 5.8 3.0
H 33 . 0.09 L 1.90 0.59 2.6 4.0
H 34 " 1.90 0.59 2.6 4.8
H 36 " ‘ 4.54 0.51 2.2 2.2

The end value of linear part of water pressure measurements were taken.

JEERA ST DT £ 2B S KRG H27, H36 (3 < — 8L T 525,

OEEdE D LS —F L Tw i, JEEOT GOIPEBREE 2 B D, VRIS 3 RGE D 8 vk E
L TuHEEDIS,

KD FM 2 L5 L, — KT 72 Ik A L 72 b o, 56.27 X h /ALy, T7adbh

FAA 55.97 RiCITERRORFRMEL T 5, Wagner? (2 XA, SR EINER LRSI D &
A BERINC T ST H O T, AEFID AV BT 50T, T 56,277 12 g T KT O KR 1S
Uh DD AT R LD, 60404 VKRR S
B e AT

T4 & Fig, 6:34 ponius,  Sauen, ANEMELVKIGII /2o FoPooas 0111
0.17 L oRTdH D, BYHIKFEE AR 0T, Lo AR B L 2o d oo 0.24 L X Oy

VS oy D AR i

s Ao A, L DRI Be L v B 0%, IS k)

T,
WOTHRECI A D T S O ) T S O CH LAY, AR ONTE, ARILOTE &

— 117 —



§\_ Bottom Side
83 Port —=———= 3 o
3T Starboard-—- 4 2
5m o A_--
"
8 .
oo tT T~ a
~ ~do_
/Z/ /o
17 /
Ve e
oo ea : L 0/5L
2aL  .7I L AL oL FPF-P- -
Distance from £F Fig. 6-35 Form of Stem Profile of
Fig. 6-34 Linearly Increased Water Pressure Water Surface
5, WG FoPo & 015 L ofiflo> 2.0 WL, DI OSSP Pr=4.0 m D340

PoEIRGET S, 015 L dsid 5 T OKMOMEE 5.4m Cdhb, T OKELT D AR H 5 S 7KL
CONGRTNT EE @ W U & e 5, Filg. 6-35 10+ X H i, I OKBImOE & =147 L 2
gk, SN SET oML FoPDoas 01L orIAHY, 0] Pig 149t Lk s,
FE 40mW. L, IR Pu=3.0m 2327 LTCh, P=157t L%,

Bllop#eshs s, EERFRS 70 o 56.27 W4l fVE NS 7ol ME )iy 160t [ & HiE
XD,

6:-4.9 XSIUBICHEDTDIBEMEE THRABBLAEEOLR

Wi &EgA s P=150t X (R LT 647 OMERFIE & 170w, Ff & bt 5, #itkom
MR DWW LT % & Table 6-10 »E 54,
Table 6-10 Comp;rison between Measured and Calculated Values of Acceleration
o Position Measured Value® (m/sec?) Calculated Value* (m/sec?)
F. P. 2.0 1.52
A P —0.4 —0.64
#* 4 Up, —: Down

COFECRLAS X S, Order AR E>C 5, AP OMUEEDEREHIV NS ORI 2
WA & U CEHEL L 7258, SERStiiAR-ca b b Lz ning,

Table 6-11 Section Modulus

Measuring | (Up ?c?ll(jl:)l;)i:rogeck) Calculation considering up to Shelter Deck
Position 74  (cm’-m) Zr  (cmi-m) Yr (m) Heifg,;l;;lo&l'\/ljf‘z?su)r}rll)g(l;:%int
D1 12.329 17.580 4.488 2.208
D 2 15.672 : 21.122 5.254 2.831
D 3 11.649 16.754 6.319 3.891
D 4 11.832 18.124 6.388 4.023
DS 14,545 16.703 5.875 3.455
D6 — 14,172 5.515 3.000




FHARRE ) e st 5 7o ks, SIS E IR oo A M-@M 5 E e sk 7 & Table 6211 62059 &
LOTHD,

P=150t & LT 647 OO E o ClliF € — 2 v b 2o, T & TR £ 5l
CE D, FIREGT I X A8

WEFE A LNADC, ivREML, A5 v S

PRl sk, LS —EIEE T D & D1~D6 oliding

JJ & OV TR E C RIS T s gD
DNETTOFIFA & 2t 2 T % & Table 6-12 R4k 51T/ b,

Table 6-12 Comparison between Calculated and Measured Values of Stresses when Slamming

Measuring Point | Bending Moment* (t-m) | Calculated Valuest (kg/mm?)!Measured Valuest (kg/mm?)

