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Structural Performance and Behavior of Concrete Floating Container Terminal by
Live Load Distributions
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Abstract

In this study, comparative analysis has been performed with regard to a bending stress and deformation at bottom slab of a
concrete floating container terminal by live load distributions. In addition, a structural performance and behavior of the floating
structure is considered using a numerical analysis. Through reviewed structural performance of a floating structure by live load
distribution, the structure presented tensile behavior by two live load cases (A, B, D-type). Then, the other live load cases (C, E,
F, G, H, I, J-type) shows compressive behavior. Especially, immoderately compressive stress was generated on bottom slab at
specific load distribution. but, that should be decreased through controling buoyancy pre-flexion. Through reviewed structural
behavior, slopes of structure by four live load cases (B, E, F, H-type) were exceeded in design criteria of mega-float. It should
be estimated that it get out of the load case at loading container. In all, the present study can be considered as a benchmark of
a floating container terminal in the absence of analysis and will be used to guide-line about serviceability of concrete floating
container terminal.
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Fig. 3 Qutline of container terminal

Table 1 Detailed dimensions and material properties

Dimensions Concrete material properties
Slab 0.65 m Compressive 40.0 MPa
) strength
Thickness 1" (e wall | 0.65 m | Tensile strength 3.0 MPa
Inner wall | 0.30 m Unit weight 24.0 KN/m®
Interval of inner wall 10.0 m Young's module 33,935 MPa
Slope of haunch 1.0: 3.0 Sea watgr of Unit 10.1 kN/m®
weight
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Fig. 4 Cases of various live load distributions
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Fig. 5 Output of Bending stress at center line
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Fig. 6 Bending stress according to structure length (A~C—type)
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Fig. 7 Detailed stress contour of bottom slab
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Table 3 Slope of floating structure by live load case

Load case L (m) H (m) Slope (H/L) Slope (degree)
. N o A-type 50 0.0124 0.0002 0.01
Table 2 Functionability criteria of runway (mega—float) B—type 210 19248 0.00%0 046
Facility Criteria Rule C—type 240 0.6354 0.0026 0.15
Slope D—type 67 0.0127 0.0002 0.01
Runway longitudinal < 1.0 degree E—type 240 25602 0.0106 0.61
transverse < 1.5 degree i i H
Airport facility design F—type 240 1.9248 0.0080 0.46
Slope standard -
Taxiway longitudinal < 1.5 degree Gtype 120 0.1455 0.0012 0.07
transverse < 1.5 degree H-type 240 0.6355 0.0026 0.15
ILS/GS misalignment < 0.144 degree . . I-type 240 1.2894 0.0053 0.31
— Civil aeronautics law
PAPI misalignment < 0.1 degree J—type 120 0.0801 0.0007 0.04
0 0
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Fig. 10 Deformation according to structure length(A~C—type)
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Fig. 11 Deformation according to structure length(D~G—type)
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Table 4 Damage state by live load distribution

Max. Stress Slope
Load case (MP2) (degree) Damage state

A—type 2.5 0.01 Minor

B-type 2.5 0.46 Major

C—type —4.6 0.15 Moderate
D—type 1.8 0.01 Minor
E—type 2.2 0.61 Major

F-type —4.1 0.46 Major

Moderate

G-type 80 0.07 (Control of sea water ballasting)
H—type —4.4 0.15 Moderate

_ _ Major

I=type w 0.31 (Control of sea water ballasting)
J—type —4.4 0.04 Minor
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