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28°N

24°N

Valley of Mexico
(Mexico City):
*  More than one third of Mexico’s
population lives in this region.
* More than one third of the GDP is
generated here.
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To understand the natural hazards is a priority



s TrTuT0 |

DE INGENIERIA

UNAM Introduction

Most of Mexico City is located in a former lake

28°N

24°N

20°N

16°N




s TrTuT0 |

DE INGENIERIA

UNAM Introduction

Most of Mexico City is located in a former lake

28°N

24°N

20°N

16°N

Unusual site effects



INSTITUTO
DE INGENIERIA

UNAM

Introduccion

Ground Motion Amplification and Long Duration
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Acceleration records for the Mw 8.0 September 19th
Michoacan Earthquake. After Singh et al. (1988, BSSA).
Instrumentation and data maintained by the Seismic
Analysis and Instrumentation Team (I1-UNAM).
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Introduccion

Ground Motion Amplification and Long Duration

Reason:
IMPEDANCE
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Acceleration records for the Mw 8.0 September 19th
Michoacan Earthquake. After Singh et al. (1988, BSSA).
Instrumentation and data maintained by the Seismic
Analysis and Instrumentation Team (I11-UNAM)
Geotechnical Zones

B Hills (rock) [ Transition [ Lake
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Seismic Analysis and Instrumentation Team (lI- time (s)
UNAM) 10
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*NO consensus on the mechanism




INSTITUTO
DE INGENIERIA
UNAM

* [ntroduction

« City-Soll Interaction
« Central Mexico and Valley of
Mexico Velocity Model
» Mexico City Model
e Simulations and Results

 Conclusions



@g e
22 L1 unam City-Soil Interaction
Input
Velocity M’Zdel Ff@dn, Methodology Output

Elevatan (km)

No Buildings

= Numerical Solution
Hercules (Tu et al, 2006)
(MIZTLI and TONATIUH cluster
City Model DGTIC & IE UNAM) : =
N
II.I""M. L‘ |
Mt {1 b DL v e g

Source Description




LooGoe..

DE INGENIERIA

UNAM City-Soil Interaction

(o
KJ
S5

c

l{‘gi ';:i
(i~ (-
i ) ;

Input

LUinoer Mantle 1

Velocity Mode : . —
.| 1 Spatial Database Manager

utput

Buildings

City Model

L
LJM hllJIl-hLluuwu.m.. LY

Ml o,

3
s h e 1
Source Description W Y ——




@g e
22 L1 unam City-Soil Interaction
Input
Velocity M’Zdel Ff@dn, Methodology Output

Elevatan (km)

No Buildings

= Numerical Solution
Hercules (Tu et al, 2006)
(MIZTLI and TONATIUH cluster
City Model DGTIC & IE UNAM) : =
N
II.I""M. L‘ |
Mt {1 b DL v e g

Source Description




S3i8 ULl
R[] ormocne City-Soil Interaction
Input
Yl L _
. U Spatial Database Manager Htput
Q Hercules (Tu et al.,2006) Buildings

Linear Finite Elements
Rayleigh Damping
» Paraxial absorbing boundries

= Topography (Hartzell et al., 2010,BSSA)

City Model

i '|'-i¢|M 1 IiL-" uakay

L
IJ"' i‘||J|l-|iLiHnuwu.m-.h. [V g Buildings
J'_b% o e
F - lf""“_—\_ = — I
= |E
.. 1 = ) R — r)
Source Description . J;




INSTITUTO
DE INGENIERIA
UNAM

* [ntroduction

« City-Soll Interaction
» Central Mexico and Valley of
Mexico Velocity Model
» Mexico City Model
e Simulations and Results

 Conclusions



INSTITUTO

Unav " Central Mexico and Valley of Mexico Velocity Model

Depth, km
Lo

'
50 100 150 200 250 300 iso 400 450 So00

02w 9% I B :
30
Distance Abong Transect, km

Model Extension

0 km Tomography results (Iglesias et al., 2010)

Constrained  with  gravity and  other
geophyisical and geotechnical information (e.g.
Espindola, 2001; Valdes & Meyer, 1996)
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GUI CMVM

Central Mexico and Valley of Mexico Velocity Model
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Clay/low velocity deposits thickness

0

Model construction is based on:

* Fundamentamental periods in the
Lake

i * A background mean profile

« 15 profiles

The information is used to generate a
regular grid.

23
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Clay/low velocity deposits thickness Vs (m/s) at depth 15m
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Mexico City and Metropolitan Area Building Inventory

Information Available:
* Building inventory
» Property polygons (city)
* Property’s maximum
number of stories
« LIDAR (5m resolution)

Num. Stories

3_ .
~
S 3
(@]
£ 8
LO
—
vV 2
N
N
0 10 20
Built

| “Free field”

Cool color levels depict clay/low Vs thickness
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Processing Building Inventory and LIDAR

Inventory LIDAR
« 1 Bit discretization in a regular grid . Re-discretization in a regular grid
(5m resolution) (5m)
+ Estimate maximum height using #

« Apply filters to identify O height

« Cross information with inventory and
apply filters to remove spurious
data.

stories
* Cross information with LIDAR
(remove areas non built areas per

property)

Vs is assigned assuming that each
building behaves like a shear beam
and the fundamental period is
#stories/10
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Processing Building Inventory and LIDAR

Vs is assigned assuming that each
building behaves like a shear beam
and the fundamental period is
#stories/10

Tallest building (225m)




INSTITUTO
DE INGENIERIA
UNAM

* [ntroduction

« City-Soll Interaction
» Central Mexico and Valley of
Mexico Velocity Model
* Mexico City Model
« Simulations and Results

 Conclusions



INSTITUTO
DE INGENIERIA

UNAM Simulations and Results

Schematic mesh
( True mesh ~9.2 millions elements)

40

30

—_ 2080

£

<
10
0

DF
Preliminary Simulation '
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Buildings
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» Intraslab Earthquake

» (regional effect minimized) 20° e
« June 16" Mw=5.9 Huitzuco,
Mexico
* Maximum Frequency=1Hz
« 85 seconds simulation 19°

« ~215 K elements
«  Minimum element size=2m

18°

Latitude

-101° -100° -99° -98° -97°°
Longitude

Simulated at DGTIC-UNAM
cluster
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Peak Velocity (“free surface”) Building height
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Building height
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* The effect of the build environment on the wave
field is important in Mexico City.

« Peak ground motions parameters tend to be
lower when building clusters are present

 The buildings are one of the mechanisms that
can be responsible for the observed in the
ground motion in Mexico City.

* A larger set of simulated earthquakes s
required.