D1 —220 —0.06 —0.1
D 2 —610 —0.16 —0.3
D3 —1050 —0.39 —0.4
D 4 —1220 —0.43 —0.2
D5 —1000 —-0.35 —0.15
D6 + 240 +0.09 +0.05

* 4. Hogging, —: Sagging

t -+: Tension, —: Compression

D4 FANIE 5L AI LT THEHD, WIICED h¥ v /=5 F v ZOIETTH T
30, AT TS LIS, Fofhidd— L HEEGm RO -/ L VLRI TH
%,
A A C R B SRR A £, SRR 70 0 56.277 ool 4IJ AT AT 3V 0T
I B DN Y 2, IO W TR ED 72,

F &, TETIOENE ST C ORI HIREIC MR T S C BRI L, AREOFHIME ST Z

BTG L TS S LRI L T, RO BT, o

<>

(.*
~

OWFZIFHIE-CHETE LS, AR 7K 258
DL TV AR S0 T b, BN 2 b YA ZZIRIE T b Lo DT oo /K b
FERED S < e Tz, BNEHRES IS 2 Fo e VORI o G 2 S 2 i 150t B
2, CONMEP e 01L ok SAIER L Td D7 2% 2, BYERIRE 5 0 e
79 kA5 3 v SRS SN & g, KEE & bR =3l
X # a

1) H. Wagner: Z. F. M. Bd. 22, 1 (1931)

2) BN R AT fit No. 93 (1953)

3) V. Karman: N.A C A T.N. 321 (1929)

65 RRICKBMEILH

RIS A ALY S T TR &V U CTR A v E — 4 b e SIS D e S A

P o W b ey e
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S B LR UL o T S OIS 0, pEen O o
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Table 6-13 Wave Length, Wave Height, Ship Speed and Stress Measurement at Deck

Double Amplitude of

El\“(c? I}Zr?gteh }?nnc%ﬁn?fer \(;\’fagﬁ(};?:]gé}; Wave Height Lowe/Hu SpeSee(L b MOscillaLing I%/;I:?
o Lw (m)  (°) Lawe (m) Ha (m) (kt) (kg/;’;}z) (kg/;mz)
32 55 0 55 1.2 46 10.8 6.71 0.35
33 1" 45 78 " 65 11.9 0.55 0.30
34 1 1" " 1" 1" 10.5 0.63 0.35
35 " 180 55 " 46 12.5 1.10 0.51
36 iz " " 7 " 11.0 0.79 0.36
37 " 45 78 " 65 9.7 0.33 0.20
38 " 0 55 " 46 8.2 0.79 0.20
39 " 45 78 " 65 8.6 0.71 0.20
40 " 7 " " 65 7.2 0.71 0.21
41 iz 0 55 1z 46 6.8 0.79 0.31
42 45 45 I 64 2.3 28 6.7 0.55 0.30
43 % 180 45 " 20 7.2 0.47 0.32
44 1 v " " 20 6.6 0.79 0.44
45 " 20 48 1" 21 3.2 0.55 0.30
46 1 0 45 " 20 2.2 0.55 0.29
47 1" 15 47 " " 3.1 0.87 0.34 -
48 - 0 — " — 10.5 1.03 0.47
49 46 7 46 1.6 29 12.0 0.71 0.32
50 " 45 ‘ 65 1" 41 11.8 0.63 0.30
51 7 1 ' " ” 1" 11.3 0.79 0.34
52 " 0 46 7 29 11.5 0.95 0.35
53 " " 17 " " 10.5 0.79 0.31
54 40 45 57 " 32 9.5 0.71 0.30
55 " 1" " 7" " 9.0 0.32 0.31
56 " " 7 1" ” 9.0 0.24 0.28
57 " 0 40 1" 22 8.3 0.87 0.35
58 " 45 57 1 32 7.8 1.03 0.35
59 " 1 " " " 5.8 0.95 0.32
60 7 0 40 7 22 4.8 0.63 0.30
61 1 45 57 7 32 4.5 0.71 0.31
62 32 1 45 2.0 37 5.8 1.42 0.46
63 1z 0 32 " 27 2.6 1.90 0.60
64 47 25 52 " 26 3.7 1.90 0.67
65 " 165 49 " 25 12.0 1.19 0.60
66 " 180 47 " 24 10.3 1.98 0.70
67 47 45 67 1.5 45 1.8 1.42 0.49
68 47 0 47 1.5 31 1.5 1.19 0.44
69 45 60 90 2.3 39 1.9 1.90 0.68
70 /" 30 64 " 23 6.1 2.37 "
71 51 15 53 3.3 17 2.9 " 0.77
72 " 60 102 " 32 4.2 1.03 0.54
73 42 0 42 2.0 21 6.9 " 0.53
74 " " " ” " 6.6 1.42 0.59
75 1z 45 59 1 30 5.7 1.26 0.43
76 1" 17 " " 1" " 0.55 —




