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Active Fault Research Center
( AFRC ) ance 2001

Active Fault Research Center (AFR C) 1s launched i/ April 2001 as
one of major research units of the new Geological Survey of Japan
(GSJ), according to the establishment of National  Instatute of
Advanced Industrial Science and Technology (AIST). AFRC I1sone
of responsible organizations for active faults studies In Japan under
the Headquarters for Earthquake Research  Promotion of the
Japanese government (HOERP). AFRC will make possible efforts
to provide mnovative, reliable scientrfic results to help reduce losses
from future earthguakes and tsunamis.




Murssion oFAFRC

Active faultsurvey and evaluataon for
Tuture actavity

Assessing earthguake hazards by fault
geom etry,, subsurface geology, fault
modeling, strong motion evaluation

Public eutreach
Sunvey: resullt papers, MapdlDatabase




Active fault surveys in Japan
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Submarine faults, lyo-nada, MTL




Submarine faults, lyo-nada, MTL
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Tottori-ken Seibu earthguakell of
N[oAVARIVZ0/0]0 (M7 3 JMA)
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Fault Model of the 2000 Tottori-ken
Selbu earthguake
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Fig. 2. Fault model used in analysis of strong ground maotion data.




Distribution of total slip oni faults
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Surface

ruptures
and Trench
sites

Modified from
Fusejima, Y.
et | (2001)
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Trench log
at the Kamakura-yama site




Fault Activity: Evaluation

Maximum Probabsities for an Eanthquake

Seismoganic Faults and Bahavicml Segmants
. in the Coming 100 Years
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3D geological structure model offOsaka hasin
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Fault model off Uemachi faul; Osaka pref-
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Fig. 1. Fault model used in this study. [n o map after Mizuno et al. (2002), pink solid and dotted lines indicate active faults
{mainly active in the Late Pleistocene and Holocene) and inferred active faults, respectively. Bed lines indicate active faults
concealed bencath the alluvial plain. 13, and I3, indicate fault-parallel and fault-normal distances, respectively. Red stars

are canchdate locations for an imitial crack.
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Intermational cooperation
INAERC, GSJ-AIST

Intoductaon of Geo-shicers o USA,

Columbra rver, Arkansus, Haywalrd faukt
Tsunamis, USA, Chile

1999 Izmit and Duzce earthguakes, Turkey.
1999 Chichi Talwan earthguake
2001 Kunlun-shan eg. China




Deeper geology below trenches
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Hayward fault
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ig. 2. Application of geoslicer to active fault research at conventional trench sites. A: flow of the survey, B: driving a geoslicer
from the bottom of the trench, C: an extracted geoslice showing layers displaced by faults.




New: evidence for earthguake over 2000 years,

Washington State

Prd mada lakar in
this plane

B Slica

Sleaalpile
{drivan first)

|
| | aripping top of

1A To vibratory hamemar
I shutter plate

Shiiller
plata
fedrien
second |

Lowrer part of
shitter plate
9.1 m lang

Chgp

Sooradc

016 m
dies on !

i
¢ Tide ranga
i o=Em

Erosicinal banch withiout

dikes al the surfacs WASHMOGTON ;

Fag. 1. (@) dn this gleodo, geosiieing & e progress afong e Colurbng Siver ol Huriing fabarad, Wissthingéor, (B The dlagram phees o solemalic e
af a sliee v e area stown i (al Pofogmeh coasesy of SaY Fgoer Longiew Daily News, Septemnier 26, 2000

Brian F. Atwater et al.

Eos, Vol. 82, No.49, Dec. 4, 2001, p 603-608

Geodlicers
Liquefactions
Columbiariver

120

British Calumbia

2 ‘u‘m
“2 Calumbre River_
- astuary

Ciragan
HORTH

2 . AMERICA -.---
PLATE |

Califormis

Fig 2 Mg D acliodng the inferrad
FLUpARIRE T af e 5 DO Carsonndiny ecatlineaaine,



New Madrid Earthguake Zone, Arkansas
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New Madrd Earnguake Zone, Arkansas
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The geoslicing at two sites E L |
near Blytheville, Arkansas | |
P ¥
£ |
In the fall of 2001, a US-Japan team made o .; i |
geoslicer surveys of liquefaction features in the E '. | .
New Madrid seisnic zone of the central United | |
States in hopes of improving methods for 3 | ! .
esti mating ground motions from historic and e I R |
prehistoric earthquakes. Large earthquakes = R R
occurred on December 16 (twice), 1811, and on § F[ | |
January 23 and February 7, 1812 at the New P CE
Madrid seismic zone. Ground shaking from these TN | .
earthquakes, which were feltas far avay as on the ¥
Atlantic coast and Gulf of M exico, produced g | oL 1Y
thousands of sand blows on floodplains of the Lﬁ; P A
M ississippi River and nearby streans in an area at PO F
least 80 km by 200 km. Prehistoric sand blows, b g
recognized In part by stratigraphic relations with _ ~
Native American horizons and features, show that el
earthquake sequences produced similar I"'ﬁ"lj"““
liquefaction fields in this area about A. D. 800-1000 SR ol :
and 1300-1600. | — L . e | |
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The geoslicing at two sites near
Blytheville, Arkansas

The geodlicing was done at two sites near Blytheville, Arkansas (sites JP and HF). A
trench at the JP site, excavated by USGS and the University of Memphis, showed a
sand blow of fine to medium sand with many mud clasts. On the ditch wall at the HF
site, a sand blow intrudes a paleosol containing artifacts about 1 m below the surface,
and almost reaches the ground surface.

Using long and wide slicers, we extracted soil sections including liquefaction features.

The stratigraphy in the slices at each site shows that the sand blows came from depths
of 7 m or more. A sand blow on the ditch wall (HF site) continues to a dike observed in
the slice 4 m beneath.

Detrital wood in the highest potential source sand beneath the JP site gave radiocarbon
ages corresponding to A.D. 970-1190 and A.D. 1000-1170. These ages show that the
sand was shaken not only in 1811-1812 but perhaps also during the earthquake
sequence of A.D. 800-1000.




