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10:45 - 11:05 CReSS-NHOES # iV V-H A2 DI 2 L—3 3 TEHELS - 2012 £ B
TR, (BERR) - FRATHI - FEHRES « BAEE - HERZE - BEATIA

11:05 - 11:25 Data assimilation experiments of Myanmar cyclone Nargis based on NHM-LETKF
LeDuc (JAMSTEC) - Tohru Kuroda * Kazuo Saito * Tadashi Fujita
11:25- 11:45 FEHATIRY BHHEAUED inner-core HEEIIR 2 BLBREDE  ~/CTREHEE 2km O 2 SO

TNERNE T A r—) v TRR I
SHEEE @EER) - FIHER - FEATIA
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Nt
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AR (RREEDR) - R3S

14:10 - 14:30 BEFICR DR A SR8 LT MR £ 71
Pl —Ek (7o ~—2 1K) - Sulik
14:30 - 15:50 HFEHRBRE BRIZONT
Akt Gl EOFSERD

14:50 - 15:05 R

B1eyrar
FER /NLEE (RGBT
15:05 - 15:35 (FAfFREE) NeWMeK |25 2 B ERERS L OYES RO ZERURHRI Z B 2 542
AITFERREE OUMIER)
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10H26H (1)

13:00-13:10 RS EEHTE FHFFEERT)
Opening remarks Azusa Fukushima(Kobe Gakuin University, Japan)

tyiar 1 FER EAET (MILEERLRE)

Session 1 Chairperson: Shinji Miyamoto (Okayama University of Science, Japan)

13:10  Natural Disaster and Human Activities -Earthquake pattern, Environmental Changes and Agricultural Practices in the North-East
India
oSurendra Singh(North Eastern Hill University, India)
13:40  Climate Change and its Impact on Health/Livelihood of People lives in Coastal Island of Hatiya under Noakhali district
oMd. Rafiqul Alam (Executive Director Dwip Unnayan Sangstha, Bangladesh)
1400 NV TT v a e NFT RO BERTT—Z OFFTHER & 4% ORI EREORE
Analysis of statistical data of a rural hospital and subjects for study and action for health in Hatia  Island, Bangladesh
oSFiE(FIs U IERE, FHIAT)
Satoshi Wakebe (Ori Medical Clinic, Kyoto University, Japan)
1420  Changing Trends of Various Population Parameters in Relation to Climate Change- A Study from Dubiya Village, Kapilvastu
District, Nepal
oChandra P. Pokhrel (Tribhuvan University, Nepal)
14:40  Population Migration Trends in Nepal
oSushila Sharma (Innovation Nepal, Nepal)
15:00 Synoptic Environment Conditions of the 22nd March, 2013 Tornado Event in Brahmanbaria— Central East Part of Bangladesh
oFatima Akter(Kyoto Univiersity)

15:20-15:40 1K (break)

N ENS) JER SFR O GRIERE)
Session 2 Chairperson: Toru Terao (Kagawa University, Japan)

15:40 R HHIXCA 5 A o RALHHLG ORI
Socio-economic condition of Northeast India from the latest statistics
oVRHIFA CREAZFRYT)
Haruhisa Asada (Nara Women’s University, Japan)
16:00 ¥ r~—& HARDUK &AM ERNE
Biodiversity of the flooded area in Myanmar and Japan
o RPEFGL G-I
Nobuhiro Ohnishi (Kyoto Gakuen University, Japan)
16:20 Restoring Livelihoods in Ayeyarwady Delta after Cyclone Nargis in Myanmar: Case study  in Bogalay Township
oKhin Lay Swe (Kyoto University)
16:40 /N7 T T 2\ T DK ZERIRA L O ZEZEH)
Seasonal variations of precipitation isotopes in Bangladesh

ofH LN (REARFRF D)
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Masahiro Tanoue (Graduate School of Science and Technology, Kumamoto University)
17200 [_UAVBRGINIT 5 HARIGE L OFEE RS LIcAEIO R v b U — 7 RUEBILERIE) Offh
The Summary of the international networking project to cope with Natural Hazards on the Periphery
of Bengal Bay ( presentation in Japanese)
O LRIk CRHIREF)
Kazuo Ando (Kyoto University, Japan)
18:00 ¥~ Dinner party

10H27H (A)
S E JER RHEEA OREATREE)
Session 3 Chairperson: Haruhisa Asada (Nara Women’s University, Japan)

0930 7' F~7 b 7)1t HiBHzE L
Historical Land Development along the Brahmaputra River

A (MILEER)

Shinji MIYAMOTO  (Okayama University of Science, Okayama)

09:50 ALHA > FEEABERRER R~ b U—2 & TRMM2B25 O
Comparison of rainfall intensity data between raingauge network in the northeastern Indian

subcontinent and TRMM-2B25 surface rain.

o~FREfl (IR

Toru Terao (Kagawa University, Kagawa)