Table 6-13 Wave Length, Wave Height, Ship Speed and Stress Measurement at Deck

Ii\;\c? Iz:gﬁl é\r?c%lsn?ér \(;Vfagremlafilr;%g; Wave Height Lawe/Huy SpeSeecl"t by DOMU(;):E”QEEE t%;ti%iosf
S B ) [ L (m) | H (m) KO | emm?) | (kg/mme)
77 37 45 52 1.8 29 0.87 —
78 " 0 37 1 20 4.4 1.03 0.58
79 7 45 52 1 29 3.8 1.74 —
80 53 " 75 2.0 38 5.7 1.98 —
81 " 0 53 " 27 7.9 1.19 0.56
82 1" 45 75 " 38 10.7 1.11 0.39
84 35 " 50 2.1 24 12.0 0.24 0.30
85 49 0 49 1.4 35 10.2 0.47 0.28
86 ” " " " 7" 10.7 0.71 0.31
90 37 ” 37 2.0 37 9.0 1.19 0.54
91 7 45 52 o 52 10.0 0.79 0.39
92 " ” " " " 11.0 0.87 0.46
93 52 0 ” 1" 26 10.5 1.42 0.56
94 " 45 74 " 37 11.2 0.79 0.35
95 | " 0 52 7 26 10.7 0.71 0.47
96 38 45 54 1.3 42 11.3 1.19 0.37
97 " et e — " — — 0.87 0.36
% ” Right turn - " - - " 0.43
99 60 Rignt turn - 2.6 - - - o
100 " 23 65 ” 25 5.3 1.58 0.50
101 " " " " " .o 0.87 0.42
102 " " " " " " 1.26 0.55
103 39 45 55 2.1 26 7.5 — —
104 " " 7" 1z " 7.3 — —
105 " " " 7 " 7.0 1.19 0.56
106 41 0 41 " 20 6.0 1.26 0.43
107 1" 45 58 " 28 8.0 — —
108 53 45 75 1.6 47 6.0 — —
109 " 0 53 " 33 4.5 — —
110 7 45 7% " 47 5.0 1.19
111 47 0 47 2.8 17 3.5 1.42 0.63
112 " 40 61 7" 24 6.0 1.1 0.43
113 31 " 41 " 15 " 0.63 0.50
114 ” " " " " 7.0 1.58 0.79
115 " 0 31 " 11 3.5 " 0.61
116 1 40 41 1" 15 6.5 1.26 0.52
118 " 1z 40 1.6 29 7" —= —
119 45 0 45 4.5 10 4.6 1.34 0.75
120 46 10 47 2.6 18 5.2 1.90 0.57
121 " 45 66 " 26 6.9 1.26 0.35
122 " 7 " 1" " 7.2 1.50 0.52
123 50 0 50 2.2 23 11.5 0.97 0.35
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L7 pioo CIE, BB silia oo L <, MFEN s L Ciimloisko FHftz & 27,
EERRE T 5 AL, WSO IRk A RS S ol i & #i Table 6-13 WIRT,
S ) o I b LS 2 D & L C & e DT, BT 47— SRR IRBT B \ ok B T H RS
o
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EETDH,
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Fig. 6-36 Relation between Wave Height and Max. Stress on Deck
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Fig. 6-37 Relation between Wave Height and Mean Stress. on Deck
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B, IR ROR S 2 7o o O I W b D 2 X B SRS, — SRR (AT LT
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Fig. 6-38 Relation between Ship Speed and Max. Stress
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Fig. 6-40 Stress Distribution in Section
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6-6 3% BE H =

