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Optimum Design of Caisson Structures Based on
the Characteristic Database of Existing Constructions

Kim Hyun-sung

Department of Ocean Engineering, Graduate School,

Pukyong National University

ABSTRACT

Caisson structures-are commonly used in the coastal and harbor. construction such
as upright part of composite breakwaters, seawalls, coast levees and quay walls.

A number of caisson types have been applied for the various purpose of
construction.

In this study, firstly, a database of existing caissons is established using the
MS-Access and their characteristics are classified according to the construction
environments, control purposes, external conditions.

Then, optimum structural type of. caisson can be systematically determined in a
new project based on the characteristics of construction site.

The optimum design process propose to used SQL(Structured -Query Language).

When it inputs design conditions, there.is getting an optimum structural type of
caisson.
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Fig 2.16 Cross—section of Rumoi harbor armor unit breakwater.
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Fig 2.20 Cross—section of Kamaisi harbor caisson breakwater.
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Fig.2.24 Miyazaki harbor

half circle caisson.
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Fig 2.25 Square caisson breakwater.
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A FAA o E A gt

AFEE A2 WakA], otlo] gtk AL 6.2m~60m, Hi1FE9]= 0.246m~9.2
2molth. AA P E 1.58my9.2molth. ARERA S 2AHA(ALE ), EH(AHEE),
AE, AE, o|B(FRo|E)& FAH U
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Table 3.1 Caisson database

A I s I =t s b o ek 2 RPN 5

=4 | (m) (m) (m)
1| <9 ]16.00] 3.822 2.30| H & o] & okl SlitAl o] &=
2| ¢ ]17.00[ 3.822 2.30| A E o] E sFoka) Aol =4
3| <HH | 8.90] 7.246 5,00/ ME ol 2| AT SlitAl o] &=
4 | W94l [16.00]  1.400 8.50[ - ool 29 7 0] == A A
5 WAl [1850) 0.392]  8.00] = E 89 Aol =4 YA
6 | WaAl | 8.00] 0.392 7.40, E7 el o A o] = Z A Al
7] ¢h [17.00[  1.906 550 - BFA e SlitZl o] <
8| ok [12.00 1.906 550[01E A& FAkalg A o] == A A
9| <k [18.00] 1.906 1.58[o]E HE]  Hibalsl SlitA o] =
10| WAl [10.00]  1.282 7.40/0 B, A E =N N R
11] <k¥ 111.80] 1.288 T RAREE: A o] = A
12| W54 [10.00] 3.616]  5.60/°1E H & o] %= af A o] == A
13| 34| [20.00] _-0.632 6.50 - £AA1 g} Slit#Al o] =
14| WA [20.00f  0.632 6.40[ - ERARily Slit#A o] =
15| WyhAl [14.80[  0.608 6.30| o] &, & 2} S AFo) A o] == A Al
16| <k¥ 117.00] = 9.220 = A R A o] = A
17| W 5Al | 9.50] '1.282] 7.40/°lE HE AH 0] == A A
18] Al [13.00[ = 2.830 6.00[ - RS Ao == A A
19| Wb 15,00 2.830]  6.00 [= PE! Shit7l ol &

‘ ' ' A

20[ WAl | 6.20] 10.246 740 IS EFA T A o] <= A
21| WAl | 8.50 0.500 - - Miyazakia} Hkel Al o] <&
22| W3A |15.75 - . i Otarudt A o] == A A
23| WrabAl | 7.32]. 2.040 -l AE Yokohamad | 7Alo]=ZA )
24| 94| 112.00] 2.000 -l . AE _|pYokohamad | Ao]EEdA
25 "ylA [60.00]  1.500 9.20| 2 B el Kamishidt | #Alo]<&A Al
26| kAl [19.00]  0.900 —— - Funakawa® | SlitAlo]<
27| WA [30.00,  2.000 - - Hedonod} A o] == A A
28| W3}A| 130.00 - - 2z Keelungd | Alo]==4 A
29| "3kAl 140.00]  2.000 8.70| A+t Keelunga} Fol == A A
30[ WAl [40.00]  2.500 - - Keelung®@ | Alo]EZA A
31| ¥Al {10.50]  5.100 6.80 - Lanshan®d | A”ig Aol
32| W¥kAl 120.00]  6.700 -l - Naplesa | o] <=2 A )
33| WAl [35.00]  1.150 - - Ofuno@ A o] =A|
34| o]<otAl {12.00|  4.600 5.20, =& Qindao @ AT A o] =
35| ®3kAl | 8.00 1.800 - iy Qinhuangdao® Al o] & A
36| WFubA] 22.00]  6.000 5.80| =z Taichung® | Aol == A
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4. 44 FA3 3H

4.1 SQLZ °]&3 dAHA

Aze Aol A u 7)o ALgE Alol=el dolewo] 22 A2
- AAl R gk HA S E ARE Ze 7 dn AAlRAE dgste] Holy
Hlo] 2~ oA HAstE Aoj=o FxYPA S Tt FAH ol

