22 % 2 W KoOBE oM R Vol. 22,No. 2
2011 4£ 3 f ADVANCES IN WATER SCIENCE Mar. , 2011

DOI: CNKI: 32-4309/P.20110313. 2241. 026
INE) BBk E i 58 AR 00 I R R 1 S

FIRW', TR, # F, A

(L RIEBET R TAR R R R E RS, 107 KiE 116023; 2. FPEMEERABAERE L, 1R 755 266003)

TEE: KK IMSTE &S, Mok A B S AT 1Bkl sl B 2. HAl, BE
T VK DX HEARTR T 5 (B0, Xhi ks il B IR LA B2 S o X ER I R O /NI A5 KV vk s il B AT T
PUZAE IR, [ B R S 8 B B KR BE . IR BEREAT T A TSRS . L ARE VR AIL AR AR
i G R TR A T UK R R A e TR T VUK R 5 i KRB IR B RIER ) | RS R KA
PR AR B S KRR AR R IR BOC R, SN R B R R AR, T0E T8 KS i 58 B i WL S 40
BN, HUKIKHEAR S RS R T UK IR B vk fer 2 T HR AL T S350

KR B UK TERSRAE; REi

FESES: P731.15 X ERFRERS: A XEHE: 1001-6791(2011) 02-0266-07

VKX HEPEGE R AR B MR AL, VKRR A E R B ) T IR AT 2. VKRN B
KA G PELE TR . RF A2, R 32 T UK TN 1 2 e (0 B . B2 K SCAR I B
ARl VK (R B % BE AR Sy B SR AP R AR R 25 5, DOV I PR 25 SR B Dok i
Sy BRI S o DRI, S A X 10 vk W B 2 P TR A T VK X3 A5 TR 24 v 1 T
FNEY o FEHKEREET S ATRRERETE RHIIY. BAkMEag et b, Wkl thmk ik
BRI A, pKERAT /I S s B o . A, M VKAE IR T 030 B S R AU
DA e oK T 7R 7 45 5 K 025 R B AR OG o A7 D Vs B (I RS TR TR, Rk
JE TR R I A SRR I AR vk Y o BRI — e LA HEAT R B SR, S A VK
A L A ) £ ST A B A KSR AU UK R T SR I A = A A P s g,
TR R AR B/, R, RS I BB Mgk R Ze i AR, Uk Rk
ANV AR TRLEE . BRI ) R R /N R 26 R A i B R A AR B . Timeo
AU T ORTRBESE I 0 PR IR R, R T VKA 3R i KRR S R R S R O R
PASBOE R TR SRR M RIE . P EEE K OB R PRI S R0, Vg vkas 3 5 K AR
TR P S 2 O Y UK X % 0 U R ORI AE B T R e T, R AR R R R
FI ] B IR o X T R, U A 1 4% D 3 U I A R S R
Timeo 25" 384, X AE SIRIGREAR R A Ko BJG . Gagnon 25" ity i U 45 52 52 W I VK 10 25 T 54 32 o o 286
BRI . b, 7 20 42 90 AFEFH 0 HIEGE vk Py B0 S 3 VST . IR AR T 0 vk 2l 3k
O P R, A5 0 A 2 R 0 2400 2 8 52 S0 B P ARG Fry R O o g ok A
AL R BEIR — R — NI AL S, R S A BRI e o (RIS — 2B 4T i 3 e 2 0

Wi BER: 2010-07-05; M4 HARAE: 20110343

PO 2g H Rt db: hitp:  //www. cnki. net/kems/detail /32. 1309. P. 20110313. 2241. 026. html

EE&WHE: At RTLmze 2t B H - (200805009; 201105016) ; Hritk 20 i 75 A A THRIBE BB H (20097) 5 th
R BRI 55 2% LI BT 4 % BIH  ( DUT10LK09)

fEEE M FUL(1972 ) , B, WHERE N, BIESE, W5, EENFTRIEKEERES
E-mail: jisy@ dlut. edu. ¢n



2 B, A5 PRETE v i o R A S S 267

T IS 56 E Y 5 MR A 15 BER A BT AR 5T o
ARTCAE 2008 ~2010 AFRPIANAZE, XM O /NS [R5 B0 76 S 588 B2 EAT 1 B3 R 48 N i
M, I EE T TR DK KK AR ( R BE AR EE) R O T ST il S R R, A5 B TR LAY R ROG
F . AEARZNE T K fsR S gt TA TR .

1 PRl i o R A0 I i s A SR AR

2008 ~2010 4FPNAZ, XFPRENIRIT R 2EAT T R G0 R oK) B S VR S M R A, R T DK 2 8
FﬁﬁTﬂ%@ﬁﬁW#*% I AR AR AT B 73
A& 1R BU#i{L%iEﬁéi?ﬁfﬁdﬂ*3XTT”B@4%$?§HII
U5 Frome ok i o B 2 vk dh 4 R
JE Iz ) S 2 N R AR fﬂ%%#mﬁ%ﬂ
IR PR BT AR T B AR SO AR 2R T 1]
PNAMASCHF IR IR ALTE I 18 2T K i) Stk
DLHEATHY o

FE R VK S il o B SR, R IOGR 5 O3 [
UKVE A IREG VKRR, AR VKR AR o 2 o [] A5 0 <R AN
MUK FR R . oK) T A REPEA R, T 2 B SR S R AT 5 4G
JZARBE - I ARG AR R R, [k Fig. 1 Locations of sea ice fluexural strength experiment
SREE 2% AAE A A R v T B D7 ORI vk Y DR I around the Bohai Sea
J o TE TN A2 (R I S Vi UK S i i 3 A SE A T

155 AMkAE, AT T 81 Ao ARG A AR IRE RS T35 1 b, P ok o P2 R
F1 HEBHEKIIAEND iR ENHRKR

Table 1 Sea ice flexural strength experiment in situ and in door around the Bohai Sea
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Fig. 2 Sketch of three points bending method for sea ice Fig. 3 Stress stime curve of sea ice flexural strength experiment
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Table 2 Statistical analysis of sea ice flexural strength of various experiment points around the Bohai Sea
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Fig. 4 Influence of brine volume on sea ice flexural strength Fig. 5 Influence of ice temperature on sea ice flexural strength
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Experimental studies and characteristics analysis of sea

ice flexural strength around the Bohai Sea®
JI Shun-ying' , WANG Andiang', SU Jie’, YUE Qian+jin'
(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023, China;
2. Collage of Physical and Environmental Oceanography, Ocean University of China, Qingdao 266003, China)
Abstract: In the oil/gas exploitation of Bohai Sea, the physical and mechanical properties of sea ice are important to
determine the design parameters of offshore structures, and also have important influence on the ice dynamics. With
the increasing applications of ice-breaking conical structures, the investigation of sea ice flexural strength is more val—
uable since it is the most important factor to calculate the ice force. In this study, the sea ice flexural strengths were
measured in situ and in door around the Bohai Sea at nine sites. Meanwhile the salinity, velocity and loading rate
were also measured in the experiments. The characteristics of sea ice flexural strengths were analyzed at the Laizhou
Bay, the west shore of Liaodong Bay, and the east shore of Liaodong Bay. Finally, the influences of brine volume
( salinity, temperature) and stress rate on the sea ice flexural strength were analyzed. Based on the linear function be—
tween flexural strength and stress rate, and the negative exponential function between the flexural strength and the
square root of brine volume, a double-parameter equation is established to determine the sea ice flexural strength.
This study can be used to determine the ice load on the conical and slope structures in ice—covered regions.

Key words: Bohai Sea; sea ice; flexural strength; experiment measurement
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