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F1 90m. 190mBITE. RESE
Tab.1 Current velocity and direction in 90m. 190m water depth

90m KIRHFI S HL
(current velocity and direction in 90m)

I 18] (time)/s

190m ZKIRHHA S KL
(current velocity in 190m)

it I (direction)/(° )

W (velocity)/cm-s™

W (velocity) /em-s™

0~64 90

64~128 90
128~212 90~70
212~256 70
256~300 70~110
300~344 110
344~428 110~0
428~472 0
472~516 0~250
516~560 250

5~95.46 0.22~58.63
95.46 58.63
95.46 58.63
95.46 58.63
95.46 58.63
95.46 58.63
95.46 58.63
95.46 58.63
95.46 58.63
95.46 58.63

Pt ARG~
(mooring line of gird)

K AR RS

Bl 2 JiTER R R SRR

Fig.2 The diagram of square mesh gird mooring system
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Fig.3 Nylon-chain compound cable mooring schematic
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Tab.2 composite fastener cable parameters
HEHB H B R K R TAS A NI FIEPAES AETIES /4
(segments of (materialof each a t;) y (diamet )]/: (stiffness of (drag coefficient) (inertia coefficient)
composite line) segment) engthym 1ameter)m axial)/kN Cd, Cd, Cm, Cmy,
1 i . 0.259 0.008 6464 1 0.4 1 0.07
(anchor chain)
2 JeJed 4.0 0.009 7.1 1.6 0 1 0
(nylon rope)
3 HEE 0.126 0.006 3.636X10° 1 0.4 1 0.07
(anchor chain)
4 i . 5.672 0.0049 2.0505%10° 1 0.4 1 0.08
(anchor chain)
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(a) /MELEAHE, End A
(a small flow of graded, End A)

(b) /MEZAA, End B
(a small flow of graded, End B)
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Fig4 Time history effective tension curve of 2line7,5 End A and End B
during different environment load
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- = BT -~ BT S -~ BT S
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Z WAk Z AR £ wwAek
= (effective tension after broken) = (effective tension after broken) & (effective tension after broken)
-Rg 700.75 -Rg 2085 -R.5684.60
£ 700.50 g 2
¥% 700.25 ¥§295A5 ;_&%684.30
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3= =] = 684.00
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(c) Line2
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Fig.7 Comparison of effective tension of 1linel1,1 &1linel1,4&Line2 End B before and after broken
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Fig.8 Displacement & velocity in X axis of generator
model with different mooring systems
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Fig.9 Effect of grid mooring on the mooring lines of the high frequency vibration in different arrangement form
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Temperature effects on nonlinear free vibration
characteristics of suspended cables

Jin Bo'  Zhao Yaobing'?*  Zhang Dingfang'  Zhou Wang'

(1 College of Civil Engineering, Hunan University, 411082,Changsha,China; 2 College of Civil Engineering,
Huagiao University, 361021, Xiamen, China)

Abstract: Based on the incremental thermal field theory, the thermal stress state of the suspended cable is
introduced in this paper, and then the nonlinear free vibration differential equations under temperature changes are
derived. The Galerkin method is employed to discretize these equations and the linear analysis is conducted. The
Lindstedt-Poincare method is adopted to obtain the approximate solutions of the nonlinear free vibration. The
research on the temperature effects on the nonlinear free vibration of suspended cables is conducted by some
numerical calculations. Numerical results show that the nonlinear free vibration equations of motion do not change
with the temperature changing, but the coefficients of the linear, quadratic and cubic nonlinearity terms change
with the temperature effects. As to the suspended cable with small sag-to-span ratio, with the increase of the
temperature, the hard spring characteristic increases too. However, the suspended cable with large sag-to-span
ratio, the temperature changes will alter the soft-hard spring characteristics of the nonlinear free vibration
quantitatively, even qualitatively. The effects of the same degrees of warming and cooling on the free vibration
properties of suspended cables are obviously not symmetric.

Keywords: suspended cable, temperature changes, free vibration, frequency response curves, sag-to-span ratio.

Research on dynamic response of net shape mooring lines in deep sea

Liu Jian Zhu Keqgiang Bao Xiongguan Zhang Dapeng Jie Xiaoxia

(NB University Faculty of Maritime and Transportation, 315211, Ningbo, China)

Abstract: Mooring system occupies an important position in the overall safety of the deep ocean current power
generation, in which some or all the damage are likely to make ocean current generator lost. Based on the lumped
mass method and the environmental load measured hydrological parameters of Taiwan Strait, the mechanical
model of net shape mooring lines for current power generation has been established to explore the different
significance of two mooring methods and the dynamic response. The research focuses on the following aspects: in
two different mooring methods, the mooring tension of the cable connected with the generator model directly at
both ends; the mooring tension variation of the grid mooring anchor end; the effect of two different mooring
methods for generator model along the X-axis direction movement velocity and displacement; in the case of any
one cable breakage, the remaining impact on the mooring tension of the rest mooring lines; preliminary study of
the influence of the arrangement mode of the grid lines on the high frequency vibration of the mooring line in a
square grid system.

Keywords: lumped mass method, net shape mooring lines, dynamic response.



