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Model Tests to Estimate Bearing Capacity of a
Spudcan under Jack-up Turbine Installation Vessel

Student : Cheng-You Lee Advisor : Dr. Yung-Show Fang

Department of Civil Engineering

National Chiao Tung University

Abstract

In this thesis investigated the mechanism of failure from the bearing capacity of a spudcan
under Jack-up turbine installation.vessel in saturated loose sand. The spudcan experiment
system at the National Chiao Tung University consists of the following parts: (1) reaction
frame; (2) soil bin; (3) model spudcan; (4) vertical loading system; and (5) data acquisition.
According to the results of the situ tests and the geo-drillings at Changhua offshore wind
power distinct from Taiwan Power Company. Knowing the SPT-N of sand from seabed to
depth 12 m is between 7 and 21 in Changhua offshore wind power project distinct, and the
relative density of the sand is between 15 to 46%. To achieve a uniform soil specimen, the
water-pluviation method was adopted. The relative density of Ottawa sand was controlled by
the sieve opening and the drop distance between.the sieve and the density cup. Preliminary
test results indicated that, whether using sieve No. 10 or No. 20, the relative density of the
specimen increases with increasing drop distance of soil particles in water. To achieve the
relative density (15 to 46%) of the seabed soil density on the west coast of Taiwan, the drop
distance of 200 mm and the sieve No. 10 are recommended. Vesic (1973) said that the soil
got overload and the soil would happen punching shear failure when the relative density was
below 35%. The failure surface would not to extend ground surface. In test, make the sand
specimens by water-pluviation method, we got the average relative density was 23.2%.
Penetrating spudcan to the sand layer to depth 100 mm, the sand under the spudcan would
have displacement but the failure surface would not to extend to groud surface. The test
result coincided the research of Vesic (1973). According to the figure of relative-load of
Vesic(1963). Getting ultimate capacity was qu=71.6 kN/m?, Qu=2.53 kN. When the ultimate
capacity was 2.53 kN that the corresponding settlement was 30+42 =72 mm. Comparing the

test results and Vesic’s researching, when the settlement approach to 100 mm, the
iii



corresponding loading was 2.57 kN which was near to ultimate capacity Q,=2.53 kN from
Vesic (1963).

Keywords: bearing capacity, failure mechanism, model test, punch through, relative density,

spudcan, turbine installation vessel, water- pluviation method
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d - 198 /235 M~ 4 manghg g o Mg RINE X aEET 10-20m - ¥
N R & u&%r‘j&{ﬁgﬁ? * o B AP EE T EIE o & 30~60 m iFE R D
AR T ek = 7 (tripod) 3t A A R 450 = HroE d AT 1-5m kg R
Ao BiER b o R L AR o B 60~900 MR & ik kT 4 g
PR B AR e £ 4 5 i #(gravity type) i & i * 3 5 A = ok EN
TZwm AR ek 221 R E A VERN AN AH BRI F Y N A#HD

SRTES S ST X S ol SR e

23 p AN gy

Gaudin et al. (2011)#ip » p 2 N2 Fir(deB2-5)F - BAHH N FT L
(platform) » & 7 - B -k B iagd 4y £ (buoyanthull) » 5 w &7 02 > 4 & e
S #F%r(movable leg) - & # %0 i) A %r(spudcan) £ 5 3 4 & o #-p N Ky
FHrlcsga dp b 2 (B2-6) 3 iy B35 1 13 BRIS - 0 LR s o

BT Sl dptp £F B8 IRR 0 Kspudcany » s R B T i ¥ R



SAFYrs 33 o FERS THrg - o e w A FYrR fIr £ & KT
- EEAFYRN ARG D hkas b o A B FYERIE R D S
BT R AR IR LA FE RS BER(X 2GR 2) AL KRB

230 & JeRI2-THEm p = V400 T o2 L gFHrE spudcan X 5 0E 2O o

231 RiSA#Z R B2 F %

PUH N A B 0 B B(2012)50 0 2 AN AR A B 48 A A2 % K 3
Stepl: A ®R|IZHE A B pe 4K o 4o B]2-8(a) -
Step2: # %  4-F2-8(b) -
Step3: Aty E 2 & %K 5 Ao§l2-9(a) ¢
Stepd: 5% K FEiAE o e F12-9(D)
Step5: ## 3 % % 0 4o Rl2-9(C) °
Step6: A #* k| EH E 4 K 0 4o B12-10(2) °
Step7: % K1 i S-A#H = = 0 4oB2-10(b) -
MRS R AR 82 % K
Steplih # A * AH o B AAF I T RS E PO TR 0 E KR
1 FR G MEMAT I A A 0 4eB]2-11(a) -
Step2:h + %4 % & 5 he@§2-11(b) ¢
Step3: b 4 352 T BLX K eBl2-12(8) -

Stepd: b 4 g2 + % % oB2-12(b) -
Step5:k 4 5 K 4c-§]2-13(a)
Step6:h # % = * & 7 h % > 4§ 2-13(b)



24 3 BAROEHS

B 2-14 & £ 454r(leg) ™ = et 5 A wr(spudcan) » £ F A SrenA sk § 5 R T
[f144,4% (conical shape) - i * X 3F A urenp chio=FA®RP > o5 L HFyrer s &
AHEE Bt F A AHAREE LB P AL ARG A LAY

HIm ﬁ A 4% o ?J‘/.;');\lﬁr;?,{%ﬁﬂgmkﬁ R4 oo ﬁgu;ﬁsgvi?@{g rE K o

2.4.1 Spudcan & % |

% ypE W iE B € >k (Health & Safety Execution 2009 ) &%tz » = » 2
- ehp AT S 4 T Eande B0 SR O A H AR AE i A AH R AT
PG RE ~A A TR A A R AR B B A A AR
2P R 7 E (R 2-15)
Hep AT L A AR S R e
(1) F 3R T 4 ¢ 53%0 5 BB % BRI - ie- B4R T SRR NR
Flo R RIEREE A IR 14% 0 2 8eh HEFE 2 F IS E Y 8%
7 3%y TR Z A F AFEE o
(2) 3 15%:hp 7 RLHRASE S A R end T > 2 7 Gs kb4 0 2 34 spudcan
T R e e

(3) A A B 1T 10%0 2 {1254 H A AR L 0 BN A A B A R B

25 X AAE D I EABHEN

Vesic(1973) s3] § %47 1 4 I » % # #(shallow foundation)-i§% 4 gL ¢h
AT A T 2 A (1) 2w § 4 gsk(general shear failure) ;5 (2) £ R F 4 B

(local shear failure) ; 2 (3)7 % %' # #3& (punching shear failure) - % ®] 2-16 ¢ - (a)
10



W

AARIEEFHR D L PERFEL 25 T4 UK o (D) F LA

»

4y
§

PEERED SR E PERAEL BT R - (OF £ KD E L EIRY)

(.

