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A Countermeasure for Excessive Vibration on Bridge Deck during

a Sea-Trial of Supply Ship

Sung-Wan Son, Kang-Bu Klm, Hyung-Sung Kang
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- Depth(mid) : 700 m ¥ 2.2 Engine Load 100% 2 XAre] A& 41
- Draft (Mean) 500 m
. Results
- Trim by the stern :05m N
© Measuring Position Dire. Peak | Peak
. . Freq, | Velo.
2) Main Engine (Hz) |(mmvs)
- Engines : 2 sets x BERGEN Make, BPM-9
- Output : 2 sets x 5406 BHP x 750 RPM 11 Plate on Bridge Deck, center |Verti.} 1425{ 7.9
2| Plate on Bridge Deck, center {Longi.| 1425 2.1
3) Propeller 3| Plate on Bridge Deck, center |Tran.| 1425} 09
-~ Number of Propeller © 2 EA
- Number of Blades : 4 each propeller 4 75A Beam on Bridge Dk Verti.| 1425 | 56
- Diameter 1 2800 mm 5| Internal Wall on Bridge Dk [Verti.| 1425| 1.9
- T : CPP i i k
ype ‘ 6 390A Grider on Bridge Dk, Verti| 1425 | 62
- Operation RPM 1 143 rpm port
390A Grider on Bridge DKk, .
7 stb'd Verti.| 1425 80
22 AQAANEA AF 43
AR AEA el 2AG FRFEZES I
T A% @AY 99L Totsr] Ysid T ¥ 2.3 Engine Load 80% 3 AAH A= A3
ez AFAZ) FAYUY. oty Z ——
AZzAAN REANANS FAhe B2 Y | -~
saom 7ty A% AFol Yojd Load 80% A Measuring Position Dire: | breq, | Velo
A F3AM e Bridge Dke F35 £4 AAS (Hz) | (mm/s)
age Jehdiglie
d e 1| Plate on Bridge Deck, center | Verti.{ 1412 27
¥ 2.1 Engine Load 80% I A4d < A= A 2| 75A Beam on Bridge Dk |Verti.| 1412 | 23
Results 3 Internal Wall on Bridge |Verti.|14.12| 08
N " . .
0 Measuring Position Dire. Peak | Peak 4} 390A Grider on Bridge Dk, jVerti.j 1412 20
Freq,| Velo. | 1 o C Deck , stb'd Verti.| 1262] 05
(H2) |(mm/s) ek s et e :
1{ Plate on Bridge Deck, center | Verti. { 140 | 104 6 C Deck, port Verti.} 12621 09
2| Plate on Bridge Deck, center [Longi.|14.12| 1.0
3| Plate on Bridge Deck, center |Trans.|[14.12} 1.8 ¥ 24 Engine Load 80% AR A4 05m EY A
4| 75A Beam on Bridge Dk, | Verti.| 140 74 B A3 43
5| Internal Wall on Bridge Dk | Verti. | 140 | 3.0 Results
390A Grider on Bridge Dk, .
Verti. | 14.1 3
port et 2|7 N Measuring Position Dire. ;eak Peak
390A Grider on Bridge Dk, ) req,| Velo.
7 b Verti. [14.12] 111 (Hz) |(mmve)
8 C Deck , stb'd Verti. | 140 | 43 1/390A Grider on Bridge Dk, port|Verti.| 140 | 53
10 B Deck , stb'd Verti. | 140 | 38 : :
' 390A Grider on Bridge Dk, Verti | 140 | 75
12 A Deck , stb’d Verti. | 140 | 34 stb’d
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¥ 25 Engine Load 80%, &z Tz#Hz ¢=3z}

A AE A
Results
N Measuring Position Dire. Peak | Peak
Freq,| Velo.
(Hz) {(mm/s)
0A Gri i Dk,stb’d
390A Grider on Bridge .k,s Verti| 187 | 05
(port _propeller operation)
A Grid Bridge Dk,stb’
$90A Grider on Bridge Disth'd )|y 11 155 | 1
(stb’d propeller operation)
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Fig. 2.1 Vibration Response Spectrum of Main Girder
on the Bridge Deck,stb’d (90% Load,

Straight Course)
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Fig. 2.2 Vibration Measurement Result on Bridge
Deck of Parent Ship
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Fig. 3.1 Vibration Response Spectrum excited by
Impact Force on Girder Position
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Fig. 3.2 Calculated Vibration Mode of Bridge Deck
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Fig. 3.3 Countermeasure of Bridge Deck
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Fig. 34 Vibration Analysis Result after
reinforcement work for Bridge
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Table 4.1 Vibration Measurement Results during
confirmation sea trial after reinforcement
works

Condition | RCL 100% filling RCL empty
80% 100% 80% 100%
Location Load Load Load Load
1. Bridge Dk |2.54 mm/s|2.63 mm/s|2.72 mm/s|1.01 mm/s
(Fwd,stb’d) | (139 Hz) | (14.3 Hz) | (139 Hz) | (14.3 Hz)
2. Bridge Dk [1.78 mm/s|1.32 mm/s|2.20 mm/s{ 0.8 mm/s
(Fwd,port) | (139 Hz) | (14.3 Hz) | (139 Hz) | (14.3 Hz)
3. B-Deck 1.14 mm/s 0.6 mm/s
(IM Cabin) | (139 Hz) (13.9 Hz)
1.05 mm/s 1.12 mm/s
. Main Deck
4 Main Deck 1 31 5 1o (31.8 Ho)
5. =
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