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Summary

Full-scale measurements of local stresses and wave pressure working on hull side in seaways were
carried out on a VLCC. The measurements aimed at understanding the actual condition of working
stresses on longitudinal members and wave pressure acting near the load water line. The findings made

from the present study are as follows:

(1)

So far as the results of this full-scale measurements, higher order components of wave pressure

owing to wave breaking and/or impact were not remarkable.

(2)

The mean periods of stresses on side longitudinals were shorter than those of deck or bottom

longitudinals. This comes from the difference between the response characteristics in regular

waves.

(3)

It was confirmed by the comparison with the results of full-scale measurement that the

prevalent wave pressure estimation based on strip method well explained the short-term

characteristics of stress on longitudinals.
For the evaluation of local stresses of structural members where various load elements act

(4)

mutually Discrete Analysis Method (DISAM for short) was found to be effective.
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Fig.1(a) Ship’s route during voyage of measurement
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Fig.1(b) Ship’s route during voyage of measurement
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Fig.3 Measuring method of wave pressure
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Table 2 Wind and wave conditions along ship’s route
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Fig.4(b) Examples of measured time histories (Bal-
last 9/6)
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Fig.4(c) Examples of measured time histories (Full
10/2)
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Fig.5(a) Examples of linear spectrum obtained by
fourier analysis (Test Full 8/22)
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Table 3 Comparison of longl. stresses (99% Ex-
ceedance value)
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TEST FULL BALLAST FULL
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(SB)— (HB)
Ut r ey | 40013 1.6 2.4(1.3)
(SR)—(HB) *
e EResg | 405 (1-3) 2.0 2.1(1.2)
! |
— o
b ' i
% CARGO T #i34 BALLAST Tk
~ P (Um?) 3.4 s s
(ABLEBE) . - .
P (m)
@nznE]| 17 3.0 0.6
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bending moment in regular waves estimated by
linear theory (Full Load)
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Fig.9 Significant values of wave pressure and vertical
bending moment in short crested irregular
waves (Full Load)
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RLTW3, HPART b7 4hELTEISSC (1964 ) X
N7 ML RERALUR, HETE— AV FOBFECE,
Tv=10~13sec Ik H B E— 7 HoBHEEMICE LI
DRBBICEAL L T DML, MEEHEDES I
Tv=8sec 3D ¥ — 7 {HIZFEVMEDS 4 sec {HETHRE
nTwsss, ZhiZERo LS 2 RAEhOISESEEDE
BRMENIZHDTH 5, 25 L-HWEHIEEHES &
UTHR SR EHFRY P, P s d 2Bt L TE
L, EIEE:OHBEIT-o 72, H8% Table 4 R T,
HERER L HRRERROWAOHRT 2 2HERALE
5, WRHEEEDOERI X > THEFEHECRZE I DER
RHondbDD, PP OHEM L EHE L 121F13—5
LTWwa rEZ2 NG, RiZ, VR OVWTRS, —
e LT, 8/22 k% BHN—AD Tv=55sec, x=
135° LIRES % &, MTHERLD P OFHREMIZ 4.7
sec LMEEING, —F, BEHlaniE—2r0h v b RE
DB ERD S &, 4.0sec L o7z, HE- T, FHF
HIZ DWW T 20%IFEDETIRIZ—HL TV 5,
Ub»s, SEOFHAUMOBEANTRERTOR VY v ik
CEIHEFERR, ZIRBYLERE2E5 2250 ¥

anz,
3.2 BEWELAERLIBBICHY IaL—Yarik
DIGE

SR FHE LB JEIS T, £ DB OIM T ER
BLEDTHEILBbBBA, &5 FDOPFICHT
LRUERSOXE L BRB LI O TRINIERS
Ve ) LB s WEESHEOMBOThEEREL T,
RIS 2 RS 2121, WK% — ABOEERITE LE
LB eds, BENCIRER, 2X M EomE» 5 Ef
LEWHDEEZONTET:, ZORARFH-> TEEY,
SR REIC I 2 HE T 3 Fk L LTEE > O—ig,
I g TBEEL T (DISAM : Discrete Analysis
Method) & ERFHEORERITo TE D0,
ZOFEOETFIE, »5»U0H, BETIHEIMEL
THEROEMHECHT 2HEEE2 RO TB S, A
B 2 INAEEIEHEIC & o TR, HREHESH
Kbohsdk, ThoBHBBRSOBREEEIC X > TUGH
DIEBRBERDIIETBHDTHS, ZITR, ¥4
FardEheseRe L TCERFHOER LY,
DISAM OREERITI S L L LT, #D 728, ERA & L

Table 4 Comparison of wave pressure measured in
full scale and estimated by linear theory

P! ABOLEHE (RAEOER)
P B BOEWE (ASEDSHE)