W2 LT B A A A3 A T IS e v T,

0 < DIEMEAE ZAT B A5, SdLD Ofiild IS vk

DI, K

T I NI

DACAEZ T LT B, S R o TR B OE 31 5 B60 3 4

DS B EPHITIAGR IS L L O B SN 5 T & L EFIO—D L3 2 5 b s, #J(:'if;i%z.‘m&'-vt"»i/}?i)'n
ﬂbfvét&mﬁféHAwwwh,n;uf\u&m#b T B IPEOEE SRS
SOV ST 4 (Dynamical Effect) 75k & 7 AT H 5,

FlalfTo7e USRI EARTERC I & ORI F S S TR AT 2 e ok, Wl L7e
KO RHRRE VAN, gy, ARRO 3T R e B L, BT, L TFIhC X AR o )
FEA D &N, BRI 36 (Mo TR 2 T S ST 1 A ok St Ked, TR B HNE T
FUET 5 C 0 U, T4 4 I T o 8 Gr L, PRSI 70 35 X O 71 oo W CE L2 1

D7z,
6:-6-1 RANOERSELSUMERE Iy
""" BT S 70 35 L OV LI 314 1 ) 23 FICH A7 d DTHH A, N A O AL Tl
KD TE LW LTk,
T, ARORFHIEE 22406 T, oNiRls Table 614 12753 L) Chs, TNHOD
WO S BN+ X OAREETRS 1,836.2t % Biles okl fi>7T, A. P. »i5 F. P. oot
LATERIE A Lo, S LTI, TSRO ) O 403.8t AL EO R R LTl
»Ei--s‘)j‘lﬁnf:—-%?}’é@i:f,i%ﬂ;iﬁda, W I ST S Al e Fig. 6-41 o fo & & <izskans,
WICZOMFR L LA 23 ACHT 5 o35 X b 2 v 2 NOK, MEFOERZ FhANo S e <

Fig. 6-41 Weight Curve
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A1 o T —BRS i L oo ede s I Rl skeb 7o Tdo B 5, A OB oo BT 1 5
iz Table 6-15 1o L Ca %, Fig. 6-41 t2 1 [ 23 AOFEALT e R L b0 THY, B

TORPTIZET AT COMBHIC L D T LI LT,
Table 6-14 Weight Table (Ginga Maru) ‘ Table 6-15 Calculation of Consumable Weight
Hull Steel 1281t 20. Jan. 56 (Clearance Yokohama):
Hull Wood 80 e 1836.2 t de=5.5m, d;=3.9m, 4=3.904t
Fitting 475.2

20. Jan.~22. Jan. Consumption of

Main Engine 79 Oil and Water (by Sounding Table)

Shaft & Propeller 53 0il Z17.4¢t -

Auxiliary Machinery 24 Water 2501 | Total 424t

l?oﬂer 30 23. Jan. Displacement

Funnel & Uptake ’18 A4=3,904t—42.4t=3,861.6t

Piping C 38 Light Weight  2,240.0t

Water & Oil in Engine Room 68 oot 403.8 t . by Sound-

Generator 16.4 Tank e <ing Table)
. oil* 578.3t o

Electpcal ApParattls 6.6 Detail Weight in Hold  15.0t

Stee#mg Engine 4.1 Crew & Property 20.0t (B{‘S‘t‘r‘ﬁ,ﬁ‘}t‘gd

Refrigerator 1.2 Supplies and Food 40.0t ( # )