10:10 7 F2MNTIIT BT BT m—R LA = hOfE MR

Statistics of Severe local storms in Assam, India.

o RIS (FIHERF)

Yusuke Yamane (Tokoha University, Japan)

10:30-10:50  {AEH (break)

tyiar4 JER AR (RHER)
Session 4 Chairperson: Yusuke Yamane (Tokoha University, Japan)

10:50 /7T 2 ORIREIZIST S FHINAS) LARKIE S AT AITONT
Characteristics of low-pressure systems associated with intraseasonal oscillation of rainfall over
Bangladesh during boreal summer
oI (AR
Daisuke Hatsuzuka (Graduate School of Environmental Studies, Nagoya University, Japan)
11:10 201343 A 22 BTV 7 I 7 v a TELTCEER D, 2013 47 L A— U FORRIBIAII- DT
oSG (FIREE)
Fumie Murata (Kochi University, Japan)
11:30 %A ORKEZE L ENSO & OBIRIZISIT % FF5%2
Review of the previous studies about the relationship between the rainfall phenomena in the Southeast

Asiaand ENSO
oARPHER] (R
Masashi Kiguchi (Institute of Industrial Science, University of Tokyo, Japan)



11:50  PAROBH
Closing remarks
ok T (AR
Taiichi Hayashi (Disaster Prevention Research Institute Kyoto University, Japan)

(WFFERRRE DA FR
— AR E S A CD CHR L 7=

— 96 —



—RIRES ( REES : 25K-10)

e ¢ LRI 2350 2 HEE e AYBER - SRR & 2 0iG

WFFEIRE « el

FTBAEREL « BT Th I seiT

FIPHHASESL - 1] K=

BifeH - SPEk 254 10 A 1415 H

BRI « FESHOBHEINITRS KO R ARAE

BNREH 24 (¥ 404, PN 24)
C REBHAEOSIMRN . 34 (&L 24, B 14) (D
« KEBZEOBNIEAE [ DEERERS LT

TR OBE DU REHFA DN T

BUERREIA 128 280D HIbR B TERCERT OB FHN OV THRE SN, BRAN Sz, 2o Ll
TSI % LRVBIITIED 7 L — 2 AN—IZ3 54 LIRS D, SIS, SO RAME B X721 (2
L, Witz ST 57008 By 2R 2 Z &N TE

Ui =i
(OELD;

FBIO TIEIT 1960~80 USRI S, 40 HA6E L7 BIHEICROTOR S0, —7, E e
BRI - ROPLRHEOFRSEH & OBRISIRENTE LY, RIZIEW e EEThd. RESTH, TEOZREERA-
Bl AR F 2 TR 7l B, RN OmH & MBS LU B ORI DWW Cilia L C, S0tk Ty E PR
RO EE I L, T OIER#E1H 2 L2 RS T 5.

QRRELD

172 « FHED OHFASEIR R - BHR1, THADENR & 3RS JOBDIR &7, Thild, TbSSEIZBEd 258 320
T =AW TE I8 HFORIZERR M T, IERI IR R E D e STz,

(72 « FEET O OHFFABREHA - BUR) Tl AUR-OMZSINET L & OFHOFHIFRE, SN Sh, 4%OERICD
Wt S AU7e.

OB & FHENEFR K UBUR LBV T, WERTEITBUHES ML S AU TR LR WMo T, B
52 EDEFE, BINFEDRESR, TR X DR OB S vz, ET — 2 OB A ORPE &
VT ERE LR ENZOWTER B AN 72 S 7.

kD, TAPSEEICRIT BT T, HOMREESC T SEEIC R L T & & S E AR SRR SN, JENZ DN
T, R 2272900 2 2 L— 3 TR 5 1 ROt & 2 ROTHEROE 0 R\, % -3
TREDOAEFERFRIE /2 & DIRIAV TR S, TRPREIZEE LT, a0 ARUM RO AR o m R
AT HAEHE DOBRTE & HIEFN OV TS Sz,

LULEDESIZ, | BEORKHNCDIZ T, TRNCBET 2 FHAEA A PO B < OIFFEIC W THRR SN, TERERYL
BT &Nz, FTo, BNRAIRFBIRIET T, FEOBINCHE D> QO D EIREEITEE %<, ARFFEHES TOHR
BROEHISH I Z N ENOITERFEI 7 4 — Ry 7 S L b s.

