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NILIM News Letter

Summary of Survey on the Damage caused by the
Iwate-Miyagi Nairiku Earthquake in 2008

1. Introduction

An earthquake of magnitude 7.2 (tentative) with its epicenter
in the south of inland Iwate Prefecture occurred at 8:43 on June
14, 2008." Japan Meteorological Agency named it "Iwate-
Miyagi Nairiku Earthquake in 2008" on the same day. Fire and
Disaster Management Agency reported that 13 were dead, 10
were missing, 450 were injured, 28 houses were destroyed, 112
houses were partially destroyed, and 1,693 houses were partially
damaged,” as of 17:30 on August 8.

After the earthquake, National Institute for Land and
Infrastructure Management, Public Works Research Institute,
Building Research Institute, and Port and Airport Research
Institute participated in the Technical Emergency Control Force
(TEC-FORCE) organized by the Ministry of Land, Infrastructure,
Transport and Tourism (MLIT) to take charge of a survey to be
conducted in each related field in mutual collaboration. They
also organized independent survey teams and dispatched a total
of 109 staffs to the scene in succession from June 14 through
August 20. In this paper, we summarize the results of the damage
survey.” (Fig. 1)
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Fig. 1 Position map of the survey
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2. Earthquake and ground motion

The epicenter of this earthquake was the south of inland Iwate
Prefecture (latitude 39° 01.7' N., and longitude 140° 52.8' E.),
and the focal depth was 8 km (All figures are tentative). Oshu
City of Iwate Prefecture and Kurihara City of Miyagi Prefecture
recorded the quakes of intensity 6 upper, and Osaki City of
Miyagi Prefecture recorded the quakes of intensity 6 lower.

In addition to the observation points affiliated with Tohoku
Regional Bureau, the ground motion was observed at a total of
about 230 observation points affiliated with Kanto, Hokuriku,
and Chubu Regional Bureaus, through the strong-motion
observation network managed by the MLIT. The maximum
acceleration was 461 gal observed at the Shintatsuta Bridge on
the National Highway Route 4 (about 30 km from the epicenter),
and the maximum SI value was 55 kine observed at Osaki Office
(about 52 km from the epicenter). The maximum acceleration
and the maximum SI value are released on our website”.

3. Sediment-related disaster

In this earthquake, many hillsides collapsed mainly in the area
hit by quakes above intensity 6 lower. Large sediment migration
phenomena include debris flows upstream of Sanhasama River
in Kurihara City of Miyagi Prefecture (Photo 1), and the large
landslide upstream of Aratozawa Dam on Nihasama River
of Miyagi Prefecture. The debris flow on Sanhasama River
washed hotels of Komanoyu Spa about 5 km downstream of the
landslide.

Relatively massive collapse of structures on the slope facing
the river caused channel blocks (natural dams), 15 of which were
believed to have been greatly affected by flood and washout.
Tentative river channels created by emergency earthwork reduced
the degree of risk faced by channel blocks formed downstream in
the Ichinonobara area in Genbi Town of Ichinoseki City in Iwate
Prefecture. However, since it was impossible to transport heavy
machinery by land to the site, efforts were made to ensure safety
from the two channel blocks formed upstream of Hasama River
by transporting materials by helicopters, setting monitors, and
pumping the drainage water. Then, countermeasures were taken
as of July 11.

HFE-1 =8l kot Aa
Photo 1 Debris flow on the upstream of Sanhasama River
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4. Sewerage facilities

In this earthquake, the pipelines of the Hasama River
sewerage plant and the public sewerage system in both Oshu
City and Kurihara City were damaged. Further, the treatment
plants of the Mizusawa filtration center of Kitakami River of
Iwate Prefecture and Uguisusawa public sewerage system in
Kurihara City were damaged. However, the sewerage function of
none of them was impaired.

The west of Kurihara City suffered widespread damage. To
be concrete, there were many uplifted maintenance hatches along
with sinkage of the surrounding area, and ground sinkage in the
backfills, which may be cited as representative damage patterns
on intercepting sewers.

