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Seismic Hazard of Myanmar
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Plate boundaries, earthquakes (yellow) and volcanoes (red)




Tectonic setting of SE Asia and
the Sagaing Fault, with 10
years of earthquake locations
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slip rate in mm per year
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static Eurasia
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Plate boundaries, faults and rates modified after
NASA/Goddard Space Flight Centre, Digital
Tectonic Activity Map of the Earth, 2000; PLATES
Project, University of Texas at Austin; Replumaz et
al. 2001; Hall, 2002; Vigny et al. 2003; Morley
2004. Base digital elevation model from: Amante,
C. and B. W. Eakins, ETOPO1 1 Arc-Minute Global
Relief Model: Procedures, Data Sources and
Analysis. NOAA Technical Memorandum NESDIS
NGDC-24, 19 pp, March 2009. Earthquakes from
NEIC catalogue, Mw4.0 01-01-03 to 13-02-13.

lan Watkinson 2013
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Gulf of
Thailand

Tectonic Setting of

Myanmar

b

Subduction margin, tick on upper plate
MmN Spreading ridge

w— S lip fault sh i h
rike-slip fault showing shear sense

Normal fault. Tick on hanging wall

Thrust fault. Tick on hanging wall
Other fault

Major river

|}

National boundary

Faults modified after Morley (2004); Mitchell et al. (2007); Searle
and Morley (201 1); Watkinson et al. (2011); Soe Thura Tun and
Maung Thein (2012); Ridd and Watkinson (2013). Base map is a
digital elevation model (DEM) compiled from SRTM V2 1 degree
tiles onshore (ftp://eOsrpOlu.ecs.nasa.gov/) and GTOPO30 tiles
offshore (http://topex.ucsd.edu/WWW_html/srtm30_plus.htm).
Other cultural and physical data from Natural Earth: Free vector

)

and raster map data @ naturalearthdata.com.
@ L(‘“ \




Significant Earthquakes in Myanmar




Significant

Earthquakes

(Hurukawa and Phyo Maung
Maung , 2011)
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MINGUN PAGODA, MANDALAY AREA

(NOW A KIND OF EARTHQUAKE HAZARD MEMORIAL MONUMENT)
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BAGO EARTHQUAKES

Top portion of the pagoda fallen | |
down by 1917 Bago Earthquake )14



Bagan Earthquake,

Top of the Pagoda toppled down by the

1975 Bagan earthquake
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Taungdwingyi Earthquake
22 September, 2003
00:46:54 MST
6.8 on magnitude Scale

/ death, 42 Injure, 180 houses damaged, 182
Pagodas collapsed

-
L

S \ N



0;;‘““"'4‘9 \./
TAIKKYI EARTHQUAKE
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4 January 2006
~  Magnitude 4.4

Mainly affected in monumental buildings
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USGS 0.3 s PSA (%9) : MYANMAR
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Tike Gyi Earthquake

, 13,2017

Magnitude : 5.1

Local Time (conversion only below land) : 2017-03-13
20:49:08

GMT/UTC Time : 2017-03-13 14:19:08

Depth (Hypocenter) : 10 km




USGS ShakeMap : MYANMAR
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¢ Largest instrumentally
recorded EQ in
Myanmar

¢ Largest recorded strike-
slip EQ on earth






Earthquake Effects Site Effect
After 1985 Mexico City (8.1M)

1. Source Effect 1995 Kobe earthquake (6.9Mw)

2. Path Effect
3. Site Effect

Site Effect
(Thickness of Soil
/ layers and their
Path Effect Engineering
Source Effect (Attenuation properties)

(Mode of faulting, of seismic
Geometry, Magnitude, wave)
Seismic Moment)
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Site Effect Determination in
West Downtown Yangon

. Lanmataw Tsp.
. Lathar Tsp.

. Pabedan Tsp.

. Kyauktada Tsp.




\/' Microtremor: A Tool for Site Effect Determination

> vSMAR-6A3P Seismograph and LS-8800 Data Logger for
1 Continuous Recording.

»  GPS Time Composition and 200Hz/s Sampling for Observation.

*

* Microtremor: low amplitude vibrations generated by natural
disturbances such as wind, sea tides or by man-made origins such as
traffic, industrial machinery, household appliances, etc.

D)

&

* Pioneer work: Kanai and Tanaka (1954) - microtremors (ambient
seismic noises) have been studied as a tool to estimate seismic
response of underlying soil layers (site effects).

D)

0

* It has been regarded that the fundamental resonance frequency and
the period of microtremor has a reasonable relationship with the
nature of local soil deposits and dynamic characteristic of the
subsoil.
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1.Frequency of Underlying Soil
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Resonance Vibration- YouTube.mp4

1 Lower Fundamental Frequency: Thicker Sediment

Higher Predominant Period
Dangerous place for High-rise Buildings

Higher Fundamental Frequency: Thinner Sediment
Lower Predominant Period
Dangerous place for Low-rise Buildings




2. Potential Soil Amplification
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magnitude_7.9_simulation.wmv

Lower Amp: Denser Sediment
Weaker Ground Motion

Higher Amp: Softer Sediment
Stronger Ground Motion




3. Potential Soil Thickness
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1 Thicker Sediment:

Higher Predominant Period
Dangerous place for High-rise Buildings

Thinner Sediment:
Lower Predominant Period

Dangerous place for Low-rise Buildings



Average Shear Wave Velocity of upper 30m depth
of underlying soil
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Amplify
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Stronger &
Longer
Ground Shaking

Weaker & Shorter
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Main Input
Data for
Disaster

Management

System










