=3 QF - 8l o3 8 3] =5 #/ISSN 1976-8192(Print), ISSN 2288-2227(Online)
Journal of Korean Society of Coastal and Ocean Engineers 33(2), pp. 80~91, April 2021
https://doi.org/10.9765/KSCOE.2021.33.2.80

A Bieds o] &g kAl Al AP A
A Study on the Method of Calculating the Number of Working Days
for Harbor Construction using the Wave of Ulsan New Port
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Abstract : This paper is about to review the propriety of the method for calculating the number of non-working
days based on the wave appearance rate proposed by the Ministry of Oceans and Fisheries in 2020, and to pro-
pose an improved method for the Ulsan New Port on the East Sea which is greatly affected by waves during port
construction. To this end, the construction daily reports of Ulsan New Port southern breakwater section 2-1 have
been analysed and the high-precision wave hindcasting data for 10 years from 2010 to 2019 using the JMA-MSM
wind field are generated. As a result of the accuracy of the wave hindcasting data using the quality-controlled
Ulsan buoy and Ulsan New Port wave observation data provided by WINK, the coefficient of determination (R’)
is as high as 0.96 and 0.95. According to an analysis of the construction daily reports for the deep cement mixing
method (DCM), a major process performed from January 1 to December 31, 2015, the number of non-working
days due to wave is 43 days. When the daily work limiting wave condition proposed in this study is applied, it is
calculated as 48 days, resulting in a difference of 5 days from the construction daily reports. However, in the case
of the 5 days when the difference occurred, 2 days was little worked for the escape and 2 days was not worked for
the waiting. It is inferred that the accuracy of the method to which this daily work limiting wave condition pro-
posed in this study is applied is very high. Finally, the number of non-working days calculated as the daily work
limiting wave condition is calculated as 39 days, using the wave hindcasting data for 10 years from 2010 to 2019.
This is 11 days more than the 28 days calculated by the wave appearance rate method.

Keywords : wind field, wave hindcasting data, wave observation data, port construction, non-working day
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Fig. 1. Map (left) and aerial photograph (right) of the study area.
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Table 1. Working days of Ulsan new port by design report (Southern breakwater Section 2-1)

ltems Working days by theory

Working days by construction report

(Ro, 1969) of Ulsan Northern breakwater
Land 19.4 days/month 21.1 days/month
Sea 18.5 days/month 22.0 days/month

Table 2. Working days of Ulsan new port by construction report (Southern breakwater Section 2-1)

Working days per month of construction report

Items Ave.
2 3 4 5 6 7 8 9 10 11 12

Sea 10 14 18 17 25 24 22 25 15 17 8 18 17.8

Land 26 14 25 25 23 23 25 10 16 22 19 31 21.5

Fig. 2. Pictures of deep cement mixing work.
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Review the impact of waves on the study area

¢ When the wave influence is large
Using wave observation data
* Collection of wave observation data for at least 10 years

Yes [+ Wave transmission test to the study area
* Analysis of the appearance rate by dlass of wave height and period

¥ No
* Wave hindcast data for more than 10 years using wind field
* Generating long-term wave hindcast data or using existing data
=> Wave hindcast data is verified using observation data(WINK)
* Analysis of the appearance rate by dass of wave height and period

Y

=> Calculation of non-working days by wave

Fig. 3. Flow chart for calculation of non-working days by wave.
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Table 3. Basic information of the wave observation
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Location
Station Observation periods - - Water depth
Latitude Longitude
Ulsan (KMA) 2015.12.22 ~Present 35°20'43.08" N 129°5029.04" E D.L.(-) 144 m
Ulsan new port (MOF) 2018.11.01.~Present 35°2330.01" N 129°22'52.20" E D.L.(-) 29m

Sea bottom topography
(unit : m)
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Latitude(°®)

35.3
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."‘é-‘-’
129.3 129.4 129.5 129.6 129.7 129.8 129.9
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Fig. 4. Location of wave measurement stations.
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Table 4. Information of JIMA-MSM, NOAA-NCEP, ECMWF wind field data
Item Period Object range Resolution Remarks
East Asia Latitude 0.05°, .
IMA-MSM 2006.03.~Present (22.4°47.5°N, 120°~150°E) Longitude 0.0625° 3 Hours interval
Latitude 0.2045°, .
NOAA-NCEP 2011.01.~Present Global Longitude 0.2045° 1 Hour interval
ECMWF 2012.02.~Present Global Latitude 0.125, 6 Hours interval

Longitude 0.125°
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Fig. 6. Comparison of the significant wave height and period for measured and hindcasted (KMA ulsan buoy, 2019).
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Fig. 7. Comparison of the significant wave height and period for measured and hindcasted (MOF ulsan new port, 2019).
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Table 5. Appearance rate of wave height and period (2010~2019)
A, m) ~0.8 0.8~1.0 1.0~1.5 1.5~2.0 2.0~3.0 3.0~ Sum Prop (%)
T, s)
~5.0 24,588 1,379 537 7 - - 26,511 30.2
5~8 28,789 6,680 6,356 1,946 689 29 44,489 50.8
8~10 7,722 1,368 1,359 470 547 199 11,665 13.3
10~12 1,965 638 619 165 81 74 3,542 4.0
12~ 579 340 390 53 49 30 1,441 1.6
Sum 63,643 10,405 9,261 2,641 1,366 332 87,648 100.0
Prop (%) 72.6 11.9 10.6 3.0 1.6 0.4 100.0 -
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Fig. 11. Wave rose of long-term wave hindcasting data (2010~
2019).
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Table 6. Work restriction conditions by wave
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Fig. 12. Calculation method of non-working days by daily work
limiting wave condition.
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Table 7. Appearance rate of wave height and period (2015. 1. 1~12. 31)

T H, (m) ~0.8 0.8~1.0 1.0~1.5 1.5-2.0 2.0-3.0 3.0~ Sum Prop (%)
~5.0 2,690 130 46 - - - 2,866 32.7
5-8 2,446 375 573 218 67 - 3,679 4.0
8~10 925 178 225 50 89 5 1,472 16.8
10~12 269 111 72 17 15 12 496 5.7
12~ 112 63 72 - - - 247 2.8
Sum 6,442 857 988 285 171 17 8,760 100.0
Prop (%) 735 9.8 113 33 2.0 02 100.0 -

Table 8. Calulation result of non-working days

Item Construction report

Daily work limiting

Wave appearance rate ..
wave condition

Non-working day 43 days

35 days 48 days




Non-working days

Date(Month)

Fig. 13. Non-working days by daily work limiting wave condition.
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