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Ice Scour Event is a phenomenon that occurs when ice comes into contact with seabed. Ice scour has
been reported to have cansed damage to communication cables and water intake pipelines. Since oil and
natural gas exploration projects in offshore areas of arctic seas are becoming popular, more care must be
taken over the design and installation of oil pipelines in such areas in order to avoid accidents due to ice
scour. It will be very important to acknowledge mechanisms (ice motions, sub-seabed conditions on

gouge events).

In addition to our previous tests including the medium-scale model test (Kioka et.al.,

2000,2001), we have performed many series of model tests under various conditions. We examined the
main factors for Scour-process, and obtained many results needed for future work (numerical simulation
of Ice scour event). We also examined the control methods of test conditions due to an excess pore water
pressure that influence the scour process, including scale-effect.
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FXKZEDKE T DESD Zkeel LN D) Z2RKEMD
EoF oI #ETT 2 BETKELMC —EHE
Evo (1,5,10,20,30cm/s D5EXBE) THT X F A
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=21 | r—2R2 | 5—A3
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KEBNTRDERLUE (FEAR) E5~8@&Lk.

I REREREER

(1) Scour curve DEFRMIMH

BESRéE S mAk, 7 —X2,3,5 (FR-22R) #ZEM
UAERICBWTY, Scour-curvehSIF IEE HHIT
LIPJEETHHBEHER L. THDKIKEIZETA
LTW DT, EHREM (514 R7 v
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3. B oREIIAE B k%L, 5% OEABES
REZITo/]. TOHKR, EXHBEERTHETS
L, RIENKEL2BIIDN, FEEEIEDHBBEM
2R L, —F Tattack angledhE <3z Dohn,
B (F—&4TTiR) BHE-TL3dbDEH#
RBINk., FITr—XITE<HBEEEZRIZNE
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F=a(Kdg) +F, (1)

Fldfiking, HEIED 2 Wi OHERTES DM B4k
i, WBOFMEHKE IS FEEEMRIN5S.
TARFILERERUKE S BEEDT SN, E-5KD
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rrEZLNE. B-T0)2R3E, £ TORRE
MBIRELTWRWD THED TIREWARE U vodicx L
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BOKEDOETIZH E D HEBE ST BT
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T T L e A v T

| attack angle : 90deg.

L V0=1~30cm/s

L —e— 4—21 (d=0.167mm)
—o— r—2A2 (d=0.554mm)

| —o— 4~ —2A3(d=1.387mm)

Fmean/W

10’ 102 10°
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(@) ZE-3TPV B4 — A (90deg.)

T T LA B | T
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—e— 5cm/s
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o
(411 oy
T T
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(b) FHEZINTA-F L LEEE
BJ-7 V0/d &Fmean/W D 4% (90deg.)

(5) RBIRERSRMAFDOHH
INEBRBIERGREERNZHEEIGEEL TW T
5ETBHHE, DAVERREONFNALIEZS

BLAE TSR, PREBMERBRLD?,

bulldozing forceld 7 )L — ROMPAIEMREL, £
FBOER 2 5 Scour curve AT AFBARIAN AR D 3L
SDHEERLE R, BERKXSE T )keel DU
TEBEESATFLDEEX L, HBRNOELNFE
— L3 5T, o TEALITE U T B I M
FRAUIRR D=z, U Ukeel EEER O MG ~ D #E
WERTE X2 B NKREN LTI, B
LRIV DFA—F — TR E IEWTRLS, kD
HEHER OKEAMOR FIEMIC L 2HBERDT
RDE) KE2PDROFNERT B ETHIE,
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— ROMLRIZEE LT-BE, LiLETOERE
ZRLU-EEREREID, HEERETD HE,
HAMITII 7 )V — ROMPLANCHE> TEWERER
r—1) 7T LN, EIELTIIMRET,
B RLb0ZANNIREI N BESNS. B
%=, BEEEAKTEISMERL BNWEES, h¥ETIE
BnwklIal—2a THFRcETa7I—FD
MRS DI DEZBEL Y. Larliansy
JU Rkt EOBEICE, EAMNICH EEEDR
BRPNYTIRELINIIFRATHS. TN THRIED,
Modeling of ModelsoiE LRI ERZEITV, T ON
A7 AR DONWTERTIAMIIHBEAD.
EFETI, HLETT7IV—ROBLAIZANTS
KB THSbulldozing forceZERIERDMEN S
MDA —F =12 BT B85 SNV A 2T
H5. RICHOBMENSE A THD. KE (EH)
LRI TNS &, RIEDIRMOENERED A (W
RE) FEALTWS (FEEZ 7))L — ROMELMAI
FOEBINEBRE) . TNEPDOREEZE LLE
%, Bz Bl X)Lo) HBRNOFRISIR0IC
7o I B AR A BN N EFRBR R - T 5.
5 ICEE B EDFEAE T scour curvell HK
X YBLTL B E Rz, ERNEMHBEICE
BEaZE%EZIDE, Scour curveNEETHS
mE, TOEALVEEEE LT, BESHTS.
Vold—ETH NS, FREOCKEMERTS &K
ETDE, HEEXZDHIMR LTERETD &, Kk
LRUHERETASRENHD NS —DDIRHLZE
B85, COLOBEBBEKEEEETLZELEDAR
) U FRBRTIRRWD, BHORENKEL
BEHEE S /NENES EHSHORDREETE
2135 1Tk, #MiFEOFEERYL, SIZEEBIZBN
Tkee ITEEDMBR DB BN R0 B EEKED
HAENEETHDBESIE, BEOHEEZRAWVWSA
NEVNHDEEDLNS..