(O =TS
[10 A 14 H]

—97 —



15:15~15:30  BE&hRss JRHETER GUERR)
RS A OHEEARR (HATE)

015:30~17:00 S A) Z2 - FEND OHTEEEREE - BHE

15:30~16:00 722 SAR 12 & 2 Attt WEFT (7 7 )
16:00~16:30 EBIFORTDZEE ZEIFEARS (BT

1630~17:00 A 2 RRIT « TR B THA LT KRS OB ST
RS (EAHRZERD

[10 B 15 H]
09:00~12:00 2 B) BB & HHARERS L UBUR &5
~EEEE - R  BUROHERD NS~

9:00~ 920 /A R 7 LIRS 2 IOV T BAF @)
9:20~ 9:40 FERMEIINC X B itk F RIS GRS

9:40~10:00  ELJIPEBITENICIST Db ERIEDRLUZ DT
MIEBE (RERXERETAFZTAN
10:00~10:220  ASHULEROD A R0 7 4 o ORpHE & FiRb iR /NERTS (BTSN
10:20~10:40 ()
10:40~11:00 A R 73 OREIBT HBERRE GUEOEHRND)
ekl (AATE)
11:00~1120 A 7 KrZHY, FL—h A FEZ 3 BLO

AT & CORFAYBER O L HHFBN GEBRT)
11:20~11:40 731 TA R 7 o 2 % R BRI 236 2 fiihd s~
IHRDTATR GHERVESD (AARTE)
11:40~12:00  Z2fii iz 72 TRV B AR T (TR EIEZ = A7 —)
DBEZE & BHREEORA K (AT

012:00~13:30 BEFY)
B AT b7 WS (RGN HE)

013:30~17:00 2 C) Fifh, TRKEICET 5K
13:30~13:50  PRIEAREO IS ARERAETFIA RS D A05
RIUEH O\FR=v=YI )
13:50~14:10  #8)11 « WD) | il 2361 ) 2 Vs b BRI FKEERS (e ARIZERT)
14:10~14:30  HUFHACGHRIELESENC L B/KAHONE & GRS OHEE & ot ORIk
LAY, WHET, FHEH GRAREIIIET
14:30~14:50 FYHEOUERG 2521 F 245 TR PR OB PEERRREIC DUV T
BIRIEAN (RFRHEAT)
14:50~15:10 (RsE)
15:10~15:30 7k RIS OIRAERD LA 1 D —IEEEE & KRS OPERS 27 2
THAER (ICHARM)
15:30~15:50 ¥  IARTEREAS— TR ASBIFEAT & —VROCIPARZE BT W P dl 2 -2 2 5088
RN (ERBEFERT)

— 98—



15:50~16:10 THMAERE - s - BSHERSE AT T /L & ZOmH
L R
16:10~17:00 o5 & PHERRES

(DI R DAFR
INEOTERL

— 99 —



RATERARNE ( REES : 2001 )

&4 . Flume tests for improved forecasting of post-wildfire debris flows
e« Sérgio D.N. Lourengo
FTEERE4  Cardiff University
FIFY B« SR
WiEE (FTE) : Sérgio DN. Lourengo  (Cardiff University)
THEEMIR < PR 25 E7 H 21 B ~ PRR25 E9 H 9 H
TCESIT © RS SR ERT R S ER e o & —
HEWEBIER . 94 (Fsh a4, FiNsS4)
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(HHEK - ERE

Wildfires enhance the occurrence of debris flows. This unique response of burned natural slopes to rainfall is strongly related
to the creation of a water repellent condition that reduces water infiltration and enhances surface runoff. Soil water repellency
however is temporary i.e. initially water repellent soils become wettable after a period of time. This is critical because soils that
remain water repellent for long periods of time will prolong erosion and anticipate the occurrence of a debris flow. Therefore
understanding the overlap between the time scales of soil water repellency and rainfall characteristics will improve the
forecast of debris flows. It will also allow an insight into the trigger mechanism: infiltration-dominated (linked to wettable
soils) and runoff-dominated (linked to water repellent soils).

Soil particle wettability refers to the affinity of water for the soil particle surfaces. Generally, in the presence of organic matter
and low water content, soils become water repellent i.e. water does not infiltrate, usually for contact angles > 90°. Sub-critical
water repellency (< 90°) refers to wettability conditions where there is limited infiltration or preferential flow. In this research,
we cover the whole wettability spectrum.

Our research question is: What is the exact link between sooil particle wettability and slope processes? We will test the
hypothesis that soil wettability controls the timing and mechanism of post-wildfire debris flows. This will be achieved through
a series of flume experiments in DPRI on model slopes made of water repellent soils under artificial rainfall conditions, and
also through the investigation of some debris flow fields in Japan and other countries. The specific objective is to investigate
the influence of soil particle wettability on the timing and trigger mechanisms of debris flows. The results may be extended to
not only to those affected by wildfires, but to those in response to first-time rainfall events where the soils are dry, and to
shallow failures in some forested areas and agricultural land.

@bERaE O

To induce soil water repellency we added 1 ml of dimethyldichlorosilane (DMDCS) per kg of sand. A medium-sized,

uniform sand, silica sand #7 was used. The induced soil water repellency was measured by an index test frequently used in
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Soil Science, the Water Drop Penetration Time test, which involves placing water droplets on to the surface of the soil and

recording the time for their complete infiltration. The treatment was considered if a water droplet rested for >5 hours.

