Some Additional Effects of Ground Motion
Characteristics on Inelastic Response

> We have seen that the general Duration of shaking

dynamic characteristics of a o Generally, we do nof worry about
ground mofion have a big durafion of shaking as peak inelastic
influence an inelastic response. response tends to remain constant
> Similarly, structural properties e
(T, &, Q. K, efc.) have a big o Earthquake durafion can be important
Ef;’E?:.‘rT L were the structure is susceptible fo:
' - : Cyclic deteriorali
o Before moving on, we will look : E*:;ﬁ ; E;ﬂ Efﬁ:ﬂ;ﬁes
at two other contribufions fo i
response: B e
1 Duration Near-fault ground motions
] i o Different frequency and temporal
2. Near-fault ground motions charsrfariclie hd i

o Large accelerations
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Low-Cycle Fatigue

Popular Damage Index -- Park and Ang

o Damage related fo both _ ME, AT,
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. Fromn: Taran-Gilmore and Jima, “Tamage Modal for Practical Seismic
By = My — BNEg, O Jy = Mg + BNE g Duasign,” Earthquake Spectrum, FERT, Ang 05
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Low-Cycle Fatigue

Low-cycle fatigue
may control design

for long duration
events or fragile

s structures
Manson-Coffin Type Damage Mechanics Models
o Park and Ang mode! suffers from ., L,
theoretical imitations : . ]
o Lamger cycias showd cause ) I Teid ! 1".
gispropartionately larger damage | ﬁﬁ‘k n
than smalier ones. L AL
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Fromn: Taran-Gilmons and Jirsa, “Damage Modal for Practical 2edsmic
Dagign,” Earthgmake Spacum, FFRT, Aug. 05
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Comments on Near-Source Motions

Generally, near-fault earthquake

motions can be treated using the
same basic approach discussed
previously. But....

1. More infense motions than
previously considered in design
» Relatively few recorded large,

near-field motions so unceriainty
of estimates is high

» Design criteria may thus change
after each new major earthguake

» Careful estimation of ground
motion characteristics needed for
design to avoid excessive
demands.

2. Veriical motion may be a higher
percentage of horizonial.

AJA,
1

1
23

distance
See papsr by Bazognls ang Campbsl!
3. Severe pulse-like mofions

. T becomes longer with M, s0
man'_n.f structures act like they are
on amplified acceleration region
of spectrum (energy preserved)

» Damping is not going to help
these structures very much
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Near-Source Pulse Effects

= A conirolling aspect of = Fault normal motion
virtually all Los Angeles normally has more severe
and San Francisco region effect (response spectrum)

than parallel motion.

design earthquakes. 3 x
o Some studies available ....

o Substantial differences

exist between fault nc:rmaf gfcféiﬂﬂi;ﬁ;:z ﬂ:ﬂr =
T P AR RN TS Simplifications useful for
d. * Nommal assessing effects.
/ \\ B y ., Two important effects:
k ,nr\‘\ » o opectral Characieristics
Parallel il o Wave propagation
ra t | - : effects (discuss later)
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