Windlass Machine 8.5 No. 1 D.T. . 208.7t

Others 57 +0il 578.3t Detail - No. 2 D.T. 3389t

Light Weight ) 2240 t No. 3 F.O.T. 30.7t

YOI ET ST & 1T S5 WA Bs Wi R [y it fRACE 2T T (5 % 6 IR RIS T i
T & [ — W) oW CER LA, )

AARDHEER T 45T LT BT 1)y OFFICEA LA, SERFH L LARD I A
DI CEFTVE EFHE TO D O LB Uz, REARFFICEREIE A Lo rore, BIRERRE R
L7z b0 Table 6-16 Th%, FiclnbLRAT 5 L Fig 6-42 51U Fig. .6:43 251

Table 6-16 Calculated Values of Section Modulus

Without Shelter Deck With Shelter Deck
Fr. No. y - ;
B Yr ZR ar 'y Yn Yr Zp 34
oo (m#) (m): 1 (m) |(cm*-m)(cm?-m)j|, (m%) (m). (m) | [(cm?-m)| (cm*-m)

25~21 (D 1)| 4.261 | 4.359 | 3.456 | 9,775 112,329 | 7.829 |- 5.607 | 4.488 | 14,076 | 17,580
37~38 (D 2)| 6.163| 3.611 | 3.933 | 17,070 | 15,672 | 11.097 | 4.713 | 5.254 | 23,545 | 21,122
54 ~55 (D 3) | 5.697 | 2.494 | 4.891 | 22,840 | 11,649 | 10.587 | 3.487 | 6.319 | 30,362 | 16,754
68 ~69 (D 4) | 5.806| 2.503| 4.907 | 23,197 | 11,832 | 11.578 | 3.397 | 6.388 | 34,082 | 18,124
84~85 (D 5)| 6.163 | 3.353 | 4.237 | 18,380 | 14,545 | 9.816 | 4.140 | 5.875 | 23,710 | 16,708
’ 8.970 | 5.105| 5.330 | 17,571 | 16,830

109~110 (D 6) 7.816 | 5.295 5.515 | 14,861 | 14,172
I: Moment of Inertia zp=1/yp
yp: Distance from N. A. to Ship Bottom ar=1y,

y,: Distance from N.A. to Deck
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Lo (G/IEED)=1/20 0 b moz o Rz dsiE Bk & v 235 LUV ¥ v ZIREEI O THERIE ST &
fiofz, s, Figo 6-44 K 0 RS, Fig, 6445 13 Huw/Lw=1/20 oW £ v/
Kig, FC < Fig 6:46 i3k v VRIERR LIz L OTH LY, ChbICE D SRy~ 2 v b
245 ¥ ke 5,750 t-m, *f ¥ v SIKEECIX 3,000-t—m, ?‘;’7‘: R v ZREETHE 12,150t-m TH B,

AN RIETIT (7 5% Ly oo fiti & U< Fig. 6-42 27k L 72250k A”M&“{ Tl &> THF £ — 2 v b il
ML Lo FIe st ke io L s, vt Fig. 6-47, Fig. 6-48 +5 L0 Fig. 6-49 ¢ %,
X X 2 2 e i F IS I R e ko T 3.5 kg/mm®, Hou/Lw=1/20 &+ % v 7 k¢ 1.0
kg/mm, sk v FIREETCIE 7.1kg/mm? Th D, RF VS E Y E U UORIEE OEIISTIE (4R
i) vE 8.1kg/mm? TH5H, —F, FERERS 70 L 7L TofkIEE#lsEs D-3 A Ut
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* Smith Qi fT2T w2