To achieve the above-mentioned research plan, we conducted eleven flume tests, at increasing ratios of wettable (w) to water
repellent soil (wr):

100% w / 0% wr

90% w / 10% wr

80% w /20% wr

70% w / 30% wr

60% w / 40% wr

50% w / 50% wr

40% w / 60% wr

30% w /70% wr

20% w / 80% wr

10% w / 90% wr

0% w / 100% wr

In each of the experiments a volume of soil (wettable or water repellent) was placed in a trapezoidal geometry. The height of
the flume was adjusted so that the soil slope did not exceed 30°. The soil was placed by dry deposition to achieve a loose
condition (replicating the very loose dry state in the field after a wildfire) and at the same void ratio for all experiments. To
induce landsliding or erosion, depending on the initial soil water repellency, the soil was watered by the sprinklers. The rainfall
intensity was adjusted to 50 mm / h. Soil water repellency was measured for each of the mixtures by the Water Droplet
Penetration Time (3 measurements). Samples from each mixture were carried to Cardiff University to measure the contact

angles with a goniometer.

Pore water pressure was measured by means of 20kPa capacity pressure transducers (Kyowa, Japan). Volumetric water
content by Time Domain Reflectrometry probes (Soil Moisture, US). Both sets of instruments were calibrated beforehand, the
pore pressure transducers in a column of water and the TDR probes in sand models at different water contents. A video
camera was placed on the side to record the failure mode and infiltration patterns. Measurements of sand and water discharge
were conducted by means of a sieve (smaller than the mean grain size of the sand) and bucket placed at the bottom of the

flume.

GWFIEREROMEE

Four sets of datasets in time-series were produced:

1. Soil particle wettability (WDPT, Contact Angles)
2. Failure mode & infiltration

3. Volumetric water content & pore water pressure
4

Water/sand discharge
Our main finding is that the infiltration and failure behaviour was strongly dependent on soil particle wettability. In
predominantly wettable soils, infiltration was by preferential flow, and the failure mode dominated by retrogressive sliding,
For predominantly water repellent soils, the soil surface was impermeable, and the failure mode dominated by surface erosion.
Based in our results, with respect to soil particle wettability, landslide processes can be divided into the following:

Type A: Infiltration-dominated, with wetting front advance, initiated by landslides
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Occurrence: fresh man-made or disturbed soils

Type B: Infiltration-dominated, with preferential flow, initiated by landslides

Occurrence: agricultural and forest soils, arid soils (?)

Type C: Runoff-dominated, with preferential flow, initiated by surface erosion

Occurrence: long time after wildfires (depending on the temperature of the fire), arid soils (?)

Type D: Runoff-dominated, with no infiltration, initiated by surface erosion (after wildfires/heatwaves)

Occurrence: shortly after wildfires

(DFFERER DR

Part of the research results had been presented in DPRI Annual Meeting 2014.

®  Sérgio D. N. LOURENCO, Gonghui WANG, Toshitaka KAMAI (2014): Physical Modelling of Rainfall-induced
Landslides in Wettable/Water Repellent Sand Mixtures. DPRI Annual Meeting 2014, D18.

A journal publication is currently being prepared for the main relevant journals: Journal of Geophysical Research — Earth

Surface, Earth Surface Processes and Landforms or, Geomorphology.
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[Topographic shielding of locally recorded volcanic infrasound: implications for event interpretation at Sakurajima volcano, Japan| %
Seismological Research Letter | Zf5fiH
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Short-term Research Visit (Project No.: 25S-01)

Project title: Shelter Design and Adaptation Strategy to Reduce Disaster Vulnerability
Principal Investigator: Dr. Md. Kamruzzaman

Affiliation: Associate Professor

Name of DPRI collaborative researcher: Shinichi MATSUSHIMA

Name of visitor (Affiliation): Md. Kamruzzaman

Period of stay: 2013.12.13~2013.12.26

Location of stay: DPRI, Uji Campus, Kyoto University

Number of participants in the collaborative research: 2 (numbers for DPRI, 1; non-DPRI staff, 1)

- Number of graduate students: Not Applicable

Anticipated impact for research and education

Research by universities plays an increasingly important role in shaping education policy around the world.
Collaboration research efforts offer analytical lenses for understanding various research elements across the boundaries
and to mitigate the impact of global disaster vulnerabilities.

