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Relationship between the Tidal Range in Sea Level and Damage of Domestic Port
Facility

Binna Lee', Jong Suk Lee””, Sung Jin Lee’

Abstract: In this study, a basic research was conducted to establish a maintenance plan considering the environmental factors and deterioration
characteristics of port facilities. The precise safety diagnosis reports for Incheon and Busan port facilities were referenced to examine the extent of
deterioration and damage. The relationship with the degradation environmental assessment presented in the current guidelines was also analyzed. The
analysis of the damage level of Incheon and Busan port facilities revealed that Incheon Port exhibited approximately three times higher damage rate
compared to Busan Port. In the case of Incheon Port, reinforcement corrosion and external damage showed similar proportions , while in Busan Port,
reinforcement corrosion had a higher proportion compared to external damage. On the other hand, when comparing with the degradation environmental
assessment presented in the guidelines, it was found that there were some limitations in performing quantitative evaluation based on the guidelines
for assessing port facilities. Therefore, an analysis based on tidal range was conducted by referring to existing literature. The analysis of tidal range
in Incheon and Busan regions showed that Incheon had approximately five times higher difference compared to Busan. It is considered that this can
be utilized as a differentiated item from existing degradation environmental assessment criteria.
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Table 1 Classification of deterioration and damage items

Deterioration

Items - -
Single Combined
+ crack(more than 0.3mm),
Reinforcement  scaling + scaling+damage
corrosion * Reinforcement exposed * scaling+efflorescence
damage + joint crack, joint damage, - etc
etc
External " spalling, damage « crack+efflorescence

* impact damage

. - etc
- abrasion, etc

factors damage

- crazing cracking, crack(less than 0.3 mm)

Exclude + leakage




Table 2 Environmental evaluation standards for frost damage

Level Evaluation criteria(X*) Expanding the grading criteria”™

a X<3 X <3
bt 3 <X<25
b 3 <X<50
b~ 25 <X <50
ct 50 <X<75
[¢ 50 =X
c 75 <X
* Number of freeze-thaw cycles = X
[Minimum daily temperature <-2.2°C] & [Highest daily

temperature > 0 C] Average number of days per year

** The grades in the guidelines have a wide range of B and C grades,
so each grade has been subdivided for the sake of clarity and to
enhance discrimination.

Table 3 Environmental evaluation standards for chloride attack
(Without level 3)

Level Coast Region Distance from the coast X(m)
East all reions Splash zone <X < 250
West gochang and taean Splash zone <X < 500
c Other regions Splash zone <X =< 120
j <X =
South sacheon and geoje Splash zone < X < 50

other regions

Splash zone <X < 10

Table 4 Deterioration environment evaluation results

Deterioration environment Incheon Busan
. 37.2 19.5
Frost environmental - 4
(b~ level) (b™ level)
Chloride attack environmental ¢ level c level

3.5
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Fig. 1 Average annual damage rate in Incheon and Busan ports
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58 SHRRAXZZICHE X2 FEE =2 H273 M 6%(2023. 12)

= A Q)3 HL 0.37%0|t} 25291 £AEL] Al HA
e 0.37%0]H, o)X Z AL)e FAGES 0.17%0°]c) E
3 A=) A E4E T AT £4EC] OF 53%(°]
AR 71FN 68%), 21H-221 £4E0] 47%(0)AR] 71EA
32%)9] Bl-&-2 YERATH

Fig. 39| F-4kake] 739 F 1070 A2 &0l tis)] dZ5-2] &
R-QRI EFES B AFolt}, £ A%, FIHA] &
FE0] AA BHFEE0.15%0] 2, o] X A HALE T
2 9) B3k 0.13% S YEP AT 9 7870 &35 45
A B2 0.10% 5 UERAN ST o] dX] A9 H
0.12%E UEPAATE 3L A =9 1A &35 5 HA2H
2] EFE0] 2F60%(C1dA] 71241 53%)0] L, &5 35|
40%( 01X 7154 47%) 2] HlE-8 YERYITE

A R B IRIAEES] AR Mo%ﬂr 2jFaql
JE-S vlagh A3 1] A
8]l EAE2] vlgo] FARHI UrE‘r tﬂ FAkeke] -
TR &g Ee] 9F-aRle] SAERG 2 M =AU
LT
olgfgt AHE EUlE 227 9] 313 W7} 7 vl
Sk A3 QT ik x| H o) F3lEE e FUS 55

t’
rQ rulo

oo o or

2.5

E External factors damage

2.0

15

1.0

Average annual damage rate(%)

0.5

Average 0.10

18

M Reinforcement corrosion damage
1.6

1.4
1.2
1.0
0.8
0.6

0.4

Average annual damage rate(%)

0.2 | Average 0.15

1 2 3 4 5 6 7 8 9 10

Fig. 3 Classification of damage to Busan port facilities



A, TRl S-S & kg = s A 328 AQto]
bl

o) 2
28 7)= Be B4

N
rp
Al
sz
P
=
oft
i
G
=
N
>4
=
©
_>|J_1‘
©
oSt
z
>

S FAF R Au|~E &85t 1962\ dFH 2023 d7HA] F 35
M A% o] 23] B3 vlo]E 2 4519, 0 0|2 Fig, 401 4
AT o] F Q1 B Fatel) S| PSRs B2 485}

1,400

1,200

1,000

800

Tide level(cm)

WM WM B 3R %W
O RGNS PR TS T N T A
%0 mj 2 % =

&

=
1

Observatory

Fig. 4 Tidal level analysis results

Table 5 Tidal level analysis results in Incheon and Busan

Tide level(cm)

Observatory Highest Lowest sz?fr;:rl:rllct;dal Average
Yeongjong bridge 1010 -63 1073 969
Incheon 988 -66 1054 945
Incheon songdo 981 -52 1033 923
Busan new port 222 -42 264 205
Gadeokdo 252 -40 292 205
Busan 211 -41 252 147
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Table 6 Analysis results of damage rates and average tidal differences
of port facilities.

Items Incheon Busan
Average annual damage rate (%) 0.78 0.25
Average tidal differences (cm) 946 186
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