BEREEFE 5 - ERFRBE JAMSTEC R 22 (1989)

iR AR T & B IR J1AEE (58 2 HD
—HEy A —DER « THEFORE—

@ Rz EE EE

MHEREY OZ ERE cRELto kv hfEly v 4 -2 5 0@ TS5,
hffiy v —RUOE SicE#EAFMUIZSDICONWT, KPEBKUF = — YOk
X L RBEEOMBRERMBTHS DI L, COBE, Yy A-DIR, TR
EHELTERE LT -1,

LAL, BOMBCNSOHEIRTIE, YA —DRRICK BB HFHET ST L
icEB LT, REMSERE LR, RER, BN 7+ T NWVERICOVT,
FNENTHEEBLEE T, —HOUBEHEET 720 /2, F=— VOFEFEICE
BhdBLEEZONDT »— VDY VA —FEEEOMENAEE &A1,

FORER, v h—DBR, TG TEL F = — VORRHAIE bR D/NS
SHIR AR RO SO AEICRE LB AESZ A b -1,

F—o— 8 RY, By b —, EBEEEY, &

Characteristies of Various Slack Mooring Systems (1)
— Effects of Shape, Size, and Point of Connection of the Intermediate Sinkers —

Tatsunosuke TSUZUKU *3 Motonobu UKITA *4

For the purpose of improving the safety of multipoint mooring of offshore
structures, intermediate sinkers are adopted widely recently. The problems related
to weight of sinkers and lenght of chains from the top to the sinker were studied in
the previus paper in which sinkers were treated as points having weight but no
dimensions.

In this paper, four types of sinkers with variation of size as well as position
of connection with chains are studied by a series of calculations.

Both shape and dimension, and also position of connection, have not a small
effect on the characteristic curves of mooring systems. Effects are conspicuous
especially in the region of weak horizontal tension, and being considered significant
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in decision of initial tension and so on of mooring systems.

Key word: Mooring, Intermediate Sinker, Offshore Structure, Design
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¢ RERRRERX
28 LPRINT
38 PRINMT
48 IHPUT
28 PRINMT

*il

H il}f'wh“
WhiH
liLlf‘h1.

=d IMFUT L1H

@A PRINT "L27kW"
g8 INPUT LZH

393 PRINT "t~-h"
1868 IMPUT TH

1189 PRINT "ti-t="
128 IMPUT TLT

138 PRINT "t2-t="
148 IMPUT T2T

158 FRINT "ini ah"
168 IMFUT RH

178 LPRINT © owh=" s WH: Y Lish=";L1H: " L27h=";L2H ;" t-h="iTH; " +tist=";TiT:"
2re=";T2T;" C . . 3

138 LPRINT

199 LPRINT " B theta 2 h 9% h 53sh Trwh (UB-UI ) wh phibd P

hi dep

288 LPRINT "

218 FOR B= TOD STEP

228 SH=ZIMCED

238 C5=C05(B?

258 Ti1H=THXTILT

268 T2H=THXTZT

278 S3IH=SRR( C TZHRCS Y 2+2XTZHIXCSERH Y
288 UIWH=53H

298 LH=S0R(LZH 2+TH 22

J88 CSA=L2H-1H

318 SMR= TH-LH

328 UBWH=CCWWHE. 3% LHERCSA+ARET LH-AHXTZH D305+ AHELZH-WWHFLHE . S¥SHR—-V3WHETZH X¥5H 37

- CLZHACS-TIH¥SEMFTZHESN 3

338 SaH=UaljH

248 ABH=RHELOG S8H-RH+SER{ SAH-AH 7 2+1 )3
358 SH=SBH+L1H

368 TalH=52R{ AH"2+BWH™2)

378 ZuH=TBWH-RH

338 AH=AH¥LOG( SH/RH+SERC CSH 7RH > 2+1 03
398 K1H=xrH—-=BH

4599 ZH=. SkEH¥C EXPCKH/AH »+EXPL —¥H-AH » >—HH
418 DOH=ZH-Z20H+T1DHRCSH 2ZHRSN-1

428 IF ABSIDDH>>. B8B5 THEN RH=AH+. 883 :G0TO 278
438 KIH=AHFLOGE STH-AH+SERC CSIHARH " 2+1 20
448 OxH=L1IH-HK1H+L2H - L2HRCS-T LHRSN+TZHESN 3+53H-x3H
458 TWH=HH+ZH

