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q.(bar) a Soil type
q.<7 3<a<8
7<g.<20 2<a<§ Clay of low plasticity
G.>20 l<a<2.5 (CL)
g.>20 3<a<é Silts of low plasticity
q.<20 1<a<3 (ML)
q.<20 2<a<6 Highly plastic silts and clays
(MH, CH)
g.<12 2<a<8 Organic silts (OL)
q.<7
S0<w<100 1.5<a<4 Peat and organic clay
100 < w <200 1<a<l.5 (P, OH)
w>200 0.4<ac<l
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Yr = 3.53 1og(%) + 2.65logR, + 12.11 (f 3. 15)

B, BEIT - OEEEE [ LRI g olkTho X (fF3.16) TRDHZ LN TE D,

Ry = 100 2 (3. 16)
Ve = 2.156 1og(;1—f) — 1.176 logR; + 14.161 (f+3.17)
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7235, API-RP-2GE0 ' @ Appendix THASM SN TV AXFHRUILLTD 4380 TH D, KEREXDOK I
HEOENIT FIZOWTHAEZ THR LTV D HOIEARWED, B WIS H2ICEET 20813 H
SR

A) ICP - 05 (Imperial Collage Pile 2005)

B) UWA - 05 (University of Western Australia)

C) Fugro - 96/05

D) NGI - 05 (Norwegian Geotechnical Institute 2005

(2) HfiFIXa

ST IC AT 2 HUBE XIS D\ T SERE D SCRF IR & [RIERIC . R OHisk DT F oo 5L - [F]
figgant, 190 B TR A SRR RR R B+ RIAEDL 17 &\ o T [E N 00 FEYE G A UE B BBR O BRI B
(NI) MORRET DREFIEDREIN TN D, —F, WEFMERED API-RP-26E0 1P TliXa— B AR
BRI D 1% DAL 2 PR A O AL R TR B B B ﬁﬁ#émﬁi&hfﬁéMTwé

2 Uk

1) MR TERBIRCG (2016 44 1 27 B), Y 7 7 ¢ 7 EOMPRIERETE L LTO
WHMEICET ot E B ZESWEH

2)  HMERTSR (2013), HMRERATOJ7ik &g

3)  Robertson (1990), Soil classification using the cone penetration test

4)  gR. REAL ERR (2003) m— o BEAERERAE AL & AREE GRS s B 15 B - MR RHE &
Bk, HARREEOE Rim LR % 566 75, 73-80

5)  Robertson. Wride (1998) . Evaluating cyclic liquefaction potential using the cone
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6)

7)

8)

9)

10)

11)

12)
13)

14)

15)

16)
17)

penetration test

a— B ARBR http://www. jibanshike

njo. co. jp/pdf/pamph16_110315. pdf (HuREERAT, 201746 A 5 HHE)

P.K. Robertson and K. L. Cabal (2014). Guide to Cone Penetration Testing for Geotechnical

Engineering, Gregg Drilling & Testing, Inc.

Kulhawy, F.H. and Mayne, P.H. (1990). Manual on estimating soil properties for foundation
design, Report EL-6800 Electric Power Research Institute, EPRI

Mayne, P.W. (2007). Cone Penetration Testing State—of—-Practice, NCHRP Project 20—05 Topic
37-14

KFE—5 (2008), =— B ARG ROMR — HESBROESEIL FFRIICSOWT—, 2
43[R T 2T FE e AR AR . C-03, No. 74

Jean—Louis Riaund and Jerome Miran (1992). The Cone Penetration Test, Publication No.
FHWA-SA-91-043, US Department of Transportation Federal Highway Administration

P.K. Robertson (2010). Soil behaviour type from the CPT: an update

P BES (2016) . =— B ANGRRER (CPT) 12 L % MR e R E FiEIC B 24898 (£ 1), 5 51
[l hdly TR SEsE# =, C-03, No. 110

{5 KBS 5 (2016), =1 — B AGRER (CPT) 12 & 2 MR EHE E TR 20178 (2D 2), 5
51 [l TARFSER £ 2, C-03, No. 111

American Petroleum Institute (2011). API-RP-2GEO 1st Edition
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(1) MAUC X 2HEE OBV
Shen (1969) DOFEIIC L AWRE 7 OHEXII TR TRINTWAS,

