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Purpose of Presentation

= SNOeW not all patter piie systems periorm
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MOTEMS Evaluation Procedure

= ldentty the rallure mecnanism ol the
Datter plie-0eck connection
= Re

PaSE the lateral load between the
e and the deck when the lateral
nent Is reachea.
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= PUsh on the structure untl'subsegqgu
iallure(s) nave been raentitiea.
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Batter Pile Rules

E

St at "J" € C er ction

— Geotechnical compression ca apac Ly IS
AlMOSt always greater than tension
CapaCIty.

— [[ension capacity o1 pIie IS almost always
greater than connection

RUle NO. 2 — Rule No. 1 IS Aot always true!!
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MOTEMS Example
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First Fallure Issues
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Pushover Plot
(From MOTEMS)

S
)]
2
a
Lo
0
=
©
o

Plumb Piles

Batter Piles

Displacement
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Pole Vaulting

= A deck structure that allows vertical'displacement will

MINIMIZe plie and decK IBrCES Irom pole vaulting
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Types of Deck Restraint
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Inelastic Displaced Shapes

with Pole Vaulting
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Battered vs. Plumb Pile Frame
Pushover
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Battered vs. Plumb Pile Frame
Displacement

Base Shear vs Spectral Displacement with Capacity (Pushover) Plot

4 1 2 b att | CLE 3% Damping

—&— CLE 10%Damping

= =(CLE 20%Damping

2 . 1 Capacity(pushover) Plot

Bilmear Pushover Plot
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Conclusion — Unrestrained Battered
Frames

— Widtn between pIies — W.

— Height— H
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Example Pier Retrofit Concept Study

= (Concrete Pler:
= Not a M.O. 1.

= [ININ° concrete deck
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Example Pier Transverse Section
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Tension Pile Capacity
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Pushover Plot for Pier
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Site Specific Response Spectra

—e—CLE 5% damping
—=8—Q0LE 5% damping
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Estimate Displacement Demand Using

Base Shear vs Spectral Displacement with Capacity (Pushover) Plot

— CLE_ 5% Damping

—e&— CLE 10%Damping

— — CLE 20%Damping
Capacity (pushover) Plot
— Bilinear PushoverPlot
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Transverse CLE Performance
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Transverse CLE Performance

" Forthis structure tension pIies appear to slip
Jue tominimal empedment. (i:e. Rule 1" d0es not
APPLY)

" Hingeioerms inade damage acceptanie

rana plump) likely 1o walk

(‘L’

= [lension piles (natt

QUL O1;SOIl OGN SUBSEqUENt CYCleES
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Post CLE Earthquake Condition




Summary

= MOTEMS provides on general guigance witn

[ESPECL Lo batter pile analysis and aesign:

= Nererore seismic r)erform«ln CE IS very

— Restrained decks do worse

— [[Eension connection auctility: alse Important
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