466 UhH=5H

478 DUH=UBIWH-SWH

438 PHI=ATN(UWH-RH>-3. 1415X138

428 PHIG=ATH(UBWH-AH>¥138-3. 1416

988 THETA=B%188-3. 141¢

518 LPRIMT USING "&#%. ### ";Bi

528 LPRINMT USIHNG "###%. #8#"; THETR;

538 LPRIMT USIHG ", ##8" 5 AH;

545 LPRINT USIMG "####. ###8" 5 0<H;

593 LPRINT USIMG "k 838" 53H;

968 LPRINT USIHG ", #E" 5 TWH;

578 LPRINT USING "“#dH#. #3#4"; DUH,;

528 LPRIMT USIMG "###3#. ##";PHIB;

998 LPRINT USING “#E. " PHL

a8 LPRIMT USING “####. 488" DOH

518 HEXT B

p2A LPRINT

38 LPRINT

533 GOTO 389

43 EMD

181 FaBiy v h —DFHE (—Igiiich)
ANNEX 1 Calcution program of box shape sinker
( one end touch the bottom )

JAMSTEC R 22 (1989)



18 PRINT "“kkkikik BOXS-3 sockiskioikikick LAHSZR kkckkkk JRMSTECTR 18 kkkk 1987 ¥k
SRS TECES T

28 LPRINT

78 PRINT “ Wowh"

48 INPUT WWH

58 PRINT “Lish"

68 INPUT LI1H

78 PRINT "LZ/h"

39 INPUT L2H

98 PRINT "t h="

188 INPUT TH

118 PRINT "t1-t="

128 INPUT T1T

138 PRINT "t2-t="

148 INPUT T2T

158 PRINT "ini ah"

168 INPUT AH

178 LPRINT " Wrwh=";UH;" Li/h=";L1H;" L2-h=";L2H ;" t/h=";TH;" t1/4=";T1T;" t2/

=1;T2T:" ¢ ¢ )
138 LPRINT
138 LPRINT "U3-h ash theta 2%-h T-wh g ¢ phid phid-theta
phi dep
288 LPRINT "
218 FOR U3WH=  TO STEP

228 SIH=U3WH
238 CSA=L2H/SORCL2HA2+TH*2)

248 SHA=SARC 1-CSA™2)

258 LH=. 5%SAR( THA2+L2H 2)

268 TiH=THXT1T

278 T2H=THXT2T

275 UBWH=UZWHHWWH

288 TANT=({ UBWH+UIWH YXLHKXCSA-2¥AHXL HESHA+RHEC TH-T IH+TZH ) 3¢ CUBWH+UZWH JXLHESHR+2%
AHXLHFCSA-UBWHXC TH=T L1H >=USWHXT2H )

368 SBH=UalH

318 SH=SBH+L1H

328 KIH=RHXLOGC SIH/RH+SERC ( SIHARH M 2+1))

338 ZIH=5ER( SIH 2+AH 2 )-AH

348 UWH=5H

358 CST=1-S0RC 1+TANT2)

368 SHT=SER(1-CST2)

378 CH=Z3IH-TZH¥CST

358 XOH=AHKLOGC SBH/AH+SER! { SBH/AH Y 241 3 )

398 ZOH=AHE. S¥CEXPCROHRH MEXPC ~%XBH/BH ) >-RH
408 XH=AHXLOG( SH/AHHSARC ¢ SHARH 1 2+1 )

418 ZH=AHX. Sk EXPC XH/AH +EXPC—XH/AH  3-AH

429 DDH=ZH-ZBH+Z3H+L ZH¥SNT-T2HKCST+T 1HXCST—1
436 IF ABS(DDH)>. BBES THEN AH=AH+.8@5: GOTO 288
448 THETRA=ATNC TANT )%188-3. 1416

458 PHI=ATMC UWH/AH)X138-3. 1416

468 PHIA=ATNC UBWH/AH )%189-3. 1416

479 ORH=SIHH 2H+L1H-X3H~ L2HACST—¢ TLH-T2H 3kSNT O~ XH —<BH )
488 TWH=ZH+AH

498 LPRINT USING  "#&. ##";U3WH;

553 LPRINT USING " ### ";AH;

518 LPRINT USING “#i###. ##"; THETA;

528 LPRINT USING ", #8484 OXH;

538 LPRINT USING "“#3###. ##5" TUH;

S48 LPRINT USIMG "#iHE. ###4"; CH;

558 LPRINT USING "#i##. #4°;PHIO;

56@ LPRINT USING “#####. #4"; PHIO-THETA;

578 LPRINT USING “###H. #4°;PHI;

588 LPRINT USING “#d##. ####";DDH

538 NEXT U3WH

588 LPRINT

518 LPRINT

520 GOTD 3@

533 END

fHex2 Ffly v H—DFE (SHRBE)
ANNEX 2 Calculation program of box shape sinkey
( thoroughly depart from the bottom )

JAMSTEC R 22 (1989)
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