Z=14D (D S 09m) = = = = s s 0 e e e (4. D)
7 = 1.05D°75 (D> 09m) = + + = =+ s o o o o o0 (f} 4.2)
ZZIEBNWT, 7 PEEES (m)

D : WIS D FFEOEFENE (m)

(2) WL H2MEEDY OB Y
Sumer (1992) ?DIZ L BB i KT & S OHEERUT Pt TrEhn, 2 OFE DNVGL-ST-01267
IZHEHRIN TS,

S/D = 1.3{1 — exp[—0.03(KC — 6)]} KC=6+ + + ¢« oo oo oo (f} 4.3)

Z 2z,
S RFEHES ()
D : MAEREHEDOE (m)
KC : Keulegan-Carpenter %X

mH

u ‘T
KC=-—"%- u = —
max T sinh(kh)

D

(1
(1
™

Umay © WEEIZIS T DR ZE LD KAE (m/s)
T : WD (s)

H: ¥ (m)

h: KEE (m)

k = B

2m\?
(?) = g - ktanh(kh)

BAC X DA E D OV EIIANK 4. 1L ITREND LI KC BRREL 25 LUERES S 13

L3DIZHT LTV ZENRINTWD, 7272 L, EHR COWRBBRITEHETH L -0, etz
TR E LS T-RHHEEEZREL TR RERH DL EEZLND,
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(2) WIZ & 2B DY
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Advanced Series on Ocean Engineering—Volumel7, World Scientific
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1. ESHEICERT 2K &

3.4-3 EEFE
IARDIEHIATE Fe 13k TH 2 515,

F. = C+CyCs*D-h- o, (3-4-3)
ZZT CiAryTri—ia il
C. . EikfREk
C, © HEfibiRAL
h 1 K

D : HEthom
o. . HEMEMIEA > T 7 A

FEMESRIEA >~ T v 7 2 oo \3—It, —HEMERBMEE % 2 TRV, KRB0 &M R
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AT rT—ia ARHE—MICT 227 F ol s L T5 2 615, Afanasev @
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HAER O &M% #E L T0.2~1.0 D028 5,

SE M
1) Sodhi, D. S., “Buckling Analysis of Wedge-shaped Ice Sheet”, Proceedings of

POAC-79. pp.797-810, 1979.

2) Michel, B. & N. Toussaint, “Mechanisms and Theory of Indentation of Ice Plates”,
Jour. of Glaciology, vol. 19 No. 81. pp.~300, 1977.
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Inst. Vol. 300, USACRREL Draft Translation 346. pp.61-80, 1972.



- FEICAER T D R

3:6-2 M#HBEBEEYCERT IHITKENE
fE#t L 72 Bhif 2 PO 8RS I /R § 2 BRI RSN E 1L, ko T5 2 61 d [Ral-
ston (1979)],

/‘k‘_"'z?':fi RH = {Alt}'bh2 + Az,owgth + Agpwgt [Dz - D-zr]} A¢ (36'7}

$EME R, = B,Ry + Bypwgh [D* — D3] (3:6-8)
Z 2T, oyl HEKOBRITEREE, t @ KIF, p D KOEE, D KEOMERE, Dy @ MHAERTEED
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(b) EREEBENIFTHORE

RIS CAER T D EMEIC 3 D AR NN, EMEmROMEXSENELTCHL 2 L
ERETLLDLET D,
(1) HeART IBE
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e+ IERERETTIC35VF B Sl R HARR 1B (KN/mP)
Toin EREEE BT 25/ NN E (KN/m?)

4 - JEHERE I AR DENETTE (KN)

S, : AL n-n (2 B9 D EREE OBRE 1 KE— A b
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1) HARDMF B L CRTERAICL D5
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a R, M, BRTECHT D HROFETIFEHE (KN/m?)
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Iy @, 1 : BEICERT W EOSE S AN T HBEA DG U ERR
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No Ny N, H8BNEROBSHBRA IS U S DR

¢ R ER TN S BOBEH KNm?)