Many uplifted maintenance hatches were observed in
intercepting sewers in the Uguisuzawa area. In fact, about
75% (33 out of 43) of the maintenance hatches of the major
intercepting sewers were uplifted in this area. The uplifted
height was about 10 cm on average and 29 cm at a maximum. In
addition, there were cases of ground sinkage (8010 cm), missing
lids of OD tanks, and joint misalignments of building frames (less
than 1 cm), none of which interfered with the sewerage treatment
function.

In the Mizusawa area of Oshu City, two uplifted maintenance
hatches (about 5 cm each) and ground sinkage in the surrounding
area (about 12 cm), and ground sinkage of the backfill were observed.

5. Dams

Dam managers carried out immediate inspection of their
respective dams. Of the dams reported to have been deformed,
a field survey was conducted on the following dams on June
15 and 16 at the request of the manager of each dam: Ishibuchi
Dam, Aratosawa Dam, Kamiohsawa Dam, Oda Dam, and
Minase Dam, all of which are managed by MLIT, Miyagi
Prefecture, and Akita Prefecture. The field survey revealed that
from the structural viewpoint, none of these five dams faces any
serious safety hazards.

In Ishibuchi Dam (a rock-fill dam with impermeable concrete
face, bank height: 53.0 m) managed by MLIT, deformation
was observed at the dam crown and at a part located at high
altitude on the downstream side. However, the concrete surface
impermeable wall that plays the most important role in water
shielding was found problem-free. Water leakage measured at
the toe of the slope on the downstream side increased slightly
after the earthquake, but became stable in one hour.

6. Road bridges

Matsurube Bridge on National Highway Route 342 was
close to the epicenter and collapsed. (Photo 2) An emergency
survey was conducted on this bridge and other neighboring
road bridges. The survey indicated that no road bridges, even
the bridge nearest to collapsed Matsurube Bridge, suffered any
structural damage that may pose any safety hazards.

Built in 1978, Matsurube Bridge was a 94.9-m-long three-
span continuous noncomposite steel plate girder bridge. Its
substructure was comprised of an inverted T-type abutment and a
T-type pier, each of which was supported by a spread foundation.
This bridge fell on the ground around the P2 bridge pier (on the
Ichinoseki side), where the superstructure collapsed, and both
ends fell from the bridge seats.

Judging from the condition of the bridge and ground
collapse of its neighboring area, possibly the substructure on
the Akita side (bridge abutment Al and bridge pier P1) moved
to the Ichinoseki side together with the ground and pushed
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out the entire superstructure toward the bridge abutment A2;
subsequently, the bridge pier P2 and the bridge abutment A2
collapsed, thereby completely destroying the bridge. However,
in order to gain correct understanding of the bridge collapse, it
is necessary to conduct a detailed survey of damaged parts and
accurately measure their positions.
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Photo 2 Collapsed Matsurube Bridge
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7. Road earthwork and slope

Slope failures on National Highways Route 342, Route 397,
and Route 398 and neighboring prefectural highways are mostly
rock collapse that is followed by falling rocks. In the sediment
failure, relatively large-scale surface failures were observed, and
there were few small-scale surface failures.

Countermeasure constructions for roads, such as prevention
fence for cut land zone, rock-fall prevention fence, and
frameworks for slope stabilization, were damaged where large
scale collapse occurred. However, damage was not much
serious in other areas because only some frameworks for slope
stabilization were hit by falling stones and swelled out slightly.

Our survey revealed that road earthworks including
embankments and retaining walls were damaged slightly. They
suffered sinkage of traffic lane on the road shoulder, bumps, and
bumps on the approach to bridge piers.

8. Buildings
8.1 Damage to buildings and building lands

As in the case of major earthquakes that occurred previously,
post-earthquake quick inspection of damaged buildings and
building lands was conducted in Iwate and Miyagi prefectures;
this inspection was carried out mainly in those areas that were
known to have suffered severe damage. Table 1 shows the
results of the survey conducted on municipalities in which many
structures were surveyed. (The number of buildings and building
lands that were surveyed in the two prefectures did not match
because these inspections were conducted individually.)

