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Repair Procedure and Structural Strength Analysis to Damage of

Moon—Pool Structure for Drillship During Construction

In-Sang Yoo'- Sang—Young Sohn'- Seung—Jung Baek'- Young—Lack Choi'- Hae—Kun Yoo" ' - Ki—Jeong Yoon'
Daewoo Shipbuilding & Marine Engineering Co.,, Ltd,'

Abstract

During the shipbuilding construction, the repair works will be occurred by various reasons such as the natural disaster, mistakes of
engineers or workers, defect of material, and so on. The one of the engineer's responsibilities is to design considering every possibility
and to prevent the repair works due to the mistakes during construction stages, but actually it is very difficult and impossible to avoid
every mistake, However, it is also the responsibility of engineers to find the best solution for the unavoidable mistakes which is to
maintain the capacity of vessel and guarantee the safety for the repair works considering the construction schedules and economic
cost, In this paper, it will be introduced the brief of repair works to the structural damage of the moon—pool structure in drillship which
is built in our shipyard, For the verification of the structural strength, the fatigue analysis has been carried out based on the guide of
Classification society, Furthermore, the modifications of structure design and welding procedure have been applied to avoid the stress
concentration in the moon—pool structure,

Keywords : Repair works(~& Z121), Construction stages(Z1Zx &%), Moon—pool structure(22 X&), Drillship(A|Z=A), Fatigue analysis
(|2 sfA), Classification society(Ag), Stress concentration(28 £I%)
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Distance : 150mm

Fig. 5 Details of damage for moon—pool structure
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Table 2 Stress results of fatigue analysis for 1st repair

procedure
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Repair Welding Procedure of Gusset plate for Moonpool

1. Joint detail and Applicable WPS

4 _Joint Detail 4 _Applicable WPS
RDSW-CFK-107
AHS
E <Welding technique>
a 1) Welding SIDE 1 in 4G position{t2/2).

2) Gouging on SIDE 2
3) Welding SIDE 2 in 1G position
4) Welding SIDE 1 in 4G position : finish

SIDE 1 : Bottom

*t0143T, t2:2/3T
* Groove angle : refer to the WPS

2. Welding Sequences

= Groove grinding and cleaning

1. Preparation = Fit up without misalignment

= Stronghacks can be used to prevent deformation

N = To be performed just before welding
2. Preheating according to WPS : Dry-out
= Low heat input(if possible)
" = Internass temperature = 250°C
3. Welding = Welding direction : See the right
= Welding consumable Welding direction

Esxtra low hydrogen / high toughness A SIDE1
(E81T1-K2 grade ex. ‘DS 11 81-K2*, 1.20) | E B: SIDE 2

4. R-grinding = Refer to the drawing

-I

I_

= Post heating right after welding
: 250~350°c, 0.5~1.0 Hr

= Temperature during post heating to be recorded using chart recorder
and submitted to CPY and DNV

7.NDE(MT & UT) = After 24 hrs

Fig. 10 Welding procedure for gusset plate for moon—pool
structures

6. Post treatment
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Table 3 Results comparison original structures and 2™ repair

procedure
Original 2" procedure | Remark
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Fig. 13 Stress plots of 2™ repair procedure for damaged
structures

Table 4 Stress results of fatigue analysis for 2™ repair

procedure
End of Critical location
Remark
bracket of bracket
Stress level
2781 5343
(N/mm?)
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