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Seismic Waves

*

1A

s 4]

{21 Undisturbed material

Compression  Cormpression  Compression
Undisturbed

rmaterial

Expansion Expansion |

(b Prirnany wave

() Secondary wave

}-—Wavelength

SlEAlE

_.{
R

—

Spectral
acceleration

,” Natural period

K / of vibration

Input motion

L w XXX 4 s

X Y . F Y

xs’,,¢ -|¢) SS N 1

A

~

-l rr I— I W |—

\\
A

X X X y

IR



V4 . .~

X X

S I
Gutenberg -
Richter Relation
or
Characteristic
Earthquake

Model

ANY

: III X *‘ k k ‘\-** q “~

_-| . ., . v
— Site BRGE L
- * Surficial layers
X X B
X\,XX~V _|x“|-X”'|“
IS _I . x " . ) "X . g X
(s - 17")s | o
"Boore et al.
(1997) A6, fASpdigh et
al. (1997) 0 o |
MAbrahamson &
Silvao atfpenuation
equation 1007 - 1




(s . 1 7 s s . X ) H xx " s 1
AStyle-of-faulting (Normal, Strike-Slip, L
Reverse) 5
ARupture depth

ASaturation s( 1 Yat short distances
AHW (HANGINGWALL) factor

ANonlinear site amplification
ASoil/sediment

Adepth factor

AVlagnitude dependent

ANonlinear effects on standard deviation

Comparisons of the NGA
Ground -Motion Relations

(2008 ), Earthquake Spectra Volume 24 Overall, the NGA models show similar median
Norman Abrahamson, , Gail values (within a factor of  1.5) for vertical
Atkinson, David Boore, Yousef magnitudes between strike-slip faults with
Bozorgnia, Kenneth Campbell, Brian 5.5 and 7.5. The largest differences are for
Chiou, I. M. Idriss,Walter Silva, small magnitudes (M5) & very large ones
Robert Youngs (M8)
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Acceleration(g)
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Response Spectrum and Structure Response

Wolong station in Wenchuan during the main shock of 12 May 2008
5% damping
5.0 1 | | | |
1stitf structure 11 Assumption: Stiff structures with low
4.5 7 fundamental periods were highly
1=t ,M — vulnerable to this earthquake due to the
. l high seismic force demands
3 e
g 3.5 §———*| Flexible structhre T2>T1
ﬁ JocT=03 l M_L Very Flexible structure 13> T2
L= 3.'0 =t
1] I
© " P —-
O 2.5 =
o - ] ! )
— 1 B '-,;_:;_l.r,g-?,;_ '; = East-West component
(] | - P
bar 2.'0 7 L — -
E 05T <10 North-South component
,f._,‘ 15 \ —Vertical component
: \ T LR
1.0 b, T>1.0
0.5 &\
] S — E——
-
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
1 Fundamental vibration period (seconds)




11

T béa aeUe
.ll N \\
X X <
X .S
S
| . S
"X S



i bea aeUe
Damage Observations: Chemical Plant
12-5-2008 Sichuan -China Earthquake

Location : Shifang town, Deyang ~150
km from epicenter ~60 km fault rupture

Facility damages caused extensive
shutdowns and business
interruption
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Damage Observations: Stiff Structures
Structures with poor seismic performance
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Wolong station in Wenchuan during the main shock of 12 May 2008
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