Table 1 Result of the inspection (excerpted)

(As of June 25)
Municipality Damage to Building Damage to Building Land
Pref. | City | Unsafe L:Irlltitr;d Iniggc- Unsafe L;?titr;d Iniggc-
Iwate | Oushu | 45 249 812 8 37 248
Miyagi |Kurihara| 190 517 2173 31 21 31
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8.2 Results of the survey

A field survey was conducted with an emphasis on school
buildings, and the damage caused to non-structural members in
these buildings has already been reported.” Photo 3 shows the
post-earthquake image of a single-family wooden house in the
Kurikoma-Numakura area of Kurihara City in Miyagi Prefecture.
As shown in the photo, the outer structural wall (mud wall) on
the west side of the house that was constructed by traditional
methods collapsed completely.

The outer wall near the south entrance of the house that was
renovated using modern specification was also damaged, and the
fixtures along the wall collapsed. An adjacent cowshed had the
same damage as that shown in Photo 3. In both these cases, the
residual deformation was relatively less and the extent of damage to
the wooden structural frame was not confirmed. In the neighboring
area, concrete-block walls without reinforcing bars collapsed.

In addition to the above survey, we also conducted a field
survey on base-isolated buildings, non-structural members and
strong quake motions (observation of aftershock activities).

8.3 Response of the buildings to earthquake

The initial survey revealed that the structural damage to
buildings was not severe despite the reported seismic scale of
the earthquake. The pseudo-velocity response spectrum of the
observed records (K-NET Naruko, K-NET Tsukidate, JMA
Kurikoma, and JMA Furukawa) of the main quake was smaller
than that recorded for some previous major earthquakes (JMA
Kobe and JR Takatori) by a period of around 0.5-2 s. The
component corresponding to the period of 1 s that is closely
related to the severe damage caused to the wooden buildings and
low-rise buildings, which were common in the damaged area,
was small. This explains why these buildings were not damaged
seriously. This trend was also confirmed by the earthquake-
response analysis of typical building models.

BH -3 FRETEEIERGORRL (LEOET)

Photo 3 Damage to the outer wall of a single-family house (a mud wall collapsed completely)
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Presentation on the Survey on the Iwate-Miyagi
Nairiku Earthquake in 2008

A presentation on the results of a survey conducted on the
Iwate-Miyagi Nairiku earthquake in 2008 was made in the
auditorium of Mita Chamber in Minato ward on Tuesday, August
26, 2008. The event was jointly sponsored by the National
Institute for Land and Infrastructure Management (NILIM),
Public Works Research Institute (PWRI), and Building Research
Institute (BRI).

The Iwate-Miyagi Nairiku earthquake occurred on June
14, 2008, causing severe damage; for example, the earthquake
caused large-scale landslides, collapse of bridges, and blocked
river channels. Immediately after the earthquake, the NILIM,
PWRI, and BRI dispatched a team of specialists, including
members of the Technical Emergency Control Force (TEC-
FORCE), to the badly hit areas and examined the area for an
equivalent of 290 man-days. The objective of the team was to
provide concerted technical assistance, survey the damage caused
to the area, and carry out a damage analysis so as to improve
disaster management skills for the future. In this presentation,
the results of these studies conducted by the team of specialists
were presented to the public.

The presentation began with a special lecture given by Takashi
Yokota, Director of the Earthquake and Tsunami Observations
Division, Seismological and Volcanological Department of the
Japan Meteorological Agency. The lecture, titled "Description
and Characteristics of the Iwate-Miyagi Nairiku Earthquake in
2008," was based on the analysis results of the seismic intensity
and waveforms recorded for this earthquake. In his lecture,
Director Yokota described the characteristics of the earthquake
in detail. After this lecture, nine survey reports were presented
individually by a specialist from the three agencies mentioned
above. The nine topics discussed in the survey reports were:
seismic motion of the earthquake, geography and geology of the
affected areas, debris flow and river channel blockage caused by
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the earthquake, large-scale landslides caused by the earthquake,
the effect of the earthquake on sewerage facilities, dams, road
bridges, road structures and slopes, and buildings. At the end of
the presentation, the audience expressed their concerns in the
form of questions addressed to the speaker. Considering that
the epicenter of this earthquake was in a mountain area, most of
these questions were regarding sediment disasters such as river
channel blockages and large-scale landslides. Further details of
the reports along with the reading materials distributed during
the presentation are available on our website (www.nilim.go.jp)
(only in Japanese).

