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Allowable strength design
Load Case S1 S2 S3 sS4 S5 S6
Dead 1 1 1 1 1 1
Live 1 1 1 0.2 o 0.1
Wave & Current o 1 1 . . .
Temperature o 1 - o -
Earthquake o o 1 1 -
Berthing o o o o o 1
s:/; °e?s“1°l;:?:’;§e 100 | 125 | 125 | 133 133 100
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Ultimate strength design

Load Case Ul u2 U3 U4 Us U6
Dead 1.3 1.3 1.3 1.3 1.3 1.3
Live 1.7 1.3 3 0.2 . 0.17
Wave & Current . 1.3 1.3 _ _ S
Temperature o o 1.3 _ _
Earthquake o o o 1.3 1.3 —
Berthing o . o o 1.7
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Reference (Year)

Pile Type

So1l condition

1 |Chat and Hutchmson (1999) 4 Concrete piles Loose and dense sand
2 |Tsmasl (1990) 12 Bored shafi Medium dense cemented sand
4 Dnilled shaft
3 |Little and Briaud (1988) |l Square prestressed concrete pile Medium dense sand
1 Steel pipe pile
4 |Momnson (1988) 1 Steel pipe pile Suff clay and compacted sand
5 |Trucker and Briand (1988) 2 H-piles Medium (o dense sand
E 6 |Bhushan er al. (1981) 7 Dnlled shaft Medium to dense sand
%;“ 7 |Reese eral (1974) 2 Steel pipe piles Submerged dense sand
7
8 |Alizadeh and Davisson (1970) : IT"‘Z;:: ‘:::J: ?'L‘_’::;ete ies Medium dense sand
9 |Ahzadeh (1969) 4 Tunber ples Sand, and gravel
10 |Davisson and Salley (1969) 4 Dnilled shaft Medium dense sand
11 |[McNully (1956) 3 Taper concrete piles Medunn dense sillty sand
12 |Ashford and Tmrnarongnt (2005) 5 CIDH pales Cemented sand
13 |Diaz er al. (1984) 2 Prestressed concrete piles Large size rockfill
gc- 14 |Rollins er al. (2005) 3x5 steel pile group Sand
é IS |Ashford and Rollins (2002) 3x3 steel pile group Sand
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1: Search earthquake or station characteristics and peak values

Earthquake Any v
Mechanism  Any v
Magnitude (Range) - ML ©M OMS @ Any
Distance (km) - Closest © Hypocentral © Projection of fault plane (JB distance) ® Any
Site Classification USGS C 180360 m/s v | (Compare to NEHRP classifications)
Geomatrix D Deep broad soil ¥
Taiwan CWB Any v
Mapped Local Geology | Any v
Instrument Housing Any M
Data Source Any v
PGA (g) 1 - |4 Range 0.001 ... 2.086
PGV (cm/sec) 5 - 20 Range 0.1 ... 263.1
PGD (cm) 5 - |20 Range 0.01 ... 430.00

[00] PEER ol ;5 coslSs wlods 50,8 1l a4y bigy po Ceondd s (V=) JS5

[FFlool; anids aols (LU cuslss Glis 00 Slasein (Y-0) Jga

Earthquake Closest
Record Earthquake Magnitude Distance to PGA PGV PGD
Number Name Station Name (IvIw) Fupiture (km) (=) (m's) (m)
Morean Anderson
448 Sores Dam 6.19 3.30 0.423 0.253  0.046
Hill. 1984
(Downstream)
Morgan Covyote Lake -
= : 2
451 Hill 1984 Dam 6.19 0.50 0.711 0.516 0.12
Whittier Oranse Co
669 MNarrows- R;se.}'i.'oi_t- 5.99 22 8 0.185 0.102 0.01
01,1987
Loma . . -
753 Prieta 1989 Corralitos 65.93 3.90 0.644 0.551 0.108
Loma TUCSC Lack
810 Prieta 1989 Observatory 65.93 18 .4 045 0.187 0.038
MNorthridge- LA -W 15th
1008 01.1994 St 6.69 297 0.104 0.116 O0.088
- MNorthridge- Svylmar -
= 2 2
1085 01.1994 Converter Sta 6.69 5.20 0.828 1.175 0.345
Morthridge- Svlmar - Olive ”
1086 01.1994 iew Med FE 6.69 5.30 0.604 0.781 0.241
Sierra Cogswell Dam
2 = 22 2 2
1642 Madre 1991 _ Right Abut 6.69 22.0 0.302 0.149 0.241
3469 (.:‘hi_ TCUOGE 6.3 357 0.045 0.087 0.025
} Chi 1999 ’ o ) ’ T
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ol obs pb ajl; el PGA
A MORGAN HILL 0.423
B MORGAN HILL 0.711
C WHITTIER NARROWS-01 | 0.185
D LOMA PRIETA 0.644
E LOMA PRIETA 0.45
F NORTHRIDGE-01 0.104
G NORTHRIDGE-01 0.828
H NORTHRIDGE-01 0.604
I CHI-CHI 0.45
J DUZDCE 0.203
K ERZIKAN 0.248
L IMP VALL 0.246
M KOCAELI 0.164
N LANDERS 0.109
0] LOMA PRIETA 0.159
P NORTHRIDGE 0.306
Q SAN FERNADO 0.21
R SUPERHILLS 0.156
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Abstract

Wharfs are known as one of the most important Key Structures in terms of
economical, industrial, political, and military points of view around the world.
This matter makes the marine structure very important and very influential for
our world.

Among the marine structures, wharfs are very important in terms of many
aspects such as, getting access to the sea from the earth, landing and bracing
the free floated. Open typed wharfs are commonly used around the world
because of the variety of their options.

Taking to consideration, that our beloved country is in a very high risks of
having earthquake specially on Northern and Southern regions, and also,
consider the amount of damages that marine structures and wharfs had during
the recent earthquakes, developing a perfect design for those structures are
essential more than before.

In this study, comparisons of different seismic analysis over open typed
wharfs were taken into consideration. To achieve that goal, first, the twelve
different open typed wharfs have been modeled in SAP2000 and three
different analyses were done such as, Static analysis and Spectral analysis;
and, at the end the results were compared and studied all together.

Key Words: Deck and Pile Wharf, Seismic Hazard, Seismic Forces



