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Abstract

In this paper, Improved productivity models of container terminal are provided by utilizing a simulation
considering Tandem-lift Quay Crane and transport vehicle of container’'s high productivity ‘Alternative
ship—to—yard vehicles.” Feature of this method is deriving the data of tandem-lift Quay Crane and
Alternative ship—to-yard vehicles, estimating the productivity model of tandem-lift Quay Crane by using
regression analysis. Tandem-lift Quay Crane is equipment of loading and unloading to increase productivity

approximately by 2 time existing (single, twin) Quay Crane by dealing with four 20ft containers or two 40ft
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containers at the same. Alternative ship-to-yard vehicles can transfer containers(4TEU) more than

existing Yard Tractor. This paper is deriving the optimal combination showing the highest productivity by

using simulation considering Tandem-lift Quay Crane and Alternative ship—to-yard vehicles on container

terminals and developing estimating model of productivity by using regression analysis using data of

simulation.

» Keywords : Tandem-lift Quay Crane,

Alternative ship-to-yard vehicles,

Simulation,

Productivity of Containers, Regression Analysis
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Regression Analysis: A2 versus WP H[E, DSTU=

The regression equation is
Mibd = 1,86 - 8,74 BHEHIE + 0.638 DSTH=-

Predictor Coef SE Coef T P
Constant 5 4,450 0.42 0.680
EHEHI S 03 225

EH -8.736 7.039 -1.24 0.
OsTH4  0.63816 0.03643 17.52 0.000

5 =5.45217 R-3g = 82,08 R-3g{adj) = 91.4%

dnalysis of Yariance

Source OF S8 M3 F P
Reagression 2 9168.0 4584.0 154,21 0.000
Residual Error 27 B802.6 29.7

Total 29 9970.6

Source OF Seg S3

EHEHHIE | 45.8

OSTCH % 1 9122.2

T2 9. O|EXI0| SST ¢ uhe| SlwiEA Znt
Fig. 9. Regression analysis of SST

Rearession Analysis: BME versus HEHIE, 55T

The regression equation is
M ME = 12,6 - 3.19 HEHIE + 0.302 S5TOH=-

Predictor Coef  SE Coef T P
Constant 12.623 1.207 10.46 0.000
EHEIHI S -3,190 1.908 -1.67 0.106
SSTOH#=  0.301692 0.009877 30.55 0.000

5 = 1.47819 R-59 = 97.2%  R-Sa(adj) = 97.0%

bnalysis of Yariance

Source OF 53 M3 F P
Regression 2 2044.3 10225 467.93 0.000
Residual Error 27 59.0 2.2
Total 29 2103.9
Source OF Seq 33
EHEIHIE 1 .1

THA 1_209A°R
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Fig. 10. Regression analysis of DST

Regression Analysis: M M4 versus HHEHIE, SDTH

The regression equation is
A = - 0,11 - 16.7 HEHIE + 0.668 SOTCH:

Predictor Coef SE Coef T P
Constant -0.11 3,361 -0.03 0.973
EHEH|E  -16.651 7 -3.13 0.004

5.31 .
SOTCH == 0.66827 0.02752 24,23 0.000
S =4.11837 R-5q = 95.7% R-Saq(adj) = 95.4%

fnalysis of Yariance

Source 53 M3 F P
Regression 2 10169.9 5085.0 299.80 0.000
Residual Error 27 457.9 17.0

Total 29 10627.9

Source OF  Seg 53

EHEIH|E | 166.4

SOTCH == 1 10003.6

T2 11, of5xi2o| SDT ¢ o] sl|EA Zo}
Fig. 11. Regression analysis of SDT
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Table 5. The model validation comparing with regression
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