Research report
(1) Purpose

This study deals with the problems of drift and lateral stability of building structures. Design for drift and lateral stability
is an issue that should be addressed in the early stages of design development. In many cases, especially in tall buildings or in
cases where torsion is a major contributor to structural response, the drift criteria can become a governing factor in selection
of the proper structural system. Thus drift is a dominant feature in tall building design. Lateral loads (i.e. wind or earthquake
loads) are mainly responsible for drift which very often dictates the selection of structural systems for high rise buildings. To
bring the maximum drift down to allowable limits cross sectional dimensions of beams and columns have to be increased in
many cases. For buildings having small number of storey, the design is rarely affected by lateral loads. But when the height
of the building increases, the increase in size of structural members and the possible rearrangements of the structure to
account for lateral loads incurs a cost premium. Thus it is attempted to introduce certain techniques to utilize the full
capacities of the structural elements. This study initiates an investigation into characterization of tall building frames under
lateral loads, drift and its minimization. The 'Displacement Participation Factor (DPF)' approach is used to identify the
members, which contributes significantly to drift. Inter storey drift, strain energy and DPF of the members are computed.
Through the investigation; DPF of beams and columns that contribute to maximum lateral sway are identified. Then it is
proposed to that considerable reduction in drift can be achieved by increasing the stiffness of certain floor beams up to 30

storey frames.

(2) Summary of research progress

In tall building design drift is a dominant feature. Drift may be defined as the displacement of one level relative to the
level above or below due to the design lateral forces. Lateral loads (i.e. wind and earthquake) are responsible for the drift,
which is a headache to structural engineers. This drift very often dictates the selection of structural system. So the
structural characterization and drift minimization of tall building frames under lateral load is highly important. Sound
engineering judgment is required when deciding on the drift index to be imposed. Drift index is the ratio of the maximum

deflection at the top of building to the total height. Design drift index limits that have been used in different countries
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range from 0.001 to 0.005. To put this in perspective, a maximum horizontal top deflection of between 0.1 and 0.5m (6 to
20 inch) would be allowed in a 33 storey. Generally, lower values should be used for hotels or apartment buildings than
for office buildings, since noise and movement tend to be more disturbing in the former. Consideration may be given to

whether the stiffness effects of any internal partitions, infill, or claddings are included in the deflection calculations.

As the subject matter concerns with the behavior of the tall building frames under lateral loads, so the term drift obviously
come to the discussion. For the analysis of tall planar frames, deformation arises from flexural, axial and shear distortion
occurring within the beams, columns and beam-column joints can be computed by displacement participation factor approach.
A displacement participation factor is a numeric value, which represents that member's contribution to the displacement
occurring at a specific point and in a specific direction. For example, if it is known that the lateral displacement at the roof of
a 40-storey tube is 500 mm, and the displacement participation factor for a column at the base of the structure has been
calculated to be 2.5 mm, that member is responsible for 2.5/500 or 0.5% of the total drift. The sum of the displacement
participation factor for all the members of the structure is equal to the displacement at the specified location. The principle
of virtual work constitutes the most versatile method available for evaluating elastic deflections of structures.

Not only it is possible to determine the deflections resulting from loads of any type, causing any kind of strains in a structure,
but it is also possible to compute deflections resulting from temperature changes, errors in fabrication, or shrinkage of the
structural material. The analysis of rigid frame buildings is accomplished most efficiently by using computer soft wares and

it computed the deflection, strain energy and displacement participation factor (DPF) of the members.

(3) Summary of research findings

The interim results of the study can be summarized as follows: -

 The Displacement Participation Factor' approach is a convenient method for identifying the members, which contribute
significantly to drift;

« By increasing the stiffness of ond to Sth floor beams significant amount of top drift reduction can be achieved;

2nd to Sth floor beams

« If'the storey height increases, the reduction in drift attained by increasing the moment of inertia of
reduces;

* By increasing the moment of inertia of top beam, no significant amount of reduction in drift is achieved;

e The DPF of 2nd floor beam is maximum for UDL for any storey height and the DPF of 3rd floor beam is maximum for EQ
loading for any storey height;

» Above 30 storey, drift reduction is narrowest and is not economical by increasing the stiffness of 2nd to Sth floor beams

as the DPF contribution of columns are much greater than beams.

(4) Publication of research findings

It is planned to submit the research findings to International standard journal. The investigation is still underway and the

results are self reviewing. After completion of these works, it will be submitted for publication and will be acknowledged.
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Short-term Research Visit (Project No.: 25S-02 )

Project title: Study on inhomogeneity in the resistivity structure along the ruptured fault plane of the 1999 Izmit earthquake, --
Evaluation of asperity distribution by resistivity structure along the fault —
Principal Investigator: Elif CIFTCI
Affiliation: Bogazigi University, Kandilli Observatory & E.R.L
Name of DPRI collaborative researcher: Prof. Naoto OSHIMAN
Name of visitor (Affiliation): Elif CIFTCI (Bogazigi University, Kandilli Observatory & E.R.I)
Period of stay: Dec. 2, 2013 ~ Dec. 20, 2013
Location of stay: Uji International House, Kyoto University
Number of participants in the collaborative research: 9 (numbers for DPRI, 2; non-DPRI staff, 7)
- Number of graduate students: 0 students

Anticipated impact for research and education

It becomes possible to obtain a method for evaluating asperity distribution along a fault before earthquake occurrences, if

the research we proposed turns out to be effectual.