" %
Y L
AsH @ B % (B) A © Shb v BB+ (G by )&l\
x Weg)l H(m)| T (s) x(deg)| H(m) } T(s) | y(deg)] H(m) | T (s) H (m) (‘\ @]
8/22]135| 4 |5~6]180]2.0] 5 |180|3.0] 8 3.6 N
8/23|180| 3 |6~7|120]1.0]| 3 |150]2.0] 7 2.2 X
8/24|150| 2 |6~7]180]0.5| 3 | 165|3.0] 8 3.0
8/25(180| 2 |6~7|180|1.0] 4 | 180 (3.0 8 3.2
PBLUPOARRE mkR)  (MEEE)
B/H A Yy THEN - 2 OE BT RE .
TEAC L5 (RO L5 O|EEOF 13 @ERL o] e
8/22]8.2~4.9 1.5 2.8 3.2 3.0
o |8/23[2.5~2.7 0.6 2.4 2.5 2.7
8/24|2.2~2.4 0.2 3.3 3.3 2.4
8/25/1.6~1.8 0.6 2.8 2.9 1.5
8/22|1.7~3.9 0.4 1.7 1.7 1.6
8/23[1.0~1.4 0.0 0.2 0.2 1.5
8/24|1.0~1.3 0.0 2.1 2.1 1.4
8/25/0.7~0.9 0.0 1.7 1.7 0.8
A/ B[ &lA)<—X | E@f~— 2
8/22 1.6 1.9
o |8723 2.2 1.8
+ |8724 2.6 1.7
8/25 2.1 1.9
T 2.1 1.8
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TUTOEEFEEEL 72,

o HKE (BKE+EBEEE)

SHE (BHE+RHMED 2 ViZ v A MKEOMED
HEC & 54E)

otHFE—R > b

oBEIITE— A b

* (NAE+RE)ICE>THEL S b7 RY ¥ 7RO
NEEN B & Vg

B, I THEAL DISAM OFFflic>wTid, 88X
2 2B A N0, ERME L B E1TS /-9, DISAM 12
& > TH o NIFMISH ORI PEE S S ISSC (1964)
A7 NS ARERL CERTFHE{To 72, Table 52®
HB XUOO TR Y ¥ G SR, SR O EHI{E
r DISAMBEr o2 RL:bDTH 5, %72, Fig.10
iX SR i DWW T EEHE % DISAM OEHATAREORH

Table 5 Comparison of side longl. stresses measured
in full scale and estimated by DISAM

TG A 2fE (kgf/mm)
POINT A/H :
DISAM | &
8/22 5.3 3.9
SR
8/23 4.0 3.6
N1
T.RINGEIE 1) 8/24 3.4 3.2
8/25 2.7 1.8
8/22 1.8 1.0
SR’ 8/23] 1.0 | 0.8
@®% 0
TRINGEEH) 8/24 1.0 0.7
8/25 0.7 0.4
1.0 POINT- SR Hw=1.0m
o i~ Cal. Meas X(deg) Date
Ejgl— @ 135 822
g --- A 180 8/23
X [ —— ®m 150 8/24
= 0.6 - W 180 8/25
S
L ~ o
= 0. - -ESF;>
[=] Pid i N
2 I //M
50.2 A
=L
0.0

"2.0 4.0 6.0 8.0 10.0 12.0 14.0
WAVE PERIOD, TV (sec)

Fig.10 Standard deviation of side longl. stress in short
crested irregular waves estimated by DISAM

Zuy b Li-bDT, BAFEEYY OFERETEERL T
W3, ARMBE—TH -7 8 823 B & 25 HOREERR
B—&rZoTwd, Zhibh, EHlfE LFEERBR—
LTI enahd, ¥4 Fordynkie, EHE
BRADSEECIERL 5 ERo RG22 BERCHES
BZrix, TICHEBLESHERSOMEEZE TERL
7 E S —B#EE (DISAM) & X - THI» THREN
CATREL R o2 b DTH Y, UREFROREIGHIFHED £
TS TERFETHIbOLEZOND,

4. ¥

KB DO MBIZEBIE . ASRE T O M BIREBIBIG S O
EEEEE Y B9, #260,000 EE b VLCC 2#HL T
B~ )Ly 7 BEO—HEEC OV TERHI 2 ERL 720
251, FHHEESE IV L O OHEIE» SR EITo 120
ZDWR, UToHMBEREsh,
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ERIERE -MELKTOSUT, BEETmMUT LWL
SKRERMEEFH 2 EDLRORETOLDTH S,

(2) ¥4 FuryIJ0Ed RENERSVERCIER LD
SEFOBEICH 2 BHEE» DERICHET S L
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FHETHS Z LBERINT,

(3) SEOHHOHEEANTIRBEGHECBWT, &
B.RESCERT A BROKSRERE T 2L o7,

(4) ANV vy FHRCED S ETOMBIESEDHE FkE
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