AA 27 SQL(Structured Query Language)2 0]*‘10}04 AAHA S A
AAA Avt SQLS HlolE7F 1= ® dloEjuo] oA fddt= 239 HolE &
M4 9= EAT Fxo TR agdojo|t

Tt STEP2 AAH A5 34 o]t}

H =2
71N Fo WAL AFTAL P3AL 1, AL 2 £ vho] 4

STEP 2. 4= 44 e 5 fdsi

STEP 3. HizxdE 4k 51 A

P5 A
ANkEAE STEP 1.9 ARg-5-4 2 umy};q; Az(ArEZ)e 1, mRrA
12) 59 AbE whto] gEa

4
ok AR AL 17 olAte] AL Zol dHE 4+ Ak

i |
H
i
o]

ek

STEP 6. 7lo]=9] 7294 3 545 2342 g & 5 .

STEP 1.~ STEP 5.+ AAZE d¥st= FHolal, STEP 6.2 4-g A
Az e HHstd Aol AR
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4.2 X9 A|

Alol=2] dlolg o]zl Al A

ZAS JHE3Fe] MS-Access AYE A3

stk FMelol The Table 4.19F 2 vl 7iAe] A& dolEMolse] Az
4% Qeetel Ass A AAZANA AEEAD Ak 417004 v
@ vhe} ol A gAste] e,

Table 4.1 Examples of design condition

AAzA | AHEEA | FAm) | Haxz(m) | AA T (m) Ll
1 10834 | 185 0.392 8 252
2 2(918) 17 3.822 2.3 34(HE, AE)
3 2(918) 18 1.906 1.58 450018, HE)
4 10%3A1) 22 6 5.8 1(2H4)

Az 1o Az AAzde Igste] wdsis PS8 ve
Yol wsth Fig 41¢ Agle] ALGEHpade] dAz 10898 AP
Aolt.

2L | MESH im) iIDE‘Er-?-I(m) £ H 1} Iim} Alg
HOIE: | ME=EH =g U= £ Hotd Al9F

=2

A
a1
2] '

Fig 4.1 Input data of using purpose.

Aol zaol AAEAL AT 5 Fig 4.29 Asolo|2e Fg ),
mFiFy WEE) HI) el FH2HD E3D 1 EEEH)
By B &Gy LB o EF Y Y2 ER = N L)

Fig 4.2 The icon for execution.

olo] £& FE 5 Fig 4.33 #o] AlEEHo] 10434 AaELS el

37



ME BEE 20 &80 M80) HI3SE RO HW SZS%H)
- &RE BB A5 TTE M R B A D).
NEEE Z8{m) | E0EYm) | S HErd iy AEE | SRR F0=EA =i | e | ARl
» 1 16 1.4 a5 CHH =gt HO == CIHEWE  SEAE
bl MH=aF ppt
] 1 18,5 0,392 g2 SoflEh BFIFY M 11228 HOl= = CIHC WS
25 a5 SHT
- 11222 ppt
1 g 0,392 742 SolfEr SO R 7R 4T =A CioiE e
& oz Bk
7272t ppt
Bil 1 8.5 05 0I0ER I ETEET] cioig
= itdivazaki
ah BERIH0
1 10 1,282 7445 Eiid 2Za40 27 =
HOl=H
B 1 10 3616 5645 | Oi4E HOj=E
R

F 5 (Fig 4.4) A3

>
M o
o
X
4
jubed
BN
K
N
=)
il
X
&
K
N
r]I
N
Y
o Mo
td
i
0,
e

R NEEE i im) O E 2 {m) & H I im;) A8
HOIS: | MESH =8 HOFE gHm A
8!

A
A 18,5 ! 0,352 8 2

=

Fig 4.4 Input data of design conditions.

MESH [ 28 [ FHUF(m) [EHTIim] AL EhEES B S == L I = T | B
3 1 185 0352 82 SohE WM H NP2 A0 T EEEE 0l B0 Ak 0.015~0,03m"3/EA L Bl
2H i3 Srp 2HEE 40on 2202 MSEI0 22t
1172k oot

Fig 4.5 Database of Dong—hae port breakwater 11 section caisson.

sl 2 4 3 glato] Aoz AA THRE g
1 & 7 AtkFig 4.6). AAxA 19 FHAghd AolcAse galld ¥oA 1
TRl AAE Aoj=om AgAelEAlolaL, Aol AWl A 0.015~0.03
m’/EA 2 E|EZ}ELE 40ton 2502 ¥ B3slo] BE o] Aol
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Flg 4.6 Cross section of Dong—hae port breakwater 11 section caisson.
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Fig 4.7 Database of Kwang-yang harbor quay—wall caisson.
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Fig 4.8 Database of Busan newport north container terminal quay—wall

caisson.

Fig 4.9 o9t Taichung® EWulA] 7Alo)Eolt), 4 Alo|EEAHARZA =
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202 YW YAt

=
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Fig 4.9 Database of Taichung harbor nerth breakwater caisson.
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