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Estimation of Ice Load on Bow of a lcebreaking Research Vessel

Chae-Whan Rim'™ and Tak-Kee Lee"

Korea Institute of Machinery & Materials™

Abstract

Ice load acting on a icebreaking research vessel is estimated. Existing measured ice
loads are used to get the global load and the local load. The global load is for analyzing
the bending behavior of the vessel during ice breaking operation mode and the local load
for estimating the bow structural behavior. In the paper, the global load is predicted using
the data from analysis of ship motion during ice breaking. And the local load is predicted
using the data from strain gage attached to bow frames.
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Table 2 Comparison of ship characteristics

Healy Louis

LOA(m) 128 120 1098.0

LBP(m) 120.85 110.32 95.0

B(m) 25 24.8 19

T(m) 8.9 9.9 6.8

Disp(ton) 16300 11,441 7,520

Shaft
22.4 20.1 10.0
Power(Mw)
\Y
17 20 12
(knots)
1.37m
| ice,
level ice. |4 g Jevel
. 3 knots . im level
Icebreaking ice )
i 2.44m, ice,
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100A
and
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Waterline
. 33 22 37
Angle()
Stem
. 19 17 34
Angle(")

= Z(| HACHL @
2to] X0l 12d6tH HealyE2t Louis
o WSHEAMSN| XHESi=

5
HE YorsS 22 8.90MN, 5.73MNeE =EE

4.2 =8 4als

2= vIEE =HE 2ol Frederking(2000)0|
HAIBE Al ()2 MXI %1 Frederking(2005) 2
=5 =20 20! N¥g et A2 =HoIRIC
O0I2 @5t YR Hig= xE ChAl oIS H
ZE Table 30 EICH 0 H+=EZ 0I126HH
orad oo SIE AQSl RHE CHAl ot St
20




514

Table 3 Modified coefficients

1
0%

Frederking(2000) Present Analysis
Area < Pressure < Pressure
(m2) ¢ ° (MPa) ¢ ° (MPa)
0.72 0.709 -0.372 8.7 0.709 -0.504 8.5
2.88 0.326 -0.417 3.7 0.326 -0.194 4.0
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Table 4 Calculated local pressures.

Load Location Pressure(MPa)
Between stiffeners 10.3
Between frames 6.8
Between bulkheads 1.9
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