31 1 ,2018 1
Vol.31 No.1, Jan. 2018

JOURNAL OF NINGBO UNIVERSITY ( NSEE )

N 316000
3675kW s MSC.Patran/Nastran
: U663.5 tA :1001-5132 2018 01-0094-05
[1-4]
2 54000 DWT
(6]
[7]
[8].
MSC.Patran/Nastran
, B 3675kW
1
1.1
: 32m, 5.36m,
28 m, 43 m, 11.6 m,
13 kn, 1 2
1 2017-01-19. : http://journallg.nbu.edu.cn/
1992 : . E-mail: 626157690@qq.com
* : 1981 . E-mail: 11059979@qq.com



1 , fili 95
1.3 r<065-%
R 3 VRV m
, 1. o, < R, ,
. Y&¥m
T > O > VR
, 1.25; 7,
&b & o 6. 6 6 , 1.02; R, ,
- - - 235 kKN-mm™.
1.4 2
294 kN ) , © © FJ/kN  F/kN  F./kN
’ (Testing Force, CT) Lcl 30 0 0 50922 294.00
588 kN.
LC2 30 10 8843 50149 294.00
LC3 30 20 17416 478.52  294.00
’ F , 3 LC4 30 30 25461 441.00 294.00
F, F, F. ( 3), LC5 30 40 32732 390.09 294.00
LC6 30 50 390.09 32732 294.00
F_=Fcosysing, LC7 45 0 0 41578 415.78
F,=Fcosycosg, LC8 45 10 7220  409.46 415,78
F =Fsiny, LCY 45 20 14220 39070 415.78
. F 4 LCl0 45 30 207.89 360.07 41578
;@ LCl1 45 40 26726 31852 415,78
LC12 45 50 31851 26726 41578
& LCI3 60 0 0 29400 509.22
LCl4 60 10 51.05 289.53 509.22
LCI5 60 20 10055 27627 509.22
LCl6 60 30 147.00 25461 509.22
LC17 60 40 188.98 22522  509.22
LCI8 60 50 22522 18898 509.22
; 2
, . 30° 45° 60° 2.1
s 0° 10° 20° R
30° 40° 50°, 18 s ( 3). 4
2. 2.2
1.5 5 s
, «C )



96 2018
3 MPa
LCl1 454 26.0 18431 119.8 LCI13 90.9 46.0 18431 119.8
97.5 48.8 102.0 56.1
128.0 70.6 LC14 36.5 20.9 184.31 119.8
LC2 475 27.1 18431 119.8 77.4 39.4
74.6 38.1 108.0 58.6
138.0 75.0 LCI15 38.0 21.7 184.31 119.8
LC3 482 275 184.31 119.8 63.3 324
76.5 39.5 111.0 60.0
144.0 77.6 LC16 39.0 222 184.31 119.8
LC4 47.6 272 18431 119.8 48.8 25.3
91.2 46.5 113.0 60.4
147.0 78.4 LC17 39.4 22.4 184.31 119.8
LC5 45.7 26.0 18431 119.8 38.3 20.0
102.0 526 112.0 59.6
147.0 772 LC18 39.3 22.3 184.31 119.8
LC6 442 25.0 184.31 119.8 33.1 17.9
110.0 56.4 110.0 57.7
143.0 74.2
4.28+001
LC7 38.5 21.9 184.31 119.8 I
3.95+001}]
97.4 49.0 "
3.07+0018
119.0 65.2 , wooj
LC8 40.2 228 184.31 119.8 1.33+001
78.5 39.8 L 45340000
127.0 69.1 (@)
LCY 41.4 23.8 184.31 119.8 2.76+001 |
59.5 30.7 22640014
1.76+001 &
132.0 71.2
1.26+001 &
LC10 42.8 243 18431 119.8
7.60+000 M
57.2 29.9 . :
135 0 71 8 yil 2.61+000
’ ’ (b)
LCI1 43.4 24.6 18431 119.8 = lorons
66.1 34.4 < 815001
134.0 70.8 6631001
LCI12 432 245 184.31 119.8 1455001
72.0 37.4 3 274001
131.0 68.2
%y 9.51-001
LCI13 36.4 20.5 18431 119.8




i 97

1.47+002
1.18+002
8.84+001
5.90+001 I
2.95+001
7 9.99 013
y~J, :
(e)
7.84+001
6.27+001
4.70+001
3.14+001
1.57+001
v 5.60-013
X
(€3]
4
50 - 3
—— 45
—_— 60°
< 45F
(=W
2
35 1 1 1 1 1
0 10 20 30 40 50
(°)
(@)
28 — 30
—— 45
2% — &0
<
ay
2 o4l

10

(b)

20

30

/)

40

50

120
100
<
o,
S 80
60
40
(@)
()
60
g 40r
2
200 —=— 30
—— 45°
—h 60°
0 . . . . .
0 10 20 30 40 50
)
(d)
1501
140+
£
g 130 30°
120 - &
— 60°
110 //\\
100 | | | | |
0 10 20 30 40 50
)
(©
) /.//\'\
S — 30
Z —— 45°
— 60°
50 . . . . .
0 10 20 30 40 50
)
®
5
5 (1)
, - (@



98 2018

. (3) [] . 25000
, , [J]. ,
’ 200 30° 2012, 33(2):10-13.
’ . ( 4) ’ [2] N . Patran [M].
,2003:354-377.
(3] . [J].
- 5) ’ , 2013, 96(4):29-33.
,  30° [4] . 20000TEU [].
, 2015, 37(S2):47-48.
[5] , , . 54000DWT
3 ol
( ), 2015, 34(5):296-300.
T .
1. , 2008, 281(1):11-15.

,2016, 147(2):35-37.
) ) (8] , M].

,2011:109-114.

The strength analysis for tug stem pile structure with different transverse and
longitudinal traction angles

ZHANG Chi, LI Jun-lai", XIE Yong-he
( School of Marine and Electrical Engineering, Zhejiang Ocean University, Zhoushan 316000, China )

Abstract: The study for the strength analysis for tug stem pile structure is of great significance for the research
of tug. This paper takes 5 000 hp tug as an example, then using the finite element software MSC.patran/nastran
to make stress analysis for its stem pile structure according to BV regulations. According to the calculation
results, it is concluded that the strength of stem pile structure meets the requirements of the classification society
of France, and the stress distribution rules under different towing angles are obtained which can provide practical
reference for the design and service of tugs.

Key words: towing; transverse and longitudinal traction angle; structural strength; strength analysis