CRIE AR TS EOR o B 2217 0 R ARF T AT Y BURE G A
LA RART % fdok 2o T4 ERS R T A o B 2-17(b)AE T o
TF ARG SMEF L RS Qi B oo ' E QATERRIIL KA qu s
q~S B % iF M A ¥ 3T E K o Vesic(1973)i 3k 11 T 2|2 ] 2-18 K A FER

£ oV g A PR E G 0 B 218 P ik A el i’f%_ﬁvﬁ
BB AN A#E A DA U N TR

26 AUrA K4 P

M R4 w4 Terzaghi B A AL k4 1925 > 2 SNAME(2008) 28 %rat 7 4 3%
AR EAR e

2.6.1 Terzaghi & a3 &K+ B

Terzaghi(1943):& 3k » #f - @ & GFA A% G AT E£T » 125 T 4
B2 R T B AR 2-19 1 o AA T 2 B ET B A 4= (@A
B R | 5B R BER 2k T A kG s (DTS R I R BRAR
LB O AT BA F I BURSR L - B AR T gEA 4o

Terzaghi #-i5 2 A # 2 1P UK gy 4T 8 A or

gu=CcN¢ + gqNq +1/2 v BN, (2.1)

M
'-r\i'

B A VR g FHQDNRARE D 1(Q22)55 4 A

qu=1.3cN; + qNg +0.3 7 BN, (2.2)

11



2122257 sc AT HEFARS g REALRGHIRS >y RAIEE

T oBEEAASE R Ne~Ng~ 2 Ny o 84 234 Kl e

2.6.2 SNAME g %ri &4 &3R4

SNAME(2008) = # 2k A3 #) 3 #2034 4 R RPWP 40T o 4o
B12-20 “77 > $— B[R E Brfox L G A 2 AL ARG LB {0 E Qo

TR AR RE D UK 4 Py (2.3)5 &
Fv=(0.57 B NySvdy+ po'NgSqda) A (2.3)

(23)3\“ oy 'R A IEE = E pOlJ"Z&‘\ iR R DB*—» "Ifi‘l@’} ’ Nq Ny >

Tjiév;‘tgifl’dfﬁﬂt’sv ~ Sq 1&%2};}%_@]@;,dv \dq 11;%‘\,,1@?‘.4 R T H o

2.7 Spudcan {7 5 2_ 3. S H-A) R

WA S B2 #54e + &# (National University of Singapore, NUS) 2 & £
41147 ~ & (University of Western Australia, UWA) & % 3 ™ 3w 8 385% 7 1

spudcan 7 » & Fk 2 3 RCR RSk
2.7.1 NUS &~ 833 %

Lu (2007)i& 7 £ FFAA %P7 ~ 2 Henis 385 o B 18 ir 5 B 0 Rk
PR B A3 - RIPRL N > ¥ - PRl 2 ¥ T Rk 5 (counter weight) %g%?
Bres g enbed SR F et R D N B 4 B et N At 4w

(ov=vz = p-gz)-
12



Bl2-2l(@% i pr 22 AratrTa ko VP EZERASOMMZE 2t > H
AR AL D =TT% TR A kT 458 S, =10kPa 2 & F R BEES o
Spudcan #-® F » 4 3 5 5 0.05mm/s > -3 £ A %CE 25 6 mm > 2 1009
o 4eik B AR D £ D=6mz spudcan F %% & 4B 2-21(b)#7+ - 2-21(a) +
3 ¥ £ spudcan -2 4% ek FEFET 5% =43 3+ (long-travel potentiometer) > %
Epl2 (7% 4 ajF & 3+ (load cell) - 12 % /& 4a(hydraulic cylinder) 4c & spudcan
TR KRk BRI ART W RGPS eSS kX RBIRES - B 2-22
5 F %% % B 0 B 2-22(a)% ¢ o spudcan j > 2 A A4 BE > § 2 spudcan %rE
T AL G B K IREI4RE R B Ao B 2-22 (b)EE T 0 % E /& 6m 2 spudcan
TR Imo gt E e T4 R IIARS K 0 ARD T X Bl RS &b e
# # o 8] 2-22(c)% 7 > % spudcan 7~ ¥ 5m  spudcan T @) ¥ K¢ ¥ spudcan
v TR A S B EHERRT AIES @S A B2 LS P oS G
4 i pifi A o ) 2-22 (d)sp? > § spudcan po» s A 2 3 7m > i spudcan T
= 1D % spudcan = ]%) D2 en} S 3l d A 4 =4 > ¥ spudcan t = & & %

0

m =

ek

=t

Tl e

2.7.2 UWA 3o 48 157 385

Hossain et al. (2010)i& {7 £ Hghtirp » 4 32 o 48585 > F e fap 2 2 &
AR PEIBHIEAERT ARG C TS HBAHIETSBA
5 Cu2'CfCui1=0.29> Hi# ¥ /2 6 m 2 spudcan § 7 & & 4 K (o8 » #0334 & >
Bk 4eB] 2-23 97 o BY o B=60mm 5 £ HAGE T 0 12 100g A 4o
#RWHE /S B=6m2 spudcan’ 5+ KA} AR H=45mm>D 3 & %5 »
R o B 2-23 () ~ (D) B % % Bgom 0 spudcan A7 4~ BF 0 ST F spudcan
»iF R R A 0 b S BUE (crust layer)frok % cha-E 4 4 1R B e o ] 2-23(C) »

(d)%7+ > spudcan i&— ¥ 5 » - SEF b > B o F AU o spudcan &2 T 2 4
13



FOrE AT A Ao B 2-23(e)F LR T L FAYT ~ iF A i spudcan
EISIB> A T A 4 S iR PR % spudcan T i) 0.8H 2 3 FIIEH o BNE

F 7 ip) 2 3 w i (backflow) = spudcan F > spudcan = % & 2 3E A A P ER o

Qiu and Henke (2011) i # #ic i@ % > A 1 frie b R GmBE Y TR

A2 i 3K o %’/’ w2 APH R B 24% -
PEEEEG=82°0 T RALY ER G 46m

0 kPa - #-3 =

14



Y= %

AR RL RER A

AR Ep AN L AR RERIA DR FEGTERP o SHFT AP
(2009) 4+ FA AR A BEA > oA i h e R L EE 0§ Gk rakd TR
iiﬁiogéﬂﬁiﬁﬁT%@ﬁﬁ@ﬁ%%’&%N%Eﬂ%@i&%*ﬂ
Wo AFART AT T NT 4 Pk - Ay R B 2 453 spudcan k% -
BRE s hAfra SE L g A 2 BRI o B 2 i & B (NCTU)L 45 2 o)
WEKE & T ERIMA L (1)F 4 QFFIMHQAFAY (DL