Research report
(1) Purpose

To mitigate seismic hazards, it is very important to evaluate intensity of strong motion of seismic wave produced by
displacement of active faults before the occurrence of earthquakes. For this purpose, we should know asperity distribution
along active faults as well as fault geometry, such as fault length and width, before the occurrence of an earthquake.

However, it is very hard to evaluate asperity distribution before earthquake occurrences. The asperity distribution can be
determined only by observed seismic wave generated by main shocks as areas of large displacements along the fault after the
earthquake occurrence. GPS measurements of displacement change for long term period are also used by some researchers to
evaluate the locked region along a fault.

One of the electromagnetic (EM) methods, magnetotelluric (MT) technique can be used to determine the electrical
conductivity distribution of the Earth’s interior from the surface measurements of the naturally occurring electric and magnetic
field variations. Therefore, the MT method can provide us information on inhomogeneity in resistivity structure along a fault,
which may indicate the asperity distribution along the fault, before earthquake occurrence. In fact, there are several examples
indicating that high resistivity block beneath a fault trace seems to correspond to an asperity deduced by seismic wave
observed when earthquake occurred at the fault. However, all of those investigations using the MT method were made not
along the fault but across the fault, not suggesting that the high resistivity block corresponds to the asperity laterally along the
fault.

To investigate the correlation between the inhomogeneity in resistivity structure and asperity distribution along a fault, we
use the data set of the broad-band MT method obtained in the Marmara Region in western part of the North Anatolian Fault
Zone (NAFZ). We have already acquired wide-band magnetotelluric data along ten profiles crossing the northern branch of
the NAFZ, which is associated with the Izmit earthquake on 17 August 1999, including data set at some sites along the
northern branch of the fault.

The objectives of this research are to determine the 3D electrical conductivity distribution of the study area using observed
MT data sets in the Marmara region, and studying the correlation between spatial inhomogeneity of resistivity along the fault
plane in the 3D electrical conductivity structure and slip distribution due to the 1999 Izmit earthquake.
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(2) Summary of research progress

Turkey is one of the most tectonically active regions with several continental fragments on the Earth. The Anatolian plate is
bounded by two primary strike slip fault, the North Anatolian (NAF) to the north and the East Anatolian Fault (EAF) to the
south. These highly active North and East Anatolian Faults have contributed to the occurrence of the most destructive
earthquakes in Turkey for years. Izmit earthquake and Diizce earthquake took place at the western part of the North Anatolian
Fault at northwestern Turkey (Marmara Region), in 1999. Our objectives are to determine the electrical conductivity
distribution of the study area using observed MT data sets in the Marmara region, to construct a valid conductivity structure
and to study the correlation between spatial inhomogeneity of resistivity along the fault plane in the 3D electrical conductivity
structure and slip distribution due to the 1999 izmit earthquake. During my staying, I modified the best-fit 3D model to the
observed MT responses by using a 3-D inversion code. The 3D inversion techniques have become a widely used tool in
magnetotelluric (MT) data interpretation, was performed using the inversion programme WSINV3DMT developed by
Siripunvaraporn et al. (2004). The inversion is a very heavy computational task and each iteration step takes about 5 or more
hours and the total computing time are about 170 hours. Firstly, it was chosen a layered earth, whose resistivity was 100 Qm,
as an initial model. Some periods of MT data were used. M T response data at 43 stations were used in the 3D inversion.

In addition to the 3D model calculation, according the review results, I made preparation for additional 2D calculations for
revising the manuscript titled in “‘Spatial Variations in Electrical Resistivity Structures along the Ruptured Zone Associated
With the 1999 {zmit Earthquake, Turkey” by Elif Tolak Cifigi et al., which was submitted to the journal of G-Cubed by AGU.

(3) Summary of research findings

On the study area we have more than a hundred stations. I selected some of them because of the long computational time. I
tried many different site combinations and mesh designs. The last trial 3D inversion was performed of off-diagonal impedance
tensor elements of 43 Magnetotelluric (MT) resistivity soundings in the Marmara Region. In the inversion, 16 periods were
used. The robustness of the inversion was tested by using different initial models (with sea structure, land structure etc.) A
model compiled from MT soundings, a homogeneous earth of resistivity 100 Qm. The final RMS was around 6 for all models.
The resulting models include low resistivity areas between high resistivity areas from east to west. Northern and the southem
branches of the NAF have high resistivity values. The deeper conductor block starts under 16 km. At north-south cross
sections, from east to west it can be seen two high resistive blocks and low resistive block between them. At east-west cross
sections, from north to south it can be seen high resistive-low resistive transitions. I should make more 3D inversion runs to

reduce the RMS values and to catch the correlation between observed and calculated soundings.

