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The current diploma thesis studiethe behavior of typical urban reinforced concrete
bridge piers , of 5 and 15 meters height, usmgnerical 3D analysis. In addition, we
examinedthe performance of the embeddetbundation of each pier subjected to
static and dynamic loadingthrough 6 seismic stimulations (5 of which were real
seismic reords and one Ricker pulse). Moreoy#ére present study presenta new
seismic design philosophy that takes advantage of stailute” mechanism
(unconventional foundation system)}or that reason two different foundation
systems wereemployed for each bridge pier (single degree of freedom systems), a
conventional embedded foundation and an unconventional (underdesigned)
embeddal foundation. The response of each piduring the dynamic analysis
differed according to the frequency content of the ground motions that were applied
to the numerical analysis. In some cases the slenger was affected more by
specific seismic response and m other cases the squat. Whjleserious inelastic
structural deformation wa provoked forthe conventional foundation systems,
following very strong seismic shaking, well in excess of the design limits, the new
design approach on the contrary wasopen advantageous for this type of seismic
shaking.The seismic rocking isolation response of the slender bridge pier was proved
to be efficient for all 6 seismistimulations. Althoughthe seismic rocking isolation
response of the squdtridge pier was #icient as well, the unconventional designed
pier wasnot shown to have apparent advantage over the conventional designed one,
apart from few specific stimulation patterng conclusion, itnust be recognized that

in spite of the fact thathe effect ofthe rocking mechanism on the ductility demand
and strength denand of the piers was proven benefigidhis benefit is associated
with increased residual settlements.
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Pier Height Pier Design Residual totaldrift:cm 41:/h
5-m ConventionaDesign 0.03 0.01%
' Rocking Isolation 0.05 0.01%
15- m Conventional Design 57 3.73%
' Rocking Isolation 2.5 0.07%
Lixouri
Pier Height Pier Design Residual total drift:cm  4¢/h
5-m Conventional Design 0.7 0.14%
' Rockingsolation 1 0.08%
15- m Conventional Design 950 63.33%
' Rocking Isolation 10 0.33%
Rinaldi
Pier Height Pier Design Residual totaldrift:cm  4¢/h
5-m Conventional Design 2 0.30%
' Rocking Isolation 1.5 0.02%
15-m Convgntional Pesign 1000 66.67%
' Rocking Isolation 10 0.20%
Takatori
Pier Height Pier Design Residual total drift:cm  4¢/h
5 m Conventional Design 0.4 0.08%
' Rocking Isolation 4 0.19%
15- m Conventional Design 1140 76.00%
' Rocking Isolation 10 0.13%
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Pier Height Pier Design Residual total drift:cm  1¢/h
5 m Conventional Design 25 5.00%
' Rocking Isolation 1.7 0.01%
15-m Conventional Design 27 1.87%
' Rocking Isolation 5 0.17%
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5:m Conventional Desig Rocking Isolatiol
Aegion 0.028 0.020
El Centro 0.013 0.015
Lixouri 0.065 0.043
Rinaldi 0.430 0.030
Takatori 0.024 0.166
Ricker 4.295 0.030
Pier Heigh‘ >demandedK cap?acity
15: m Conventional Desig Rocking Isolatiol
Aegion 0.219 0.039
El Centro 10.97 0.029
Lixouri 219.38 0.103
Rinaldi 219.38 0.081
Takatori 269.53 0.132
Ricker 0.627 0.059
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Aegion M max: g
Pier Height Pier Design Original Record ABQ free filed Deck
5-m Conventional Design 0.55 0.54 0.71
' Rocking Isolation 0.55 0.55 0.56
15-m Conventional Design 0.55 0.53 0.4
' Rocking Isolation 0.55 0.52 0.26
El Centro N max: @
Pier Height Pier Design Original Record ABQ free filed Deck
5-m Conventional Design 0.31 0.36 0.47
' Rocking Isolation 0.31 0.37 0.53
15-m Conventional Design 0.31 0.35 0.4
' Rocking Isolation 0.31 0.37 0.25
Lixouri . max - 9

PierHeight Pier Design

Original Record ABQ free filed Deck

5-m Conventional Desig! 0.63 0.59 0.84
' Rocking Isolation 0.63 0.61 0.74
15-m Conventional Desigi 0.63 0.59 0.53
' Rocking Isolation 0.63 0.62 0.33
Rinaldi hhax: O

Pier Height PierDesign

Original Record ABQ free filed Deck

5 m Conventional Design 0.82 0.88 0.97
' Rocking Isolation 0.82 0.89 0.81
15-m Conventional Design 0.82 0.89 0.51
' Rocking Isolation 0.82 0.88 0.4
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Takatori h max: O
Pier Height Pier Design OriginalRecord ABQ free filed Deck
5-m Conventional Design 0.61 0.56 0.74
' Rocking Isolation 0.61 0.57 0.88
15-m Conventional Design 0.61 0.58 0.45
' Rocking Isolation 0.61 0.56 0.33
Ricker hmax: O
Pier Height Pier Design Original Record ABQ frediled Deck
5-m Conventional Design 1 1.13 1.06
' Rocking Isolation 1 1.12 0.78
15-m Conventional Design 1 1.15 0.59
' Rocking Isolation 1 1.12 0.37
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