Elhegh kit 2 (D) T AR K S0 UTF 2 el Bl de ISP o AT R R

“*‘t

28 25 (Ottawa sand) % %2k + th o B 3-1 &0 W= il A E A A k72 T

e 0 AR A7R 32 Spudcan HEA R SRR K TR 312 4 2 oo

3.1 F 4 3

A4 ospudcan TR A B Ak 4 0 Z AR CREF 4%
(Reaction frame) > 4] 3-2 #77r o K 4 28 d 127 Z B0 A A 1(1) 4 L 100 mmx100
mmx2180 mm H 4% 41 5 (2) 2 £ 100 mmx100 mmx1500 mm H |-k T 4 $2 5 %
(3) - & 100 mmx100 mmx1900 mm =345 # 3% & 4 & (movable reaction beam) > 4v
B 3-3()#7or o4 & A AR 20mm A A AR e A Tl
T o~ 120 mm B %20 B A i 500 mm gk 55 R G2 e oo 8RR e S H R
A oA AR TP B A A BTG RE R o R T AR S - 2R

RE 42 doR] 34 5 o
15



3.2 ¥k

AR AT e < BENUSERR 2 1 2 NCTU RS & ) a0k 3t o
3.2.1 NUS 5% 2 #,

4@ 35477 CNUS F Hent o 5 - P A2 B AART  HA BRI
spudcan & ¥ F BT 0 H g SRR L 2 BRES 0 R4 o g

BLE 4 B2

\\\?{r

YL R FaE T e 3 A7 sz 3 0 TR
BRLART HE(W 35) =l T HEL R AT WALEL S
FIIE Rl d AR 2 A o FIARS SR @ ek ae = 1009 dest & 0 i@ R A
AE A SRS SRR S At x100 B o S0 4 TS SRR S R G R FR
5 (%) 3-6) -

Fla AT Bl X B A B B 2 AR 2 L e A
FRBRER IR AFr 2 RE LY ERBET Lok o d B 36 v > NUS
A = BIRA G B ries o AL RER 100g £ 4 TEF T R KRR (X

A

) & FEA LR R KRBT R R NE & R < F R R LA
2 E L & - BB RK B 22 (rubber gasket) 0 2 iR 7 B T %&?ﬁ AR

Bk ehp o 4o 3-7 AT o

o\,

21

322NCTU %3 H 2

-

AT E R ST IR R S LB & FAL 0 2ty NCTU 2 H
2R F AT R e for e 2 RS R 2R -

Frovih X B 3.0 iRk 0 % (B 2-22(c))A 70— % E i< D =6 m sspudcan
ForA k23S mo fspudcan T R 1D 2 A ] D/2 chd R FlIES 0 F 4 P
s o @ R4 I L 8 o B3R5 % % (Hossain, 2010) %8 7+ (B] 2-23 (e) » -

16



£ B2 6 meospudcan § o~ &L+ 6 mo %ospudcan T ] 3.6 m et X F|3EE
T4 PR 4% o spudcan & )2 HE A5 A P A o A RVE BB Qiu and
Henke (2011)cndicie » 47 % % %1 > - £ B /2 D = 14 m shspudcan » 7 > s F)
2 (Dr=24%, H=7.0m)% * k %2+ (qu=30kPa, H=46 m)Z 7 m i’ % spudcan
I DR=T71med E g4 P A4 > spudcan & 3 E =4 & 284 /] o
Aor bRty % § 3-2 5 NCTU 5% 2 (soil bin) e 4L H] > 2 # % 900
% 1,100 mm> # p & ~ (8)® 900 mm e&e e 4 3 > 100 mm -k - 2 100 mm
3 F 5z 4% (freeboard) o B 2 d >R H Lk ArudR 7 Han R S o K3
saPr 4 E v spudcan E 2 D=300mm 5 A& ¥ E 5 EREFRFASE T O~ -
B 2 %rd 42 (D =300 mm) > spudcan F = FEF A B A %E (2D =600 mm) 7%
EEET A ARG o FE il spudcan = & B B B FRC) S ERT - BAY
# j2(D=300mm)inz F - F 3-3() 2 NCTU iz 3 1 cnpli Bl > BlP 2 # 5 A&
5 450 mme 2 3EEAE S S R 54 AR F A E 50 mmo T2 B &R 50 mm sk A o
PURERR A ART R REA; . 4T = 5 & 1200 mm » % 800 mm > % 120 mm

323 -k¥ T EIH2 G RK

e NCTU 222 7 » Wisdide{et grRtanr d 328 s & 80 30
iek A R 2 AT AR RY R TS 2R S e R A
KPR R A AR o) 0 ok P anid e(Sieve) t o HFB G RRE G R
DRI BRI REBEL LA RE EE IS R 2 e R
FrR- e TEP o AP HER Y 105020 502 30 5Lér e o I G RELE T
SR ASEICEERS O IR I AAHRRZBT AL P FRIFHRLH,

% 2 £ > L 800 mm ~ % 350 mm o 4o 3-8 FroT o

17



L

3.3. ,\#Er" x

-uu\v

3.3.1 UWA % NUS 2. Spudcan #-3] 4 %

AR RS QLA FUWA)Z B/ #74c + §(NUS) spudcan #7334 5%
% A AYPECAl o AFTE p A T & spudcan 23R R 2 & R 0 4R 3-9 47
7+ > Digg ™ % X #%rE J2 0 Oy 5 spudcan F g2 -R-T % 4 > 0 5 spudcan T ]
BRTRZ Ak 0 24N AR O H 545 ® 2 Tg % spudcan » & 5 & > Dy 5
% spudcan # /& o Bl 3-10 3 NUS . 48385 #r i * 2 L35 4r(Lu 2007) » & 4F
Ayrd @i 100 mmo4aa &G 80° B 3-11 3 UWA HAlaiskis * 2 2 4
gro 2 35 Emrs T 5 60 mmospudcan b TR MEA & B S 13°%- 400 & B S T76° -

MG BT 3 /}%‘,c;w spudcan & ~f & & & FFI® = & 3-1 o

3.3.2NCTU spudcan 3z 3+

B] 3-12 &g+ NCTU z#5x i€ * 2 X 5 %riicd] - Bl @ #7o1 5 half-spudcan» %
#FHwre @ De= 300 mm > spudcan + Blgr kT & & & 0y =19° spudcan T @]
£0;=13° 4% £ B 20.=76° 4% £ B Ho=322mme &7 £ 58 4 3 A yr
p et > half-spudcan ene & 2jG 7 s F RS Mo T o~ 2R 2
BB ARTERY L 26 ET 4 S o & half-spudcan e @ pE Y -
B IR E R > 0w L4k B spudcan BEAI RN TR LA ART o M B 2% e LE
€2 2 Fur(leg) f & £t spudcan £ i B o LS e 28 £ EAR

A4 s eI g o

18



34 £3 FE R A

AR 2 LE e AP s £ 3 BIA (DRI EE B

%)E%

(rack and pinion gearbox) ; (2)# # 48 (control panel) ; (3) 4 £ 2*(load cell) -

4o @] 3-13 #77 :

341 B FE R

AP RN B A 0 4oB] 3-14 7 0 fode spudcan et H 2 T

o B dd s} gt 2 L 20 kN o &k stenS @ 2 LEESON #i
7% 5 CALDITFK2A = St difase ff 524 £ (20 KN)7 ¢ ACi j £3* it K o
Jm £ (20 KN) o & #4835 5 i & 8 48 - ~ 6722390 mm > Az 1) spudcan 7~ 2