(4) Publication of research findings
I’ll resubmit the paper below to the journal, Geochemistry, Geophysics and Geosystem (G-Cubed), which is one of journals
by American Geophysical Union (AGU):
- Spatial Variations in Electrical Resistivity Structures Along the Ruptured Zone Associated With the 1999 Izmit
Earthquake, Turkey.
We are also planning to submit the result of 3D model calculation to the journal, G-Cubed, when we finish the 3D model
calculation.
- Tentative title: 3D Magnetotelluric Inversion at the Marmara Region, NW Turkey.
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Interim Report for General Collaborative Research (Project No.: 25G-06)

Project name: General Collaborative Research on Assessment of Collapse Safety Margin in High-rise Steel Framed Structures
under Extreme Earthquake Loading Beyond Current Code Specifications
Principal Investigator: Gilberto Mosqueda
Affiliation: University of California San Diego
Name of DPRI collaborative researcher: Masayoshi Nakashima
Research period: 51,2013 ~ 3 31, 2015
Research location: DPRI
Number of participants in the collaborative research: 4 (DPRI staff: 2, non-DPRI staff: 2)
- Number of graduate students participated: 1 ~ (Masters: 1 and Doctoral students: 1)
- Participation role of graduate students [Participation to component test and gathering of associated test data]

Progress status for year 2013
(1) Summary of research

This research have two primary objectives: (1) Evaluation of collapse safety margin of typical Japanese high-rise steel
structures beyond Level 2 ground motions; and (2) proposal of effective simulation models and/or tools that are able to present
the three dimensional collapse of large-scale, high-rise building under extremely strong earthquakes. Four parts of effort
have been made to achieve the research objectives. First, two typical Japanese high-rise buildings were carefully designed
according to the Japanese seismic design code. One building was 99.4-meter high and adopted a typical braced frame system,
which was fabricated by H-shaped beams, square CFT columns, and buckling restrained braces (BRB). The other building
was revised from the first building by replacing the CFT columns with equivalent steel box-section columns. Second, member
models were developed to realize the three dimensional numerical model for collapse simulation of the buildings. Fiber
models were adopted to simulate various failure phenomena of columns and beams up to complete collapse, such as cracking,
softening and confined effect for concrete, and yielding, local buckling, Bauschinger effect and rupture for steel. The fiber
models were calibrated by a couple of tests and integrated into the finite element software MSC.MARC by user-defined
subroutines. The models were further verified by the 2007 full-scale E-Defense collapse test.  Third, supplemental tests were
conducted to characterize the collapse behavior of steel and CFT columns that represent the columns installed in lower stories,
in which large axial forces were exerted. The results obtained by the tests were used to determine the parameter values of the
associated numerical models. Fourth, incremental dynamic analyses were conducted to examine the collapse mechanism
and safety margin of the buildings under different scales of ground motions. The major findings are as follows. (1) Although
the most critical story varies with the magnitude of ground motion (PGA), the complete collapse is dominated by the weak
story mechanism occurred at the first story. (2) The high-rise building with CFT columns collapses only under a very strong
ground motion, which is 10 to 19 times Level 2 in PGA. (3) The building constructed of steel columns collapses primarily due
to local buckling of the columns at the first story. The collapse margin is about half the collapse margin that the

corresponding CFT building can provide.

(2) Workshop on Collapse Simulation

A workshop (Dec 9-10, 2013) on collapse simulation was organized by DPRI, Kyoto University, and joined by the
participants of this project. A general consensus was reached on the following issues: (1) The participants would like to assess
the reliability of simulation tools in capturing the behavior of building structures from the onset of damage to final collapse. (2)
The focus is on a high rise steel moment frame building as represented by the 18-story specimen tested at E-Defense. (3) The
overarching goal is to develop guidelines to quantify the collapse safety margin of buildings with respect to design level
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earthquakes. The primary technical challenges of collapse simulation include the complex behavior of components, issues
specific to high-rise buildings, and methods of analysis. Preliminary research tasks for the future are as follows; (1) Modeling
of the E-Defense test specimen using various software and multiple approaches; (2) Parametric studies related to collapse
behavior of high rise buildings; (3) Experimental tests to complement the E-Defense test; and (4) Writing of a draft guideline

document for collapse prediction.

Implementation plan for year 2014

(1) Preparation of a paper by summarizing current results. The draft of the paper is now being prepared. The paper will
summarize the present achievements on collapse simulation. The contents include the design of typical high-rise buildings,
details of modeling, verification of the proposed models, and collapse modes and safety margin of the analyzed high-rise

buildings.

(2) Analysis on sensitivity of the parameters that would affect fracture at beam-to-column connection. This study iss based on
two specimens on the welded moment beam-to-column connection. The two specimens were supposed to be the same,
having the same material, dimension, and loading protocol. The test results show that two connections fractured at different
loading cycles and different sides of the connections. Such difference was likely to be caused by slight imperfection of
geometry or limited fabrication errors. A finite element model is being constructed to reasonably present the test results of the
specimens. Next, parameters that might affect the fracture of the beam-to-column connection are investigated. Sensitivity of
the parameters will be evaluated, and the parameters that would affect the fracture significantly will be identified. In the
meantime, the fracture will be evaluated by indices such as the rupture index and void growth index.

