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Seismic Hazard from Distant Earthquake for Bangkok and the Recorded
Ground Motion from 2025 Mw 7.7 Mandalay Earthquake
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Presentation Content:

« Seismic Hazard for Bangkok

« Seismic Design and Ground Motion Selection
for Bangkok

 the Recorded Ground Motion from 2025 Mw
/.7 Mandalay Earthquake
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V. Strong

MMI V to PGA 0.04g -0.07g

1930, 5 May, 13 45 58 (GMT) Woden et al. (2012)

Pegu

In Bangkok itself though the dJdamage was tr1V1al,
consisting as_it did of only a few miuor cracks in six- and

seven-storeved buildings, the earthquake caused con51derable

Lamps and fans were set in motiocn, unlatched doors moved to
and fio, thJ.e_lm.bLa.k.ed_s.ta.tJ.ona.ny_mn.t.QLc.aLue.LLsﬁen_tp
move: water in tanks was disturbed, the masts of the
wireless station swayed distinctly, electrical installations
were short-circuited while some clocks with heavy pendulums
stopped. The duration is stated to have been about one
minute and the direction from north-west to south-east.

Source: Nutalaya P, Sodsri S, Armold EP (1985) SEASEE Series on Seismology, vol II—Thailand, Southeast
Asia AssociationofSeismology and Earthquake Engineering and U.S. Geological Survey
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National Standard DPT 1302:
Seismic Resistant Design of
Buildings and Structures

Issued by Department of Public

Works and Town & Country

Planning, Ministry of Interior
(2018)

Model Code: ASCE 7-05

Require the values of SA at 0.2 sec
and 1.0 sec with 2 % probability of
exceedance in 50 yr (2475-year
return period) for defining
Maximum Considered Earthquake
(MCE) ground motion



Hazard Models for Thailand — y.ni461 University
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Major cities in NSA have variable seismic hazard
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The 3-D deaggregation at 2,475-year return period
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« Arakan subduction zone Ilast

05E] | rupture cause Mw 8.5+ in 1762
S. Chinal [/ »

« Wang et al. (2013) estimated the
recurrence interval about 500 —
700 years

* Distance from Bangkok about
700 — 900 km

General
elevation

N 1700 M
il 500
':;:;




Observed uplifted Oyster reef around 1-6 meters indicating M 8.5+ for

historical earthquake in this area

KPU-15
14C 1417 - 1618 C.E.

Upper-limit of modern o/~

Elevation above MSL (m)

Courtesy: Wang et al. (2013)
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Conditional Mean Spectrum at different spectral periods for 2475 year return period
Mw 6.7 Distance 130 km e = 1.5

Mw 7.5 Distance 100 kme=1.0  Nfw 7.5 Distance 150 kme = 1.0

—— avg0.2s
= ~—avg0.5s
g — avg1.0s

avg15s
avg2.0s
Mw 8.5+ Distance 700 km g = 1.5 e
—UHS
Mw 8.5+ Distance 700 kme = 1.5
i Mw 8.5 Distance 700 kme = 1.2
0.01 0.1 1 10
T (sec)
CMS (0.2s)-Summary of Properties of Rotated & Scaled Horizontal Records
Scale . . )
Comp. Event |Year Station Mw |Mechanism| Repi (km) Vs30 (m/s)
Factor
GM | 0.8891 |Kobe- Japan|1995 OKA 6.9 | Strike-Slip 86.9 609
] Anza - Tripp Flats . ,
GM | 1.1524 [ Hector Mine|1999 . 7.13| Strike-Slip 102.4 684.9
Training
Northridge- Rancho Cucamonga
GM 1.0221 1994 6.69| Reverse 80 821.7
01 - Deer Can
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Conditional Mean Spectrum at different spectral periods for 2475 year return period

Mw 6.7 Distance 130 kme=1.5
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CMS (3s)-Summary of Properties of Rotated & Scaled Horizontal Records

Comp. | Scale Factor Event |Year| Station |Mag| Mechanism | Repi (km) | Latitude | Longitude

GM 2.35 Tohoku |2011| OSK004 | 9.0 Thrust 747 34.7405 | 135.6394

GM 1.73 Tohoku |2011| HKDO6 | 9.0 Thrust 663 439136 | 144.6657
W. Coast of

GM 2.58 Northern [2004| PYAY | 9.0 Thrust 1625 18.799 95.199

Sumatera




Ground Motion Selection by the Conditional Spectrum Approach
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Acceleration (g)
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y) Amplified Ground Motion in Bangkok Basin (by 1D SHAKE Analysis)

Basin Amplification of Ground Motion
S — e
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Input Ground Motion: 2011 Tohoku SIG007 (M 9.0, R 689 km, SF = 2.4)
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SOIL AMPLIFICATION EFFECT CMS(2s)
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g Bangkok Design Spectral Response Acceleration &
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e Seismic Stations in and outside Bangkok Basin
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Cdmparison of Acceleration Records in and outside Bangkok Basin
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« Soil Amplification 3 times in Bangkok Basin

« Significant Duration 4 times in Bangkok Basin
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Observed Strong Motion
Inside Bangkok Basin

-
PWSA 0.02g
BKSI 0.02g
KMUA 0.02g
BKKA 0.004g
132 PTNA 0.02g
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Frequency(Hz)
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Energy Content for Strong Motion inside Bangkok E
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Body & Surface Waves traveling time to Bangkok

Body wave PWSA

2-min after earthquake OT

!

|

Surface wave
4-5 mins after earthquake OT

T

 We have 4-5 mins to warn people if
M 7.7 - 2025 Mandalay, Burma Earthquake Early Warning (EEW)

(Myanmar) Earthquake System is ready.
«2025-03-28 06:20:52 (UTC)

* Reduce Sky Train Speed / Stop
People Using Elevators.
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PWSA Mandalay Earthquake 2025
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PGA(%g) | <0.05 0.3 2.76 6.2 11.5 21.5 40.1 74.7 =139
PGV(cm/s) | <0.02 | 0.13 1.41 4.65 9.64 20 41.4 85.8 =178
INTENSITY | 1 |1 | v v Vi Vil
Scale based on Worden et al. (2012) Version 1: Processed 2020-02-06T19:31:16Z

A Seismic Instrument o Reported Intensity v Epicenter 3 Rupture
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PWSA Mandalay Earthquake 2025
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