HhH o =HE 1D=300mm 2 F f o

342 B4 Mty

4ol 3-15 417 o B A R d e 8 d s ds i ds (2 spudcan) i

b TR AR R ] mé}i%ﬁﬂ 0.05~200 mm/min -

343 et

AAG # T FE R R spudcan TR 2 P A A 3mSR S 2 R4 S I E
3+ (Kyowa LUX-B-20kN-ID - Capacity = 20 KN)4c®] 3-16 #777 ° ;&5 P jm £ 3544

FAELEERHHIEE T S o 4Bl 3.2(0)7T o

19



344 § *;N =83+

*EF R F R 5N =45 3+ (potentiometer-type displacement transducer) - £ B
F sk Bz spudcan chE-3 4% 8 - B 3-17 B or 7 =5 4 2+ (Kyowa DTP-D-1Kks) -
Gl ;;%ch T g ¥R E R spudcan £ 0 A jegahi B R Hbo < RRIEH S
1,000 mm > &+ F i R 5 200 mm/s o A5 R 2 & R Ao R 3-2(d)f 1 0 i
FREBERFATLE 2o PAFFAP N - £ & T 2 icsk(washer) 2 4r &5
EH BT 24 o S spudcan e E R A A ® SRfTHE o T Y BB

spudcan -8 = # & o

3.5 ?7}1#‘%—3’* 73

I FEFAT BN EBPRIESRARETN AR R
g Bd Tz BIRA e (B 3-18) ¢ (D)F i R %or < B (Kyowa -
DPM-711B) (4-® 3-19)3 (2) AD/DA + 5 2 (3) X T % o UF & 4% /3t
EEZRRE o SR RIS Bmk 2 s (8012 AD/DA + f&3k Z B

TR o PC N g LabVIEW #2538 % ke B ~ 6235 2 A 47 E @ empAF AL

20



yr i

& e ferfor) 2 B

AEAZ LSBT IEAE RYEFL A FTWL ARSI EZ PP ol 7
%% 3 WiTERr {oR) 2 3ERE o spudcan | O~ EBR € F o HARIRY A op A B AT
£ 4 (2000) 51 Rhir e 3 e p TR RATE AR 0 £ F P B A2

PREFBEORF LA B ARED HEE R ELF FORA I A 2 o

N

Ha £tk & il fd FEEHEFTEAT Faidt LIESHRES L E
EE L BIEE PR EE A koo

SAT A 2 P(2009)% 3¢ BAFR 2P HACAAR 4 BT R EGTE T
FAOMBRH S FPE%RE PRI R o EERE 5 r I ERBEE TEPT -
*F7 3 ik Das (2010)iF ke Sok B 0% > s kR 2 2 SPT-N e e 5 4 2 4p
HHAR e af s WivE kI EFW2LIF -

AEEfS - & BB A kP F 5 (water pluviation) fusk ¥ @l fFE0 g By 2 2
B T ERRY S op VRS U IR AR R R R B ST

TR R 2 AR B TRAG AL 4 R e

Bl A-1Hm - )3k 4 3 T2 b H R o 000 SRR b s &
LECHRRECZFAE e H3B T FTHT 2L o
ABFEEF A LA T B LT E W A22 SR RN VTR 08

AMABERBF P F LB BRAR 4 FT o BT INABPETE Ry L



B AR G B 422550k 2 FTE® LT 0L R 2 A
B B RIEIRARMIEZBPOKE 0§ RIPIT Bk A o Bl 4-3 5 5
ROt Ap B AL (GARe L T A9 2000) > BP0 4 HEFERE
%?iﬁbiu##féa‘i W2 e o e ’igﬁfé@'ﬁ%#g HEfer maizime %”Tﬁr‘é M b i

EREMARLETD -

411 ¥ TR L 8%

CATAAPAFE AR 2 FH B FRTRFREASS TS
VR TS wjiy.—;_rg T BhS k0 ()R ’F:‘F{g%%:}“; s (D) F2% 5 2 (CO)F P #5%k

LRSS E TR

(8) & 447
o] 4-4 90T 0 SRS AP ARER A H T EREL OB
%?%n@wmnwmom,ﬁw@¢5a@¢6&%9gﬂﬁ@,@ﬂ
BT 47 AR MIARRfyritd e Fior (SM)E w1 45
(CL)e = » ¢ B & &R AL P2 (ML)~ 74 2 2 7k (SP-SM) ~ #
4 H4k4 (CL-ML) ~ = £k2 F#)(SC) « A4 5 A 2 » 80m o

(b) IR

% g3t = 1.5 m i {7 {85 sk (Standard Penetration Test, SPT) » 14 ¢
i v (50.8 mm)aEF F Bgk - = 0 @EER E SPT-N B2 A % Bl4cH
4-7 Bgm o Bl i ko sh B 2o SPT-N EAEE 4 Bk R B 4o m H4e o &
7 4 % 20~30 m % 75~80 m SPT-N & Fald 4 dg4cenfin™ » A 4 8 1=
EEwiE e WP ERRET RN B s

N = (i B = /F & +32)/4 (4.1)
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AT RRZE TS me

(€) P&
ALH R EFEARR BB T REF RN RER -
BT PR ES AT G BB E N5 269°~336° (2 K
BV RE%) aBRERAR S5 021~0.89 kgflem? (2 # & BB Sesk) o
@ﬁfﬁ‘#ﬁ #cX) 5 0.156 ~ 0.270 (H v & B %3 5%) > B4 AR (cohesion)
9% 0.17 ~ 0.52 kgf/lem? » & & # $udi & 9 5 11.6°~225° F »ci B 4
0> 7 ¥ & X5 27.8°~33.7° (2 & = #h/B % % 2 -k#% - CU test)
SRR R 00 W E 4T £ 5 35.4°-36.9°(2 = MR T PR RS CD
test) o AFT 7 b R iRER L % ROIE A 4 4-1 o

4.2 & Wepfoam Br 2 BN

421 sk 2 B

RET G ¢ R+ EF)(ASTM C-778) 4 32k 3 & o Chen (2003)3%.p1 » 3% 4 &
i T e 5t F Ge= 2.65 0 Bt 7L B B 0.76 0 F ] 3¢ W €min= 0.50 >
4 2/ Dyg= 021 mm %454 #c C, =152 R @i % o MicF 48 F# 7
S ER R G ER AL & T g Pl AT
(1) FA3E4 > ¥ v 4 4 4 B bk (angularity) 587 5% o
(2) 25 A fHasp e 4 (Cu=1.52)0 7 M d 3 HOF R s e gl 8 o
(3) FREFEANF BIfE o R A AE T T L R MR 0T G e

@) 72 FBE s e fed ok 0 T g KR

422 kPR 2ZpHBR

Das (2010)i2 3 > #) 4 2. R 7 »F% N B2 H Ap 3R D 2 p BEL 07
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422 5%M %o B 49k 0 BREBL K2 spudcan E £ D=6m> » T
P~ k- BAYE 21D =6 mo £ fospudcan T REE - BiFA& ID=6m
G (295 LU2007 2 F Sk %) R Bk AT LB oA RL5 T 2D
=12miERp 2 2 HEB -