The presentation was attended by approximately 500
people, including engineers working for private companies,
general contractors, and construction consulting firms; staff of
national and municipal government organizations; and media
representatives. This event was well received by a large audience
that overshot the seating capacity of the venue.

Table 1 Presentation program

Report title Presenter

1. Special lecture

Takashi Yokota, Director, Earthquake
and Tsunami Observations Division,
Seismological and Volcanological
Department, Japan Meteorological
Agency

Description and
Characteristics of the Iwate-
Miyagi Nairiku Earthquake
in 2008

2. Individual reports on each subject

Shojiro Kataoka, Team Leader,
Earthquake Disaster Prevention
Division, NILIM

(1) Seismic motion of
earthquake

Toshiyuki Kurahashi, Team Leader,
Geology Research Team, Material and
Geotechnical Engineering Research
Group, PWRI

(2) Geography and geology
of affected areas

Nobutomo Osanai, Head, Erosion and
Sediment Control Division, Research
Center for Disaster Risk Management,
NILIM

(3) Debris flow and river
channel blockage caused
by earthquake

Kazunori Fujisawa, Team Leader,
Landslide Research Team, Erosion
Sediment Control Research Group,
PWRI

(4) Large-scale landsides
caused by earthquake

Takashi Sakakibara, Head, Wastewater
System Division, Water Quality
Control Department, NILIM

(5) Damage caused to
sewerage facilities

Tomoya Iwashita, Deputy Team

(6) Damage caused to dams

Leader, Dam Structures Research
Team, Hydraulic Engineering
Research Group, PWRI

(7) Damage caused to road
bridges

Takashi Tamakoshi, Head, Bridge and
Structure Division, Road Department,
NILIM

(8) Damage caused to road
structure and slopes

Hideki Sugita, Team Leader, Soil
Mechanics Research Team, Material
and Geotechnical Engineering
Research Group, PWRI

(9) Damages caused to
buildings

Naohito Kawai, Chief Research
Engineer, Department of Structural
Engineering, BRI
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Questions and answers
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TECHNICAL NOTE of National Institute for Land and Infrastructure Management (October,2007-March,2008)

