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Application of Jacket Type Structures for High Seismic Resistant Quaywalls
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Synopsis :

In order to examine seismic loading capacity of jacket type quaywalls, trial designing of
a quaywall and its elasto-plastic frame analysis in which horizontal seismic coefficient
was adopted as an analysis parameter were carried out. The following results were
obtained through the analysis. (1) The truss-shaped portion of the jacket type quaywall
was not deformed so much because of the high rigidity of the portion. (2) Displacement
at the top of the quaywall was not large and the jacket type quaywall, whose designed
seismic coefficient kh is 0.25, did not show unstable behavior at kh 5 0.28. (3) Although
some members became plastic, the jacket type quaywall did not collapse even if at kh 5
0.28 and showed enough loading capacity.
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In order to examine seismic loading capacity of jacket type quaywalls, trial designing of a quaywall and its clasto-plastic
frame analysis in which horizontal seismic coefficient was adopted as an analysis parameter were carried oul. The

following results were obtained through the analysis. (1) The truss-shaped portion of the jacket type quaywall was not
deformed so much because of the high rigidity of the portion. (2) Displacement at the top of the quaywall was not large
and the jacket type quaywall, whose designed seismic coefficient kh is 0.25, did not show unstable behavior at kh — 0.28.

(3) Although some members became plastic, the jacket type quaywall did not collapse even if at kh = 0.28 and showed

enough loading capacity.
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Table 1 Design load
B ——— T
Vertical Dead load (steel members) 3668 3668
load (kN) [ead load (RC slab) 2383 2383
Surcharge 3942 1971
Crane 3746 4874
) B _Bunﬁapcy o —6G86 — 686
Horizontal Inertia force  Steel members - 912
load (kN) RC slab - hug
Surcharge - : 493
Crane 373 800
Earth pressure 6325 13670
Dynamic water pressure - 3256
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Fig. 2 Distribution of stress ratio {(seismic)
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Fig. 1 Typical cross section of jacket ype quaywall
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Table 2 Result of verification

{ay Unily check (stress ratio}

- ; [ T -_-17‘1 _l, )-,k.-
Members ‘ Size niy eheer. .- -
o ] Normal Seismic
_Horizontalbeam | H-B00X300x14>26 (SM40Y) | 04980 ¢ 0564
Pile-1 @1 800 < 30 (SKK490) 0.313 r 0.884
Pile-2 @1 800 %< 30 (SKK490) (314 0.900
Pile-3 @ 1800 = 30 (SKK490) : (.344 ) 0.713
Leg-1 I #1900 x 19 (STK400) 0.183 0.398
leg-2 i #1900 % 19 (STK400) 0.204 0.477
71.&‘1{3 H1900 % 19 (_S'TK4()()) 0.202_ _ 770377’)7 o
Brace Upper @o08 X 9.5 (STKA400) 0.861 0.767
o Lower  @pBI28 X 16 {STK400) 0396 '_ . heor
Horizontal brace Upper $314.4 % 16 {STEAOD : 0.575 0.778
- lower ¢914.4 16 _ (STE400) 0408 0963
_ Steel sheet pile SPVIL (5Y29%) 0.798 _ .985
(b) Bearing capacity of steel pites (c) Horizontal displacement at the top of jackel
B Normal Seismic i Remarks S Normal I Scismic
_ Sl - ‘ o e
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Fig. 3 Frame analysis model
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Table 3 Horizontal load for elasto-plastic frame analysis

Horizontal seismic coeflicient

Horizontal Inertia force Steel members
load (kN} RC slab
Surcharge

-
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Larth pressure
Dynamic water pressure
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Fig. & Reaction force vs. displacement
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Table 4 Distribution of stress
Members No. (SI:/;;’Z; Remarks
Horizontal beam 1 127.3
Brace 2 101.2
3 20.2
4 130.6
5 41.0
6 1734
7 158.7
8 160.8
9 137.7
Horizontal brace 10 73.5
11 95.8
12 35.6
13 157.1
14 159.7
15 | 1761
TrEle ] s T 2 -
17 1883
18 : 360.2 Plastic
Steel sheet pile 19 12.3
20 429.7 : Plastic
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