12 BH-04 43 5 6 > k5 T 0~12 mend 3 G g gln v “fg»\z//i » N
B A 8-21(% 4-3)ed 2 42F gt B2 AP H B R <~ 85 Dr=20~46% >
Hp @#%i¢:32“~39“°BH-09&}3?3L 0~12miERFF N=7~18> Hip o R
<~ 95 Dr=15~41% > p Bidk¢p=31"~37"

d AT e 5 d AR 4 3 E R A R (k40 BH-04 2 BH-09 SPT 22
B %)EG 3 12 miERF/ 22 SPT-N B+ 9430 7~21 2 BoHap¥ i 430
Dr=15~46% > izt 3 P Sodies o B WA HF) 2 A2 P iRE o & 43

4 BH-01 1 BH-09 484t > 02 12miFER 2 SPT-N & > £ 457 2 3~ 4F ©

43 7k? FHZaR3 RREF

S0 B LT s B AR R B (D =15~46%)2 &) 3 EAE 0 AR i Y B X
FRefaok? RRZAUTEIFN DI EGRGH(RIE ) BRI Ak
PR EIER R AR R 2 M o sk A AeT o A MRS ERiEe ok
#p o ARl 4-10 0 R R P RIE R et 3 o RER R S AR 0 < %N
B 650 mm» & /& % 550 mms 4@ 4-11 #55% 0o %A B 440 mme E /& 355 mm
4B 4-12 #151 o

] 4-13 Bg o7 | 325k 1 3~ ARIFE 600 mm ehk RS R o L e fors B O~
BN Y 0 ffi RS 50mm Gind AR o Bl 414 Bm AFT Y T 2 4
whE-HIEET735mMm A G 10mme B 4-15 87 -3 B 5 %A £ O]
PR Y o B 4-16(a) 5 B A £ BiESRiT N He i E 2 RIARE] o B 4-16(b) 5 k¢
FRZTRAB AT R kP it anpEdE A W) 5 100 mm~200 mm % 300 mm o
B 4-17 B ¢ * PVC 8 st for) 3 /i 2k ¥ 2 fF e R 1SF) 2 SR B i
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BRr oI %REMN AL R¥* 2 = faé%s % 5 No. 10~No. 20~ % No. 30 -
HRE3 R~ A% 5 200-085~% 0.60 mm - B 4-18 &7 > »+-k ¥ Bz » B R £
2R3 FEMANT o B 4-19 B R AR £ AR E Ko iR ES 0 £ el
Pir e P aAT o RIPT N ER o d 0 el g M A AL E

dicd EFE NI M I I EHTRA -

44 7yt B RiwFHRE S

AETG R RS R IR T R AR S A B T 4 s 3k
PR EEEHA SRR R BT B P RS 5A-H 4-20 2 4-21 41T o
B 4-20(2)~(b)~(C)A" ©] % #) 2 i iF 10 85§+ 4% » Ak @ 7075 5% §E 100 mm-~200 mm ~
2 300mm FH P Ak o FEE RS > AL AR AR Y RS E 5 7
S F) 4 24P "i«%?fi%ﬁﬁf %o Bl 4-21(a) ~ (b) ~ (C)4 % 5 &) 2 A1l F 20 HLiv e o
Aok g 55 EE 100 mm ~ 200 mm ~ 2 300 mm @ 3] 0F S g o BlP R AT o

BRI ETERAR L > AR R PR ARARE o

TR o @ 20 BLéE e~ 5% i 200 mm(B) 4-21(b)) T TRy 2 E R 2 4P
HHEE 21% ~43% ¢ i * 10 5 & % - ;2 iE 200 mm(®) 4-20(b)) #1 %l iv3# 48 cip
HHARS16% ~ 42% 0 ¢ # & c#a 3%k * F L3 RA A APHF A D =
15~46%2 & o F) 4-22 887 > 1ok Y a2 AR R 7 HE 2 A
10 5Let 20 v e o P A2 AP SR R > TR 2 Bk R R FEEZ B4 4
< o B 4-22 BT 0 F AR AP ¥R AR 5 15 ~46%2 FE o o kLY g 200
mm2z_j ' X pE-105 e B v R (2 mm)p &g < 3t 205L 6 B ¢ = <1 (0.85mm) -

Flet i 105G ok Y FERS L T EE P ARE T OLREAY R o
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¥I®
Spudcan B3R 4~ 2% = &

A3 ¥ spudcan £ E 4e U iEBR 2 A S R GR TP RN F ¢ TR ML S
WEe o~ B ART RS BEF B2 mAREGEER ~ 2 spudcan £ 4o L3R

FUTE O s A PLERP o

5.1 Pk F 5

AR T G WA der) 2 A & * E 3 Fli (vacuum pump > 4e Bl 5-1)iE 7 G
ForRs o RN 2 IV 2 5 HER AR EE H R R L Efop R .
WERIEERP 4o 0§ A MK E Rk~ 4 3 600mm o £ ook ? R g R
FIEFERA AN I ER R(900mm) 4 2 s g F ed 4Ru )
2 F R 0 deF) 5-2@) % (b)#m 0 A E LB FE 0 $00 128 &2 8E
FEIMT AR RBE D L RF 4o 53477 o F L G £ 2E S 4 (0~76cm
Hg) » 7 0 Eiplde f G Rd 2 ond - B SR T 2fIFHEMEE LT o 4
B 5-4 477 o M55 middlf g Rk B IR > AR EAELY
A F A R 6 BB (9 120 5P )AL 1 % F R (LOOKN/M?) T
AR T (X 6BKN/M?) o b f 0 ELPFR (X 120 f5 ) ) > F RS 4 AR F 3

CRCPREF e R A > 252 AT Fepd o
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5.2 B34 T o & RF R

521 B 5. 4 AT T

% spudcan § o~ 4ot iEAT 0 BN BRI R IR AL B R A
PR AT R FEE (TR T o AR ALT ¢ RlALRE ¢ FBL £
FlBLcrip $t i ¥ 4o B] 5-6 “77r » BL B2 AR TR RS 225 mme £E A §E 2 50 mm »
S BEARRET R LA RT MR G 2 B0 S L 8.