°

— 127 —



I DN HTH D, ORI EEOWIRA Hw/Lw=1/20 @t e 4 FIEEFELLMEELTVS

HH X525 HHE L AARAGTEINC X 2 BB L 5D TH D,

oL
— o

Curve of Weight
Curve ot Buoyancy
Curve of Shearing Force

| Gurve of Bending Moment
: QT

b o o=

Sheang  Weight ang AP.
Force Buoyency

°|||_u_u1|

Fig. 6-44 Standard Longitudinal Strength Calculation (Still Water)

Standard Longitudinal Strength Calculation (Sagging Condition)

Fig. 6-45
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Fig. 6-46 Standard Longitudinal Strength Calculation (Hogging Condition)
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Table 6-17 Ship Vibration measured by Accelerograph
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62 l1.07~1.12 3 i | ! 0.21 285
64 | 3.20~3.23 3 i | | 0.21 285
70 | 0.59~1.04 2 7 ? i 0.37. 162
74 | 0.36~0.40 3 i | | 0.21 285
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Table 6-18 Ship Vibration measured by Wire Strain Gages on Shelter Deck
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70 59 ~ 64 2 j | i | i ? 0.368 163
.74 36 ~ 40 3 ? | i | | ? 0.210 286
78 2.08~2.14 4 | | i i | ? 0.153 392
105 2.30~2.33 2 ? i i i i ? 0.356 168 0.12
106 4.02~4.06 | 2 > i i i i 2 | 0358 168 0.13 | |Fig6-72
114 @ | 4.1 ~4.3 2 i i i i i i 0.362 166 0.37
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Fig. 6-73 Examples of Vibration Records
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Table 6-19 Additional Concentrated Weight

! Items We (t) z; (m) wamL zi=mif L (trif 1) ?
1 Main Engine 79 +5.6 0.033 0.061 0.031
2 | Shaft & Propeller 53 +27.1 0.022 0.294 0.006
3 | Aug. Engine 41.6 +2.4 0.017 0.026 0.361
4 | Boiler 30 —2.1 0.013 0.023 0.363
5 Uptake & Funnel 18 0 0.008 0 0.370
6 Capstan 8.5 —39.5 0.004 0.429 0.449
7 Str. Engine 4.1 +43.8 0.002 0.476 0.798
8 | 0il & Water in Engine Room 68 —2.88 0.028 0.031 0.358
9 | No.1 DT 208.7 —13.10 0.087 0.142 0.190
10 | No. 2 D. T 338.9 —8.21 0.141 0.089 0.289
11 | No. 3 E.O. T 30.7 —7.75 0.013 0.084 0.298
12 | No. 1 Hold 16.6 _32.6 0.007 0.354 0.111
13 | No.1 F. W. T. 79.2 —31.87 - 0.033 0.346 0.089
14 | No. 6 F. W.T. 101.4 +17.58 0.042 0.191 0.091
15 | No.7 W.B. T 27 .4 +31.28 0.011 0.340 0.073
16 | No.1 W.T. 64.3 +11.36 0.027 0.123 0.227
17 | No. 2 W.T. 239.1 +19.12 0.100 0.208 0.060
18 | No. 3 D. T. 225.5 +30.87 0.094 0.335 0.061
19 | A DT 57.9 +42.79 0.024 |  0.465 0.710
20 | No.d4 Fd. W.T. .. - 3.3 ~1.30 10,001 0.014 | 0.367
21 | No.5 Fd. W. T. 78.2 +5.98 '0.033 0.065 | 0.326
29 | No.2 W.B. T 90.2 —18.00 07038 10.195 107083
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Table 6-20 Values of Ny, In
Shelter deck type L/D=12 (Ginga Maru=12.43)

Calculated Values
No. of nodes Condition Measured Values
m Ny (c.p.m.) Nm (c.p.m)
trial 32.50 79.5
2 Node ria 179 165
full 29.50 165.5
tri 57.51 322.
3 Node rial 6 286
full 60.50 339.4
i 7.4
4 Node trial 85.10 477 395
full 99.40 557.6
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Fig. 6-74 Pressure Distribution (Navigation in Still Water)
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