Earthquakes in Korea : tectonic setting of east asia
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Plate name abbreviations

30'N . AMU - Amurian Plate
. AUS - Australian Plate
EUR - Eurasian Plate
IND - Indian Plate
NAM - Morth American Flate
OKH - Okhotsk Plate
PAC - Pacific Plate
PHI - Philippine 5ea Plate
SOM - samalian Plate
SUN - sunda Plate
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EQs in Korea (AD2 ~ 1904) : intensity
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Number of felt earthquakes in historical literature : about 1800

VII (ML 2 5.5) : about 40 with damages
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Historical Earthquakes

. At least 1,800 felt earthquakes since AD 27
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Major Events

1) AD 779, Gyeongju
(the Silla Dynasty)

- X (MM Scale), M6.7~7.0
- Killed ca. 100 people

The worst casualties in history

2) AD 1643, Korean Peninsula
(the Joseon Dynasty)
Occurred pervasively in whole
country

- Ground cracks & Water gush
(Ulsan)

- Rampart breaks (e.g.Daegu)

3) Other M6.0 over events
- AD 1518, Seoul

- AD 1597, Samsu

- AD 1810, Cheongjin




EQs in Korea (1905 ~ 1999) : magnitude
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Number of earthquakes with ML > 4.0

occurring on land : about 50
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Inland earthquakes greater than M=4.5 in Korea

M=5.1
M=6.2
M=5.2
M=5.0
M=5.0
M=5.0
M=5.1
M=5.0
M=4.6
M=4.5
M=4.9
M=4.5
M=5.0
M=5.2
M =58

43N

42N

41N

40N

38N

38N

3%¥N

36N

35N

34N

33N+

1Z3E 124E 125E 126E 127E 128E 129E 130E 131E 132E



Instrumental Earthquakes

= Gyeongju Earthquakes (2016. 07. 05 ~ present)
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World’'s Top 10 Regions

having densely concentrated
Nuclear Power Plants

3.8 millions of people

1) Korea (Gori) : 8 plants
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(&) Ukraine (Zaporizhya) 6 plants

2.2 millions

460 thousands .

The most densely concentrated area



Kyungju EQ (2016, 9.12)

* Gyeong-Ju Quake M= 5.2/5.8, 09/12/2016

The first (pre-) shock: M. 5.2, 19:44 . /(‘”“/ L o=
The main shock: M 5.8, 20:32 4
Focal depth: 13km (relatively deep)
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Steel Structures & Seismic Design Lab, Dept. of Arch and Arch Engrg, SNU

Magnitude reported

log(E) =11.8+1.5M,: E =10"*"" (ergs) (1)
M, =(2/3)log(M,)—10.7; M(seismic moment) =10"*"""* (dyne)

The main shock: ML 5.8 :>

The main shock: Mw 5.36
Focal depth: 13km

Focal depth: 15km

(per Prof. YH Kim, SNU)
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Steef Structures & Seismic Design Lab, Dept. of Arch and Arch Engrg, SNU

Quite high PGA, but the duration is short.

Nyquist freq.= 25 Hz
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Nyquist freq.= 25 Hz
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0 "Apparent magnitude of PGA
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dnd

Unreinforced block wall fallen
down

Failure in an already poor (non-
engineered) construction

i o datisad Typical cc-rner_cracking at
opening

Damage observed in a 3-
story RC Building (Ulju,
Ulsan)_ ceiling and brick
wall failure

Steel Structures & Seismic Design Lab, Dept. of Arch and Arch Engrg, SNU



The most impressive failure mode_ “short-
column” shear failure




+ Epicenter (USGS)

1952 M 6.2 EQ near Pyung-Yang “during
Korea War”

Known during the technical meeting between south and
north Korean seismologists for the KEDO program
(supporting program for north Korea’s NPP) once
promoted but now halted

Seismic design is one of the top priority issues in any
nuclear power plant construction

The information following is based on the presentation
made by Drs. TS Kang and MS Jeon (former KIGAM B
researchers) at the EESK symposium last year: ::i'
“Seismological evaluation of major earthquakes in Korean ;
peninsular and seismic safety of building and civil Yeliow
structures”, Feb. 23, 2016 Ses

The occurrence of this major EQ was not well recognized

probably due to the turmoil during the war, but... Epicenter location
reported by USGS

Steel Structures & Seismic Design Lab, Dept. of Arch and Arch Engrg, SNU

“100 or 1000 times more meaningful than historical

- Date and Time EQs since this is instrumental”
= 1952-03-19 09:04:18 (UTC) 1636 744 00 — 2007 1720 2353

= 1952-03-19 18:04:18 (Local Time)

« 3B.872°NM, 125.834°E

» Nearby cities
+ Chung-HWA: 3 km
= Pyung-Yang: 19 km
+ Sariwon: 41 km

« Focal depth : 35.0 km (estimate; appear to be rather
deep, less damaging)

» Magnitude reported by various researchers based on
measured records: M= 6.2~6.5

RUSSIA_ Rustanovich et al.(1963): M=6.3
CHINA_FEEFMBERFHIHHEP O (1987) Ms=6.5
Yuche Li (2001): M=6.5

JAPAN_Ishikawa et al.(2008): Md=6.5 {Ishikawa et al., 2008)
UsA USGS Mw 6.3 SOURCE: the presentation made by Drs. TS Kang and MS Jeon at the EESK

— symposium last year: “Seismological evaluation of major earthquakes in Korean
KOREA_ Kang (2011) Mw 6.2 peninsular and seismic safety of building and civil structures”, Feb. 23, 2016

Steel Structures & Seismic Design Lab, Dept. of Arch and Arch Engrg, SNU
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