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EARTHQUAKES 101 EARTHQUAKES 101

‘Sagbayan Municipal Hall, Bohol
M7.2 EQ, 15 Oct. 2013

& ACTIVE FAULTS, EARTHQUAKES, SEISMICWAVES ©
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~ 20 Earthquakes Per Day (mostly unfelt: < M4.0)
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EARTHQUAKESIN LOW STRAIN ZONE!



EARTHQUAKE HAZARDS

N. Luzon Earthquake
16 July 1990, M 7.8

GROUNDRUPTURE

EARTHQUAKE HAZARD:
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EARTHQUAKE HAZARDS
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Theory

Hyatt Regency Hotel, Baguio,1990
Magnitude 7.8

Kobe Skyrail, 1995
Magnitude 7.5

GROUND SHAKING

EARTHQUAKE HAZARDS

PR (2 5]
Earthquake-resistant traditional “nipa
away from the ground rupture of the North Bohol Fault, practically
undamaged by the Mag 7.2 Bohol Earthquake

Earthquake-resistant wooden house vs collapsed concrete house

GROUND SHAKING

EARTHQUAKE HAZARDS

PHILIPPINE SEA

&
X

cevemes sea )

TSUNAMI PRONE AREAS IN THE PHILIPPINES.

TSUNAMI

GROUND SHAKING

EARTHQUAKE HAZARDS

Abatan Bridge, Bohol, Oct 2013,M7.2 Dagupan City, PH| 1990, M7.8

LIQUEFACTION
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urned house at the toe of the Pitogo Landslide, induced by the M6.9 Negros Road displaced vertically by about 20 m, resuling from a landslide induced by the
Earthquake, of February 2012 — 3 dead (Bgy. McKinley, Guihulngan Town) M6.9 Negros Earthquake of February 2012 (Bgy: McKinley, Guihulngan Town)

) LANDSLIDES _ & LANDSLIDES

EARTHQUAKE HAZARDS EARTHQUAKE HAZARDS
* 15 October 201 15 October 2014, Magnitude 7.2 BoholEarthquake

* AN A
House éngulfed by tension crack at landslide crown “Caramelized chocolate” hill in Sagbayan (close to epicentral location) —
(or a suspected sinkhole?). Bagtik, Catigbian landslides in sinkhole areas

LANDSLIDES 3 LANDSLIDES

EARTHQUAKE HAZARDS

Earthquake-induced Sinkhole Formation

) ounerataed Geotogiet wap of sty Aren [ Y

- | “15-davaftershock distribution |

Calape

Antequera

Total number of sinkholes in Bohol based from topo maps and RS images: 1,187

@(as of December 2013) S'N QLES




LEGEND: 1. Geophysical Survey (GPR by MGB)
- Cavities ! Void - c-w-c’mwﬂ 2. Geotechnical Drilling (recommended)
Limestone | T

MITIGATIONEFFORTS
NORTH BOHOL FAULT VS WEST

(EARTHQUAKE RECURRENCE INTERVALS)

cultivated soil and fill

Manila (WVF)
Mag. 7.2
ERI =375 yr
+/- 200 yr

NW LUWAK TRENCH- SW wall

Legend
. Clay 1

= Cotoum : Bohol (NBF)
= et f g Mag 7.2
it ERI (tentative)

Rimando, 2015 =>300

2 HOW STRONG GAN THE EARTHQUAKE GET(MAGHTTUBE)?
PALEOSEISMOLOGY

Resistant Calape Church!
Tubigon

THE RETROFIT
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MITIGATION EFFORTS
1. HOW OFTEN DO FAU

. Coliuvium
Bedrock (Sitstone)
BN Fault Trace

1THAA MG

MITIGATIONEFFORTS

Coulomb stress change (bar)

3. WHERE ARE THE LIKELY

y SITES OF THENEXT
AN EARTHQUAKE?

Negros /

Tatiude (degree)

)

15 October 2014, Magnitude 7.2 BoholEarthquake

Baclayon Church

THE RETROFIT CHALLENGE!
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