Yo 72 CEMEET, BEEELY ESIZH D0 B ARER (KNm)
L, WAL T TR ARERES A2,

«, B : EREST RE OTARITIE U fR

D, - EIECEEE U RS AR 6 ERT RN £ TOFRS (m)

2) ERBTAUERIC K L5
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D, BTN L R {EHR A O AW ERE TOES(m)
3) AQx—FrAY T 4TIl OHE
g, =C (30+0.6Nsr) (9.6)
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N  BEROBEEN ST H 2m BNOBER - H LHBDA Y = —-F LAY v F a2
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HOHF LURONHEACHEELE L 2O AMMRLE, ROUT~FIZTT,

#9017 HAXNEHOBEERAGIZES U EFhGRE

p 40°
PIERRERA 0° 5° 10° 15° 20° 25¢ 28° kv 36" .

FHENEE EAE

N, 5.1 6.5 8.3 1190 14.8 20.7 25.8 35.5 50.6 753

N, 0 0.1 0.4 i.1 29 6.8 11.2 22.0 44 .4 93.7

N,, 1.0 1.6 2.5 39 6.4 18,7 14.7 232 178 64.2

Z ORI B RERALA ONSEBR IS UL N, N, BLUN, i, RCBTFLKEEE
RENERAIC R Lkt e 3 2,
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HEE 9 JEITRE

1. P57l

A0 —HEE ROV T a i - FEEE ¥ I FRA TSI LT, JIS € 1400-3 V' Ti IS0 2 ¥ OyFEREE Y
RREHRRE UL — AR ICRR I SRR BRI LIS o TG 24T 2 Tk, 2o H b
ZU—IZB LTI JIS C 1400-1 ¥ IZXk o TRDTH I I Tna, F/, JIS C 1400-3 VT,
MEEF (%) ICBWT, ¥ EREEBORGHIET 23 MR LTy —~r v s FES =RV
X —tDO A K OFEEF P =2 DNV-0S-J101 @ (H DNVGL-ST-0126 V) B S TRV . HIHHEE LR
BT HEICHN DN DT MR (SNHRX) & LT, DNVGL-RP-C203 ¥ <° Eurocode3 (EN1993-1-9) ¥ o
SNMHEZSHL TWD, ¥, T b OFREFTITRE 7 FRITIE U SNBREBHE ENTHWLH DT, i
FHEITE T D ORI L ARV IR LIS OER T - @2 A0 s OHARE ) B 7% 55 %
WA BRET HMEN D 5, FH12-9. 1 2> 5479, 4 12, DNVGL-RP-C203® & Eurocode3 (EN1993-1-9) ¥ o
SN #RX % 7~ 7,

1000
-
_ \ Lt TR R IR
§ \N\\R“‘wn\\\“wx\ R s S
g 0 S s Y I T Y s S o B i —
; T T -
& e N o 0 e N i N e -
i B— ~<] = —rn . NE _—
s - .. T T =4 Trea ] =g N -1
B o 1 1 P G i e M B B SRR P e S I |
w2 -4 1 T} T b—] |- =1
e e T T
T — i 4. -“"-‘, "--.-I 14
2 H-_"‘--._-‘\H-"‘" T
T
Ml
10
1.00E+04 1.00E+05 1.00E+08 1.00E+07 1.00E+08

Number of cycles

£1-9.1 SN #RE D> 45]
(DNVGL-RP-C203 ¥ >[x] 2-8 ' ” in air” OH %)

1 SNARIXIF” B1” ~7 W37 1, MkTREIE CHRE SN DB HEMRICTH Y 325, FEAIIX DNVGL-RP-C203
Y BRDOZ L,

2 DNVGL-ST-0126 " Z X5 &, #M OB REREE CRIKEERE L V Al HE SN bHA. K in
air” O SN Z@EHT 5,



1000

10

1.00E+04

Stress range (MPa)

1.00E+05 1.00E+06 1.00E+07
Number of cycles

£1-9.2  S-N #RE D> 15]
(DNVGL-RP-C203 ® »[x] 2-9 |

> in seawater with cathodic protection” D¥FE)

1000
—Air
— — Sewater with cathodic protection
N\« — - Seawater free corrosion
100 4
< -
' -
10 . : . . :
1.E+04 1.E+05 1.LE+06 1.E+07 1.LE+08 1.LE+09

Number of cycles
£1-9.3 SN #RE D> 15)
(DNVGL-RP-C203 ¥ »[X] 2-10 , ” Tubular Joint in air

and in seawater with cathodic protection” D¥FE)

1.00E+08



E 3

Direct stress range Aoy [N/mm?]