(3) Simulation of E-Defense 18-story building shaking table test. This part of research work consists of two phases; the first is
to calibrate simulation models to trace the behavior of the 18-story building tested at E-Defense shaking table test, and the
second is to carry out a series of parametric studies on the collapse of high-rise buildings. In the first phase, a model that can
picture fatigue fracture of the beam-to-column connection is required, and limitations of the current simulation tools will be
discussed. In the second phases, key parameters that would control collapse will be identified, and its effect will be evaluated.
Major parameters include the slab effect, length of span, number of stories, width-to-thickness ratio of column, types of

column bases among others.  Correlation between local damage and structural safety margin will also be quantified.
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Interim Report for General Collaborative Research (Project No.: 25G-09)

Project name: Nanoengineered Sensing Skins for Rapid Post-Event Health Monitoring of Steel Frame Structures
Principal Investigator: Jerome P. Lynch
Affiliation: University of Michigan
Name of DPRI collaborative researcher: Masahiro Kurata
Research period: 4 1,2013 ~ 3 31, 2015
Research location: DPRI and University of Michigan
Number of participants in the collaborative research: 5 (DPRI staff: 3, non-DPRI staff: 2)
- Number of graduate students participated: 2 (Masters: 1 and Doctoral students: 1)
- Participation role of graduate students [ manufacturing of nanoengineered sensing skins, preparation and execution of
experimental work at DPRI]

Progress status for year 2013

The research team at University of Michigan initiated the fabrication and calibration of nanoengineered sensing skins tuned
for rapid post-event health monitoring of steel frame structures. The thin film sensing skins are intended to directly sense
damage in steel frame components including plasticization, fatigue and local buckling. The sensing skin fabricated from single
wall carbon nanotubes (SWNT) combined with a polymeric matrix via a directed assembly method forms an electrically
conductive thin film and changes conductivity in response to strain. To deposit the sensing skins on the surface of steel
components to record their dynamic strain response during shaking, the sensor was fabricated on a flexible polyimide
substrate using conventional optical lithography tools then epoxied to a PVC bar for testing. All geometries attempted were
successfully patterned suggesting a limiting feature size near that of conventional lithography materials (2 um). Five
small-scale sensing skin elements of varying width displayed similar sheet resistances and gage factors when instrumented
and tested in uniaxial tension. The uniformity of gage factor with varying geometry was unexpected when considering the
wide range of sensor geometries tested.

These materials and processes were then extended to develop a component-specific sensor for monitoring the distribution
of strain in a beam web. The sensing skins fabricated in Michigan University are shipped to DPRI for deposition on the test
structure steel connections that consist of removable, sacrificial thin plate elements. The sensing skins were installed in a steel
beam-column connection where damage is anticipated during quasi-static lateral load testing. The strain responses of the skins
were measured using wireless sensors during shaking of the steel connection delivered by modal shakers. In addition, the
conductivity of the skins were measured using the same wireless sensors during quasi-static lateral loading to identify the
evolution of damage in the sacrificial steel plates. A large-scale sensing skin is fabricated to observe strain in the web of a
beam responding in flexure.

The sensor was instrumented on a steel beam within a beam-column structural system with a composite slab. A plot
observing resistance trends in the eight sensing elements on the beam during system loading track the response of the beam
well when compared to the waveform collected by traditional 120 [] strain gages installed at the top, middle, and bottom of
the beam on the opposite side of the web. While the response is tracked well, there is some variation of the amplitude of the
measured voltage signal suggesting variation in the gage factors of the films themselves. Regardless, the results suggest the
large-scale sensing skins are viable sensing platforms, but also indicate these platforms require additional investigation to

improve their performance.

Implementation plan for year 2014
In year 2014, three main research tasks are scheduled as follows:
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Task 1: The sensing skin tested in 2013 needs further improvement and adjustment for better handling at testing site. It is
suspected the gage factor is varying due to the means of application of the film and not due to the film itself. For example,
ripples in the film during epoxy bonding may enhance the gage factor is uncontrollable and non-repeatable ways. To remedy
this potential issue, a thicker encasing layer is currently under investigation. Nonetheless, the malleability of the patterning and
fabrication processes utilized provides the platform for the development of component-specific structural sensors for
components of a vast range of structural systems.

Task 2: An analytical framework has been created to extract visually rich 2D maps of thin film conductivity based on a
modified form of the electrical impedance tomography (EIT) inverse modeling algorithm. Conductivity maps of the sensing
skins will be explored to provide visual representation of damage in steel beam-column connections.

Task 3: Finally, the team will incorporate sensing skin data into a damage detection methodology. The 3-story steel frame
structure with wireless skin sensors will be tested on the shake table testing at DPRI.
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