6) HEETFIORIMEOIREE

et 5/NERE - DRBRERBRERANT HEHEN
BEL-H%ESTI (bulldozing force DEEITIE
Scour curve DERMZEAND) DOHEUMEREEL
TEEDY AWRITE HICE L DEREHZEML
7O THEKRRL~. E-8icbulldozing force D&t
B & ERED g L 7200 Ofl 2 RY . BRI
BOKENEZK LR URWIES, EREFR, 5
f@vbul ldozing force DIEE & HIT, K< ERME
OEFEBHBRLTVWS. —F4, D, S.T.1O/W
TREHEENKELEBEE B V0>=10cn/s) T
EAMEITEFEEEENC LB Tz, N
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force DWBITENWRRSNS. THIZERBH S
WIZET Lkeel OB L DBIEDOEILIZES B
DERBON, BOTEMINEBONIEREELAELT
WBZENHRINDG. TOXIRAEETINOE
SR 2REOHRMIIBEINT NI, EFRATH,
KOBEHEEII NS WHEENE (Bt en/sELTF,
HWAEDIS. 1.2 S5 ADREU L THNT, EABVIC
BZOAFETNVERRATEZZHDLEEDNS. B
£, ST.27 5 ADQREROWEMBE T, /NEE -
FREBERIZBNT, XOBEIHEED 20~30cn/s T
HoTH, etEMEEAEIIINW—KEEL .

0- ' T T T T T T T T T
Case-3 J

50.6— attack angle 30deg.

w L V0=30cmys A
0.4 TestNo.S03A30V7-3 F’&;y/,/c/~/«\ ]
0.2 I cal, .
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L " { L L 1 |

2 4 3 810
X/ho

0. T T T T T I b
0.5- Case-2 N
E attack angle 45deg. 1
= 0.4 vo=5cms 2 7
0. TestN0.S02A45V2-3 L -
0 v .
a0 eSS e cal. ]
0.1 —— measured.
| Il s H
24 6 & 70
X/h0
1 ——r—
. cal. Case-4 i
—— measured. attack angle 90deg.
3 V0=20cm/s ]
w TestNo.S04A1V4-6
1 - -
""""""" A s L—". -:""&
5 10 15
X/ho

E-8 Bulldozing force MEE{HE & ERUHED H L

4. RANGEAROBRE F AL ERBERDERE
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3. FERTIE, WEEFINOKRIEIZIEINENRES
7zbulldozing force i U TRIEMICF DR LM%
BREEL, ERBICHBRETED NS IRRESR-.
Scour curveSE XN, FOHEETIIIBITS
bulldozing forceZdriving forcelcE =X 2H
iZE D, BILEENEE TE, TO8EMAMBERIZE

D, FEEOKEIZRITDHEENRETES. £i-
BRR DL D1z Scour curvell DWTITERM DIRE
&, RENGA-FEE5ZZTEICK>THiMET
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WKLo THSNEERT—I2EE - LALT S
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A= EWET BDD AT LMET DT L%
A5N3d. I THHIEEE O FIEFZ LA TIORT .
TP NORE - RERDOEM
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© OO0

5. 5bUIC
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