R RT P RIAR - BEFE R - R PR T A
¥ g pfery 4 Flspudcan F o~ 2 B X PR A4 A 0 2B F BN Rl
VRNEAS oo JU BRI MR T R S o AT Y B R Rk RIALREE S R
B RBE S AR PEin B s T R RIE K 8 D)0 e B 5-7()
i(b) AL o ‘5f$\p$§§’i" wR5 A L S ]F]%&:F\ 8] 5 5% 552 j~$%€¢ ,
B 5-7(b) » 2 ik H I GoakHh 3 B oo

5.2.2 ik

A EE e i\‘@ﬁiéffff’/‘zéiﬁ T B A RT 2 Bk
*FT 7 F% % Tatsuoka(1985)i & == j= » & * & j (Silicone Grease » Shin-Etsu
KS-64)4cB] 5-8 #r75 » 1 & # ¥ i he ] 5-9 1F2 5 3 KS-64 # i % 3 & 5 4 4L

¥ (ko) 5-10) » -5 UG ORI G b N RIS A 4o 511 4 o

5.3 & fle ket FH
531 74 %R HIE%

AEFEY FZFAETE 800 mm -~ F 350 mm 2 & G AjERER AR ER
oAk EAPE B R (D =15~46%) 2 g kAR frR) 2 ER o Rdp b e R RS B R
Fe i % o T g No0.10 & 32 X EE 200 mm £ 900 mm: % 450 mm>» F 1100
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mm s Y o ok F R R R 2 R e

B EEP AT oF Lt N Lk #e foiE X ERE 0 2 3 600 mm
A AR 4B 5-12 om0 d A AR B A BN BREEAIE 0 KA
FA7 EFEAEIN300 mm 22 %A o 600 mm A ® A £ 0 B 5-13 BT
MR &R 2 FARLE o B 5-14 BT R A £ R 2 R4 E - Bl 5-15(a)(b)
ok FrEi27 LB o B 5-16 &7 4 No.10 £ = 25 & % % 52 200 mm » & ##)
J:EEEE o B 5-13 v 0 % B 600mm B # % 6 & F K B & 50mm 2 2
Bo#FEL 2R A000mm 5 ko F R 4 FHEEFEMGF o 2 e
WRPRNRR L T RE PN 2H T FI TR 5o B ERRREY TS 2
ko g E 80 xR Y iz o B RIE A A E R T drd £

BN WS LT R i HBA

53282 R RAHE IR %
) 5- 17 B3 * 2 ﬂ% POk R R E RS BRI ER B R ok P D

B2 TroAp g R 5 232% 0 B LS T.0% 0 F bR L SHE IR 4 B R
P RIR AR 2 AR R D= 15~46%2 & e

5.4 Spudcan #£ & 4 ;‘%éﬁ&.%,#%

B d B R (P E e A AR TR T o SR B 0 kY e R
FEE RS S L P RIS SRR Vs

S A A Rk S ko

54.1 1 3E -4 &2 B A

F1 3 &7 spudcan ¥ fefrd KT LB A 0 A

B 5-18 &g » *t spudcan { » & > A &% ® 900 mm & ~ 450 mm % > 900 mm
B2 iR ER)AM o 53Rt spudcan o~ 2R 2 R FUREY S 2 B BURHSE
A AT R 17 spudcan £ E e §U3ES%k 0 H#-F 45 300 mm 2 half-spudcan 4 0.66 mm/s
2@ FE o~ 2 k250 mme T R Y p o~ 23 100 2 250 mm o 2 2
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8L 45 % BB 0 T 27 Vesic(1973) 0 Lu(2007)iE & 2. B3R N 4P 3 v g o

Bl 5-19 & 7 - 12 spudcan #%r¥ chT Rl G 2 R INFIALH R B AR Y 4 3R
P S s deBE o ] 5-20 (@)%t 0 spudcan { o~ 43 30 mm B % - 5-20(b) &
spudcan J » 2 3 50 mm p& % - B 5-21 spudcan 7 » i¥ 100 mm pF2 B 7 o [
5-22(a) &g 7m » Vesic (1973) " % 4 AR % A& | 2 35% > 2 X Flm 4 i3 2
punching shear failure » p* fafiim ™ 3 e dfkm 3 ¢ &8 ¥ $3 & a0 4eB] 5-22(b)
AR VR SREE O R TR FH TR RAR L 232%
spudcan 7 » * & 100 mm p¥ > spudcan F = &4 & 4 45 0 L pUf G T g R T
% ® > {+ & Vesic(1973) punching shear failure - ] 5-23 & -+ spudcan 7 » 2 3 150
mm P& % > ] 5-24(a) A > spudcan § » 4 & 250 mm pF BB & o ] 5-24(b)EP
Lu (2007) 2 #4835 #1 & 2 g3k e - % spudcan 7 ~ 1D BF > 1 3 EL 6
d spudcan i® B ¢ akdoo g fs 48 @ 3y spudcan b oot iR F sk B % o % spudcan
7~ 250 mm pF > spudean > 2 kA 4 < g7 i P2 1k EAF spudcan

B s T LA

5.4.2 Spudcan §* £ £ T Fah

1295 Vesic(1963)4p é:’%%)i.%:’;“ B % BI(B 5-22(a) 177 )0 ke F i A
h&Efopi R 2 ApE R AR T390 5 23.2% - > punching shear # B 0 ik 75 B) ¢
2 B %20,/ yB =31 B=0.3m> y—154kN/m3'* SRR 5 q= 716
KN/m® » Qu = 2.53kN o 45 Vesic(1963)4r %t % /& 22 i KB B 14 (] 5-25 771 ) » %
IE R AR L 23.2%FF » “r¥ &2 S/B =14% - spudcan E /& 300 mm > $& 5 41k A
LR A SRRz ke B 42 mm -

W 5-26 & or - half-spudcan §* & &2 =4 B % B> & je £ 4e $44- 8 (0.127 kN) >
IHEEETA G K MFAE 2 =85 30 mm o F7 2 R &_spudcan T ip]4F #8 (5 29.2 mm)
EbrEE 2R
(1 Jr?é‘i”i:f 4 5 253 KkN pF o rdt 2 it keE 5 30+42=72mm> H ¢ 30 mm %

3

A4 RS H 4o 4oF] 5-27 #77 o ki Vesic(1963)2 %

IR 2 Erg S 2k BRRES P 0 § KA & 100 mm B o> 97
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2 i E L 2.57 KN 2 i Vesic(1963) @) 5-23(a) f 1 2 182 k4 Q, = 2.53 kN
4817 - ] 5-28 A7 >spudcan §¢ & &2 i R B % F S/ID = 14%p% > #% is 2 spudcan
§4 % 257 kN £ Vesic #p it & -




RFF YR B % R5T spudean R £ B G E o by fran B 2 g A 2 BUR

Wil DT e

(1)

()

©)

(4)

FAT A AP (2000) 45 1 A AR 4 F T R AEFR THEE S MR 0 17T
AR A P RARER 2 12mFERR 2 2 SPT-N &4 g4 7~21
2 [ Hipgt B 435Dy =15 ~46% -

Mo R SR E BRI RN 2 AR i 10 B 20 BLER e m) 4 3R
B2 ApHBR > TR Bk Y FEEEEZ MA@ A X o BT RARY R R
% 15~ 46%z2_3E%8 > ¥ R A T R @ % 200 mm 20T E % EE o 10 B & e
TRt 2mmp &E%%‘ 205 B v = <f 0.85mm > F)pt i@ % 10 FLdEae Ak
PRER G 2 TERSFPRERE T NRAT R -

