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Introduction of Efficient Procedure for Partial Renewal
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Abstract:

JFE Steel has achieved rehabilitation and shortening work periods by means of adopting partial renewal process
with loading state different from the conventional one in renewal works of main structure part for the Continuous

Ship Unloader and the Shipping Crane which are the harbor loading and unloading facilities in steelworks.
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Fig. 1 Outline drawing of continuous ship unloader
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Fig.2 Structural drawing of the portal frame
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Fig.3 Structural drawing under the slewing rail
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Fig.4 Condition of crack initiation
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Fig. 5 Comparison of design improvements
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SM490 Mises stress is evaluated by allowable tensile stress.

P

’ %W‘ Thickness (mm)| oy (MPa) | oa (long-time) | ob (short-time)
A =16 324 216 281
16<r=40| 314 209 272
Mmax=1/4PL 40<t¢ 294 196 255

(a) Boundary condition (b) Allowable stress value
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Fig. 6 FEM analysis condition
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Fig. 7 Procedure of partial renewal in portal frame
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Photo 4  State of partial renewal in portal frame
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Photo 5 Completion of partial renewal in portal frame
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Fig. 8 Part with strain gauge and FEM analysis result
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Fig. 9 Stress measurement data during construction
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Table 1 Summary of fatigue strength evaluation result
Item/Evaluation part (D T-joint under the rail ? ;}?};%Eﬁg?;fts and ® E:vt/tg:é?égtgs of
Occurred stress (Calculated value) 78 Mpa 15 38
Occurred stress (Measured value) 70 Mpa 20 40
Type of joint Complete penfetrgtion Non-finish single-§ided Complete penf:trgtion
Fatigue weld toe finishing back bead welding weld toe finishing
strength | Basic fatigue strength 100 Mpa 100 125
Fatigue limit 89 Mpa 89 115
Fatigue check result Below the fatigue limit Below the fatigue limit Below the fatigue limit
Judgement O O O
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Fig. 11 Outline drawing of bridge crane for product shipment
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Fig. 12 Result of thickness measurement in the main girder
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Fig. 13 Design improvement method in the main girder
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Fig. 14 Outline drawing of reinforcement in the main girder
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Fig. 15 Before-after camber measurement of girder
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