77 | EHSEESMIBORIS A5 3 N AR O A HS AL SE e IKERFFEE
Hydraulic Model Study Report of No.3 Shaft of Metropolitan Area Outer Dischage Channel Flood Disaster Prevention Division
235 TARREREDI 351 B IR IR LS, (No.26) HEER) SR TR
Strong-Motion Observation Records(No.26) Earthquake Disaster Prevention Division
261 | BIERFIBAGENRST (TAE - oA o) B
Manual of Technical Standard for establishing Sabo master plan for debris flow and driftwood Erosion and Sediment Control Division
365 | AT - GEAKE SHEREAT Bty H T BT 7E S
Manual of Technical Standard for designing Sabo facilities against debris flow and driftwood Erosion and Sediment Control Division
Joq | T 18 AR TGP B A 76 £ YRS RO TR
FY2006 Annual Report of Wastewater Management and Water Quality Control Wastewater system Division
405 | FEEIHHIA T T v b 7o — LA THHEE AT 7E 22
Standard Specifications for A Disaster Information Platform Information Technology Division
406 | AABETIDME L = b7 A4 T 2 PR~ RN G HIEHOH ) i~ BRI 7
Heat Island Measures Working All Together Road Environment Division
407 |ETFNVITE (LR DHERT Iy ik & Bia AT PEEEHF7EE
Estimation and Analysis of Modal Shift Rate of Domestic Freight Transport Port Planning Division
408 B b > T B OEREARRE IS X BB T — 5 DEE WEY AT AWRE
Consideration about Port Statistics Data by Analysis on the Flow of Japan Containerized Cargo Port Systems Division
400 | FEERERELIR O 720 DERRY A © 7 T A Y A 2 M IIHIZ T 2 R ERlEaE S T v
An Examination on Management Policy of Global Logistics Infrastructure, With a View to Supporting Business Continuity | International Coordination Division
i1z | PREBEEALECAT & i E SR e
Spreading De-icing Salts and Roadside Environments Road Environment Division
a1z | (EER) SEEEUB R &S 2 BONA S ORE - S L RSB <0IBT 5 FR BB 782
Best Practices For Removing Eyesore Commercial Billboards and Improving Landscape Road Environment Division
a1g | V18 A7 R 2N R (LRI SR S P E A RO T ZE ] s LA LR ZE =2
Annual Report of Advanced Road Design and Safety Division in FY2006 Advanced Road Design and Safety Division
Al | THCL9 (2007 ) RSP MR HEAS e Al A M AU TR
Report of the Building Damage by the Noto Hanto Earthquake in 2007 Structual Standards Division
SR 19 AEEESS 1 M AT BORAS AR R I ZERT i ZE B Sty WFZEREA - JEAERR
416
Report of the Ist Evaluation Committee of NILIM in FY 2007 Research Administration and Evaluation Division
a1 | T 19 B EERCATBCRAE O 28T a0 e O R
Report of the Lecture Meeting of NILIM(2007) Planning Division
119 | P EID AR EE | A % JE R e R A7 AR
“ | Coastal Use Fare System in CHINA Coastal Zone Systems Division
420 |AIST—2 DUEBEFEMG~ OGNS 558 PR ETIIT7E S
Study on Inflection to the Port and Harbour Development by AIS DATA Port Planning Division
491 | EERZEE QRGN TS % FEREM IS —Y) A 7 OBTE(LIS £ 5508 Z2 IR 7ERR
Basic Study on the Functional Decline of the International Airport - Related with Risk and Air Transport - Airport Department
9o | HEEHEBYSTH & B2 55 H L 72 [EIEE 5 0 i H AU 5 & OV PR B 2 5547 22T ZE R
Categorization of Tradable Goods Considering Modal Share and Unit Value Airport Department etc
qo5 | EEEATELIZE R e & T PESE A8 S AT AFSEE
Road administration study group report ITS Division
46 |F—APTUT DIREFEPIZBE S 5 A 1 7R Al
Survey of Australia's Water Resources Management River Department,Embassy of Japan
497 P17 4R (2005 4F) FEREIR VG 0HER 125U B & A DO EE) B IFIFTEZE
Behaviors of Dams during the West Off Fukuoka Pref,Earthquake ‘Water Management and Dam Division
429 BHX a7 ) = Y ADZRKITTHBEISE T —ALAI S 2 O =R ICIHENT— KB IEIFTEZE
3D-Seismic Response Analysis of Concrete Gravity Dam - Satsunaigawa Dam Analysis - ‘Water Management and Dam Division
4z | 19 4F (2007 4F) Bk REAE SR B E AN AL it 2R A 7R 2
Building Damage Observations on the Tiigataken Chuetsu-oki Earthquake in 2007 Structual Standards Division
435 FE] By B S T JERT I 22 2 & P 19 0 Bk S el & WFFERTA - HEAERR
Report of the Evaluation Sub Committee of NILIM in FY 2007 Evaluation Committee of NILIM Research Administration and Evaluation Division
4z | TP MRERIAE BRI A5 & R 0 ZEXE AT T 1001 P 3 & W92 FRfLLERERT7E 28
A study on the change analysis method of urban green coverage using middle-resolution satellite data Landscape and Ecology Division
g3y | 5 16 117 2 7 L ARG e e [EI B S dE A =
Proceedings The 16th Conference on Public Works Research and Development in Asia International Research Division
aa0 | 17 BT T ORIBEIEEIZ BT 5 “EALFRPFIA &L PREIUER OB EETEHALFZE L > v —
Monitoring.CO2 Emission in Indonesian Planned Housing Complexes and Designing Alternative Future Images | Research Center for Advanced Information Technology
382 | EFKBREEZERTR OBl Tk BRI
400 | Environment Impact Assessment Technique for Road Project Road Environment Division
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"2008 Annual Report of NILIM" is now on our website
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We publish "2008 Annual Report of NILIM" to show our research activities and accomplishments, and you can see its contents on our website,
www. nilim. go. jp.
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