Vesic (1973) 7 § 2 34 ¥ & /& o] 28 35%> 2 3 % £ 7 £ e 44 2 punching
shear failure» »* 85T $ Henph it 7 4 0 |3 L G > L RF KL S
voogE R W2 Ry 2 EE o Tiodp R R 5 23.2% o spudcan |~ 2 R
100mm P sspudcan * > it A4 =8 > tpe tE&FED LG 0 B4
Vesic(1973) punching shear failure o

1245 Vesic(1963)4p 1 % & 22 4V & M A BRI ¢ 2 B AT 409 FHE TR
45 u= 7TLOKN/M? - Qu=253 KN« # B TR 4 Qu i 2.53KN /¥ » “i#f fi
2 kR s 30+42=T2mm s B R S R AR o F T haR 2 100 mm pE o 4%
$2 € 5 2.57 KN £ i Vesic(1963) £ 1 2 & Tk 4 Qu = 2.53 kN 4piF

31



4 > %"C
1. %.ﬁ g (2012) ’ “‘5‘11 ﬁ #ﬂiﬁé ’ Fifﬂ‘ﬁ"‘ -]—3]- A4 A /},%liﬂ.f" p Jfﬁ-” v i REE
#o2012& 18 o
2. ERE(2012) 0 “AER P F R BFBEARR 1 FHIEF L R o

3.+ x 2(2010) » “AEAMAR TKEFEERIEHERET Y AR T
PEFARALS Apt G AP PELA ¢ -

4. MUX#(2013) 0 “2012 #®iv Ak 4 H LA FEREE L AT
AXFPFIRIEE L o ITISH Z 5% o

5. #5£xF4(2008) 0 “p Ak A F T BB IRE A R” 0 1 FHEFT T oo

6. B ¥ (2012) 0 “HIREWE AREHF B 1 EHHFT TR o

7. 5@ £ (2012) 0 B4 FTEEHFE R L

8. AR BT RU(2010) 0 W pE XTRELAR 4 BT HIE SBEEPEL 770
9. ARG R £ (2009) o R AT RBF B EGE SR A FTAELTE

10. AN R A (2012) 0 CRE R RITE e A B Rac R e

11, 53RN0 R A (2011) 0 “it Rzt £ p 7o

12, £8% 4 29202011 <o THAR 4 3 TRE

13. £ 4%+ 29(2005) “EA NIRRT RREHE IS -

14, £7 4 27(2009) 0 B FLoKERARIEDB ALY I HAR 4 FT
ARG R -

15. B AE(Q01L) © “BoRs RAAD 4 2 RA - HI F6F Y AT

AL

16. Chen, T. J., (2003). ‘‘Earth pressures due to vibratory compaction.” Ph.D. Thesis,

National Chiao Tung University, Hsinchu, Taiwan.

32



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Das, B. M., (2010). Principal of foundation engineering, 7th Ed., Cengage
Learning, Stamford, CT, USA.

Gaudin, C., Cassidy, M.J., Bienen, B., Hossain, M.S. (2011), “Recent
contributions of geotechnical centrifuge modelling to the understanding of jack-up

spudcan behavior.” Ocean Engineering, 38, 7, 900-914.

Health and safety Executive (2009). Review of technical issues relating to
foundations and geotechnics for offshore installations in the UKCS. London, HSE

books.

Holtz, R.D. and Kovacs, W.D. (1981). An  introduction to geotechnical
engineering, Prentice-Hall, Englewood Cliff, N.J.

Hossain, M.S., Hu, Y., Randolph, M.F. and White, D.J. (2005). “Limiting cavity
depth for spudcan foundations penetrating clay.”” Geotechnique, 55(9), 679-690.

Lu, T.K.-(2007). “Punch-through of spudcan foundation in sand overlying clay.”

Ph.D. Thesis, Department of Civil Engineering, National University of Singapore.

Qiu, G and. Henke, S. (2011). “Controlled installation of spudcan foundations on

loose sand overlying weak clay.’”” Marine Structures, 24, 528-550.

SNAME (2008). “Guideline for site specific assessment of mobile jack-up units.”
The Society of Naval Architects and Marine Engineers, Technical and Research
Bulletin 5-5A, N.J.

Tatsuoka, F., and Haibara, O., “Shear resistance between sand and smooth or
lubricated surface.” Soil Foundations, Vol. 25, No.1, Mar.,1985, 89-98.

Terzaghi K. (1943). ‘‘Theoretical soil mechanics.”” John Wiley and Sons,
Hoboken, N.J.

Tjahyono, S. (2011). “Experimental and numerical modelling of spudcan
penetration in stiff clay overlying soft clay.”” Ph.D. Thesis, Department of Civil

Engineering, National University of Singapore.

Vesic, A.S., (1973). “‘Analysis of ultimate loads of shallow foundations.’” Journal
of the Soil Mechanics and Foundations Division, ASCE, 99(1), 45-73.

33



29. Vesic, A.S.,(1963). “‘Bearing capacity of deep foundations in sand,”” Highway
Research Record NO.39, National Academy of Sciences, 112-153.

30. World Wind Energy Association WWEA (2011). “World wind energy report
2010 .”’ Cairo, Egypt.




22-1 £4 58 HEES 29 A b I AH BB D B R F 2012)

BEREAIT( B2 TR EA
ENNER | 1L.BARZEHER(GARKENUT) - 1 BRI
NeEAR0ARFSEEZEBREE | 2. ERTETIPEAFE
2.0JRF ERTREER B.EREESREFTALERTSM
3. R ERE 4. B EHBBAZ LIFEESE RER
4.BIEEE S5.FEELIRRICAEE
S5.ABEANITEE 6. REEH ML T FERBRFTRIEL
BREAER | 1.EAREEMESAR~ISARKE)| 1. ERFBETHIPERE

QERBEBHEESNRERE
3.EREE
4 RREEEKE

=M= 2

35

2. BERFLE

3.EABERHAMEEE

4.5 —1EE K Transition piece
f SEBREREEMAE

FETSEE K R




% 3-1UWA 2 NUSspudcan s #4212 & & £

Model Author Paper Title Dsc (mm) Djeg (Mm) Tg(mm) He (mm)  6:.(°) 04 (°) 65 (°)

Combined loading of
spudcan foundations on

1 Martin & Houlshy (UWA) clay: laboratory 125 25 76 13 13
tests(2000)
Cavity Stability and

2 Hossainand Randolph (UWA) Bearing Capacity of 60 14.6 15 8.6 76 13 13
Spudcan Foundations on
Clay(2006)

3 Lu (NUS) y 13 13

4 10

5

6
Centrifuge model study

7 Yi (NUS) spudcan-pile 100 80 19 11

" “

8 Yi(NUS) on spudcan-pi 0 6 15 70 29 16

interaction(2010)



SRR AN SR L TS LS

(FH4Ep 24T+ 28 2009)

RERFEN EY: 928~ ER JeX 4 B EEHRE
BT % RV ,
> : = 3,_ — ) o __ ) o
(DS test) SM R R = o = 26.9° ~33.6
E BB SRE% CL ARFIRHEW A | q,=20.59 ~ 87.28 KN/m’
¥ )i@ A CL & Sy B C.=0.156 ~ 0.270
N C = 16.67 ~ 50.99 kN/m?
R