10 Zeme
1,06404

I Detail category Ace

2 Constant amplitude
Jatigue limit Aop

* 50607 1,0E408 1.0E+00 3 Cut-off limit Agy,
Endurance, number of cycles N

f1-9. 4 S-N #RE D> 15]
(BS-EN1993-1-9 ¥ DX 7.1 "> DE)

10E+08 106406 2

S-NAREF” 367 ~” 1607 1%, MKFFEIE CHIE SN DI ERITHEY 4%, #£/1% BS-EN1993-1-9 9
HMDZ L, DNVGL-ST-0126 ” 12X % &, Eurocode @ S-N #XKZ#EHT 554, 1.0X10° TOIH
B0 RS (Cut off limit) ZFRD T2,



2. WHRER

TR - RO F A TSR DIEEREE YRR EH RS (B 21, DNVGL-ST-0126 7 ) TiX, S-N##
K7 5HRE DWW HFBEE I R ERE T L CORFWIEORELITH, HFERELE#EEZRE L
WL RR O A9, 1 ITRT,

£73%-9. 1 DNVGL-ST-0126 7 |ZHLE Sz s 2ea% (DFF) O]

Location Accessibility for inspection | S-N curve > DFF®)
and repair of initial fatigue
and coating damages 2)
Atmospheric zone No ‘In air’ for coated surfaces 3
Yes Free c_orrosion for surfaces protected by 2 or 1
corrosion allowance, only 4)
Splash zone 1) No Combination of ‘in air’ and ‘free corrosion’ 3
3) 4
Yes curves 3) 4) T
Submerged zone No ‘In seawater’ for surfaces with cathodic 3
protection
Yes 2o0r1
= 'Free corrosion’ for surfaces protected by ¥
Scour zone No corrosion allowance, only 4) 3
Below scour zone No 'In seawater’ 3

Note:

1) Splash zone definition according to DNVGL-RP-0416.

2) If the designer considers the steel surface accessible for inspection and repair of initial fatigue damage and coating, this must be
documented through qualified procedures for these activities. See also [4.16] and Sec.9.

3) The basic S-N curve for unprotected steel in the splash zone is the curve marked ‘free corrosion’.
The basic S-N curve for coated steel is the curve marked ‘in air".
It is acceptable to carry out fatigue life calculations in the splash zone based on accumulated damage for steel considering the
probable coating conditions throughout the design life - intact, damaged and repaired. The coating conditions shall refer to an
inspection and repair plan as specified in Sec.9.

4) When ‘free corrosion’ S-N curves are applied in design, the full benefit of potential grinding of welds as outlined in [4.13.5] cannot
be expected and therefore may not be taken into account.

5) Shear keys within grouted connections may be designed assuming S-N curves marked "in air’.

6) According to the chosen DFF, an inspection program according to [9.3] will be required.

ZE R
1) BAHKEGS (2014) | JIS C1400-3: A —55 3 # : ¥ LRE OB
2) International Organization for Standardization (2007), 15019902
3) International Organization for Standardization (2006), 15019903
4)  AAMIKE (2017), JIS C1400-1: JA\HL—%5 1 &6 « et
5) Germanischer Lloyd (2010), GL Guideline for the certification of wind turbines
6) DNV (2014), DNV-0S-J101
7) DNV GL (2016), DNVGL-ST-0126
8) DNV GL (2016), DNVGL-RP-C203
9) EUROCODES (2005), Eurocode 3: Design of steel structures — Part 1-9: Fatigue
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