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1 American Society of Civil Engineering

2 pPilecap connection

3 Port of Los Angeles, 2004

4 Port of Long Beach, 2007

5 Marine Oil Terminal Engineering and Maintenance Standards, 1999-2003
6 ASCE’s Codes and Standards Committee (CSC)

7 Coastal, Oceans, Ports and Rivers Institute (COPRI)
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1 Task Committee 7 (TC7)

2 permanent International Association of Navigation Congress
3 Design classification determination

4 Post-event recovery

5 Hazard level

6 performance level
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1 Batter Piles

2 Desigh method

3 Ground motion determination

4 Probabilistic seismic hazard analysis (PSHA)

5 U.S. Geological Survey

6 Probabilistic Seismic Hazard Analysis

7 Liquefaction

8 Soil cyclic degradation potential

9 Slope stability and lateral ground deformations
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1 Ground surface rupture

2 Inertial and Kinematic loading
3 Seismic earth pressures

4 Pile cap connection

5 Capacity-protected

6 Pile cap connection
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Relative size and location of plastic

hinge shown for comparison
/__ Dowels ./— Deck

b - - —
‘-__- Ir ;'l Ir—l—— l--.‘
1| R 5 = |
17 1 L ' E
P _'.’_ 4 4
r\ -!. o
Embedded Concrete Isolated Welded Welded
Pile Plug Shell Embed Dowels

[v#] Vg8 sld ol (gl oy g jlxo OYLaS Y ST

SS9 aais —1—)-A-Y

g aly3 s gad e 5 5l g 4 Sy e e JU! gz 50k 6N, 50T 535k et oS JLail o

A S Gyd 4 giladie o |y T Cueglia pln B0 yS Sjso il Jlasl g5 ol gl ) 0 Shes 051 Sz 5 (6 Slinles]

380ee sl b Jolao | pedes i3 2 ol 003l g et Loz b plp slois 2 (o 0 ,Shes ()b gz asipns] Js .85

Slalgsl Judo 4y Jlast g5 (ol 5l oolaiwl (iS00 (B Sl ce) 0 Sl v g yuess BB g 00l S O lus ol J8los

S piSa g uiliin] Jawgs oo ploul anllae 4 yidos Sledbl cga 08,5 ood dlgian @3y o o] Ul o g0 o Slos 0,0 3930
Dgds dzxl e [VAl

o e -V -1-A-Y

Dygpan] zé 0 5 05 walss oS el Sy Jlasl l o pdy Spge T i SN Jlasl o SIS jlade 4 (5155 55T 51
g 45 ol ool plsil Jlasl g45 0l sloj ) 0,5ee cwyp Ca (§ylons Slinlej] 0,5 aplys LS, 1o 15 ans Jlasl SO asle
855 050 O)en 5 uilawl 8 5155 bl I b b (o, Sles b

J‘O.m.o 4....»94 -Y-\-A-¥

b.wLoJ séo.w L_Q‘)Y}s o)L\.? &‘“‘*’ 6¢y55 o)‘.\? .b.w}.: éo.w).w ).».a U"" w)Ju S aj.wu_a = eVJM My JL@‘ 39

Wilgs o ooz pl (o e 10 0l wales 48,5 L (0 med s T g aedd 50V 98 o lax Ll slalold 1A ans &, g0 cpl Lo
Ao o lid 09> Sl Ay e jo cwlie 8 ,See Jlail g45 pl IS 50 auled el atis 1 Sy ol jlews S jgae
2Eilejl axdllas 4 495 b puizmod 098 axxl o [14] ()5 5 g2xtile Jawgs oo ploxil anlllas 4 alul, ol jo yion ledlbl cps
S,Shas 59, o Wlgi oo mlogeds iz Cols 4 Hlad Cand (edhe YT Jlo po [Ye] ol en 5 90 Lawgs ous pll

1 Embedded Pile
2 Concrete Plug
3 Isolated Shell
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Relative size and location of plastic
hinges shown for comparison
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2 Fulmer et al. 2010
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1 Pile Build-up

2 Deterioration

3 Extended Strand

4 Prestressing Strands

5 Dowelled

6 Spiral transverse reinforcement
7 Tied transverse reinforcement
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Fig. 6-2. Stress—strain relationship for reinforcing stee
Source: Port of Long Beach (2012)
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Fig. 6-1. Stress—strain relaticnship for confined and
unconfined concrete
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1 Fiber element

2 push-over analysis

3 Nonlinear time history analysis

4 Complete quadratic combination (CQC)
5 Ancillary components
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