7 ok

BR) 4 AR
i Do

Standard penetration | Approximate relative Approximate angle of internal

number, N density (%) friction of soil (degree)

0~5 0~5 26~30
5~30 28~35

30~60 35~42

60~95 38~46
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1 4-3 :%11.. AR 42 E ?F&P‘J"iﬁ’?)i—,ﬁ’—ﬁ SPT-N &
(FH4Ep 24T+ 28 2009)

Depth (m) | BHO1 | BHO2 | BHO3 | BHO4 | BHO5 | BHO6 | BHO7 | BHO8 | BHO9
0~15
1.5-3.0
3.0~45
4.5~6.0
6.0~7.5
7.5~9.0
9.0~10.5

10.5~12.0
12.0~13.5
13.5~15.0
15.0~16
16.5~1€
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BHZ BL(%) (@) seszony (O . TEH
B00% Ty o L R BE o R
70.0% | - 500 HE 163 7MW263MW 050 23MW
60.0% 1 o R 246.8MW 0.5% " 0.05%
s0.0% - - 500 | 280.3MW_" 55 %
] I e (.04%

00 - 300 379 5MW
20.0% 1 - 200 74% Fri
10008 F100
0.0% - -0 18.1%

3t sh#| B i H &

HrEEEEE DS ELE BE T EEtEEE B NSNS BT
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£ E A &£ /&R(2010)

49.04%

(a) : (b)
Bl 2-1 & 2010 & 4= %5t R i=% 2 p A i ikt B

(dF P ATASRR 5, AR SaR S B201) f

Bl 2-2 - fIpEis Blendt (8 GMW LA b
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ZRHBITR SBRANAEEBRERBRAN
SEBREHE VI PR

FHRENERA RALEE

% % F $ % 2800-3200 ) % =R BERTE
WRESHEENERY
% 0 iE4T90MW L
( P R1590MW » 3%
EHAERS & BRR 3200MW)
AR o PR
#42400-3000-h i 48 R AR IE R
N , RO B % 4 A T
g e
La WREREEED
ERE P

RAERZ VY E K
NER T RIK > PN

i #4 % 1800-2400 /). k% FABRERT —Hd il

HEE o RS ERRA
#2500 ) g%

Copiigt 3007 1TRIT REATFR

R AR T AR E 8 37 (2007/10)
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| Land-based Shallow Transitional Deepwater
i ' Water Depth Floating

Offshore Wind
Technology

No exclusions assumed for resource estimates
Bl 2-4 % FiRR B & Db AN (fF A _NR_E.L National Renewablle-E'nergy
y Laboratory 2010) ’ ‘

W 2-5p =T Sap % LBAR 18
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(b) (c)
B2-9 Athe iz & Ko EEREL X 5 & F 2012)
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‘ (b)
B12-10 A hFER PR E T EIL FLEE D E & F 2012)

(b)
BI2-11 b4 {8 pt R 2 R FRAGE R F < F 2012)
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Bl 2-14 4 T 52 45 Ko

JETEIIE T Hit R (FEE
8% HFEs/E)

R R 14%

vasd

10%

BRARE
6%

HEFHUE (R
s L)
8%

] 2-15 Spudcan 3k -5 53+ (4 p Health & Safety Executive 2009 )
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POTien o
08 Gorns sand (O, = 1OON), (Frgm O Bewr and Vil 1098 )

(a)

Fa.2s Locl haer taiure patiern uader o rectanguier footing on
Moo dense sand (D, = ATX). (From Dy Beer and Vekd 1990

o8 Ponhing thaw tadurs e st o rectanguiss founde
0N 00 e serface of loos end 1D, » 19%). (Fram Os Bewr and
Vel 1950

(b) (©)

B2-16 7 FF7) 2 %3 i3 S Sl A 4 g (35 Vesic 1973)

Failure
surface

(@)
Bl 2-17 7 %

Load/unit area. g

Surface \

footing

Settlement

(b)

N A#HBIKGEE P Vesic 1973)

Relative density, D,
04 0.6 0.8 1.0

1 1 1 J

0 0.2
0 d
| =
Punching shear
failure
2 =
=
=
S
3 4
D,
adY
L, L}
B
5

1

Bl 2-18 %)

General
shear
failure

Local shear
failure

PR AAFILE € S RIS (3 P Vesic 1973)
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elastic state zone (wedge)

by 44 b4 b b3

———— ——— o, =
i vaie 4 S

A
- = ok £ failsf

passive
Rankine
state zone

LR e z&}:@z@
B d B
i . e Weightless ( 7— =0)
- Zone of radial shear Possesses ¢, ¢
1 38R e B IR @
(log spiral)

rzaghi 1943)

AV

et B P

B 2-20 A%t ic4 A 45 (3 p SNAME 2008)
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# A Lu 2007)
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—-60 —-40 -20 O 20 40 60 -60 —40 -20 0 20 40 60 -60 -40 -20 0 20 40 60

(a) D/B=0.07 (b) D/B=10.19 (¢)D/B=0.52

. T . L. e

—-60 -40 -20 0 20 40 60 —60 -40-20 0 20 40 60

() D/B=0.75 I O D/B=1

m |

B 2-23 UWA #tw #5385 % % (4 p Hossain et al. 2010)

57



58



B

AD@EFE)

DTS

2
L

FFIE 1 BR

S mnt =1
T3 Tl

PR 1%
BT

— Vacuum|
G/ Pump
=
1f
=

SCHE ALY
B

| Vo

B 3-1 il ~ B AAMARERET n el

59



1900

Movable M -
Reaction
Beam
4@
[ Pqtentiometer J Rack and ]
Displacement 5t
Pinion
Transducer
Horizontal Gearbox
Beam =}
(Jo||
ﬁ —~=—— Load Ccll
100
Steel Column ——— | | =
Spudcan — tﬁ
of 4] =
=
o B A |
= c Water
. i
[} [=]
-] =]
(=] 9 o)
& Soil !
[=]
D
°© ©
(=] (=]
900
°© o
100
o o
Dl'ﬂi" i =] [=] o [+ o (=] [=] [+ [e]
Q J— ; ) g Base g( : ;
1 | 1200 [ 220 |
RC Slab
0 200 mm 400 mm

B 3-2(a) #&& 2 4f % spudcan =& ek s AR ]

(a)

60

100

100

2180

Front-View ynit - mm



(b)
Bl 3-2(b)F 4 %% 1 @)
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(©)

Load Cell

Bl 3-2(C) 1% 2 4 L H
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Potentiometer-type
Displacement
Transducer
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1500

Movable
Horizontal Reaction
/ Beam ‘ l’ Beam =
y =
=)
Rack
and
Pinion
Gearbox
Load Cell —
Steel Colunm —=+ 60
_—'_'-'_Spudcan = 50
z HE 8
Water =— | N
R —
o . |
e Soill [
o = o
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