





- e L v T e-r A
- e Y8 - ~%™= A=% L@ #Ne <
d A <ds — <,:,=TM.||9 — Z8 — — ds
L Vve % oV E- <oe < — S o=g< ky #s8 - # ™M=
- - e 4 -8 - T e-% 14 L krer oy o
|8 — - e - A-"L@DﬁL -8 o) — —
4L < -8 Lt@d )<= 4 Vo - | 8 k™ 2
A <A -2™= % Nef ° L ey ks —
- e — & A~ a8 LA = - 0 <of=m™o
Y o8 L <a - e | & — —  #Nf Ye |-
— T e.dk afs — — ses| 4 -fq=m™om™e
-0 # e I S B N R b
% k= o™i/ —V El—t@d) |8 0 YVolk—= ko D |Ff =
ik 8/ — L AL <% <ode
o5 ki 4de
1 — £ - e - A % - - < - 4
N S S I Lo <nqe H -
% %o L % 1A seoqisd oveys — g5 | o 4k
<A — 4 %Bo™ Y 98 - e 0 4k £ %=
™n ™M) < dls — < o= =y 9
2 %8 - e b= % <0 ogq{isd -~ —
L v % oV E- <A < %e 2 - -z 41 4
Y= — 0 — Y8 1950 30 — Y% — - 1/81/8-” Ys |If
v/ — #£8 ¥ < o= = 2/3||_J AL
- 8 - L Ve % oV E- <A < e N
3 £l - H - +of 2o - Lo afvke
# -5V — - — & Ar<e dNe=s —
- _ L oy - ° - s <14



Vs ¥% 300m/s </ 4 - % 4 o= ™ | < lke

T R T R LY B E
L eV —< % — - %™™s < == 19 =™ Dg2
— £ Y8/ —  — Vs¥% 300m/s - - = -/ 4 4 AL
==8 - d Z+ I‘|_|-|'|— 3/8280‘”—]/8£ =8
_ AL A gz — -1 8 0 — L Ly
/= #£8 = — 1 4L oy - |H - 4 ey
— AL =| 48 L= — AL - o d Ly — AL JIRVAN
t|k-s — Yol-e - s = % % %00 o % - T
d Ly
4 2] Lf oeim 4 < o= oo
Y8 - — T e-r=o¥%ftmdrsofisd ~vosqs
L 5 < -8 E—_— Ve |k ;e < R' 02 ad
oV #8 Okada— ¢o @ Do "fi: el - # %S — —0 ™ML ™~
b= of - - de Rl Thicfp= bve -1 -
- e - - | & LAY % Nof| 8 Mal2 < Mald0 —
- -8 Y% - Ly — — -~ % ™Mz 8 AL
Vo — 8 - %3 ™= — — %o F* 7 2 THis A
LS Y] VO, — #38 -1 - - e - Fr o= - %
<ods 3 2 =V L 5 - L o=s - T e.rzo¥%xs
L wvo g k|8 s L el o= ™ #| s
| & — i1 —mve <% softmorsodi st %
- V9 g4=38 — L A L s ||-=| &) r—=O3/s-” O -
L A s— d oy
5 # |8 < w=8 — = d<sqdg<ckvos — s — =i 5-
% A % ~%B™M=s - 0 -  #s +-— a—- %
<of=%#Nefe<— ~ L& - Nev [ = A=%1<80 Azl A
=%l <89 — - 1= 4 g=%1<8 -3 ~=™M=s8 -~ 1

L:ISE\/Q



ABSTRACT

Title Research on flooding risk reflecting a ground deformation around wide-area due to an inland fault
zone earthquake

Author EHARA Ryuji

The purpose of this research is to show that a ground deformation around wide-area due to an earthquake is an
earthquake hazard to be considered at the planning stage of the flood management plan. In the course of this
research, the Author summarized that Osaka Prefectureds past investment on flood control as indicator of time and
expense required to build up the current flood control function, grasped deformation amount of ground surface
associated with activity of a fault zone, and cleared revealed the possibility of causing river flooding risk.

In this research, focusing on hazards caused by crustal deformation associated with activity of an inland fault
zone, wide-area ground deformation that defined as a displacement in the altitude of the earth surface are taken up
as the earthquake hazard. Wide-area ground deformation is noticeable in trench type earthquakes with the plate
boundary as the focal region. Because trench type earthquakes are accompanied by the Tsunami, in addition to
estimating height of the Tsunami, prediction of ground deformation at coastal area is very important item in
considering disaster prevention measures. But wide-area ground deformation caused by inland fault zone
earthquakes are not taken up as issues after earthquake to be considered for disaster prevention that causes flooding
risk from rivers, which are representatives of terrestrial public waters. Most records of earthquakes disaster and
earthquakes occurring multiple times in the same focal region of inland fault zone are depend on geology and
geotechnical information and very few history records. So it is necessary that such hazards to reproduce the ground
deformation by approach from natural science field and showing the validity of the result.

This paper consists of 5 chapters.

Introduction in this paper showed that ground deformation is larger in the inland fault zone earthquake than in
the trench type earthquake in the area around the Osaka bay in analyzing recent cases of Japan and around the
Osaka plain about wide-area ground deformation accompanying earthquake. Then the Author raised the current
issue that wide-area ground deformation due to earthquakes is not considered for disaster prevention, because most
records of earthquakes disaster and earthquakes occurring multiple times in the same focal region of inland fault
zone.

In next of this paper, keeping in mind that the flood control function will be severely impaired by wide-area
ground deformation due to earthquake, it was grasped the level that is required for the time and expense to build up
the current flood control facility newly in the financial power of the national and Osaka pref. by using statistical
data on investment in Japands flood control since the 1950s. In the process of analyzing statistical data, it have
revealed that time and cost indicators required to build a new flood control facility by analyzing example case that



the Osaka storm surge countermeasure project and the Neyagawa River Basin total flood countermeasure and
management project by Osaka pref.

In Chap.3 of this paper, to evaluate the seismic performance of embankment in discussing on the flood control
function due to earthquake, the Author focused on fairness of evaluation of seismic performance at many public
infrastructures, and verified the validity of the depth of the engineering base surface for seismic response analysis.
It was selected some verification points that is the representative of alluvial ground of the Osaka plain that is
formed deposition of successive alternated of gravel layer (Vs 300m/s) and clay layer (Vs 300m/s) under the
alluvial layer. And each site was applied one-dimension non-linear seismic response analysis, verified maximum
acceleration and shear strain at ground surface by seismic wave input to each of the upper of the Pleistocene gravel
layer (Dg2-layer) shown as the engineering base surface in previous studies and lower of clay layer (Vs 300m/s)
under Dg2-layer, and showed appropriate depth of engineering base surface in order to examine the seismic
performance of public infrastructures. Moreover, the Author took up a result of seismic response analysis by Osaka
pref. applying this concept of setting engineering base surface in the east area of the Osaka plain, as a result, it was
confirmed a situation of subsidence at one section of embankment and ground foundation in this area. Further, it
was shown possibility to cover throughout the basin that flood prevention function cannot be ensured by
subsidence of embankment assumed from the distribution situation of liquefaction.

In Chap.4 of this paper, the Author adopted the Uemachi fault zone as a case, and showed that ground
deformation around wide area caused by this active fault zone earthquake can become a hazard to lead to a flood
risk at the Neyagawa River Basin in the east area of the Osaka plain. First, the ground is assumed a homogeneous
semi-infinite elastic medium, the fault parameters are set based on results of study and research of the past, and
vertical displacement of earthds surface caused by dislocation of a rectangular fault in this medium was analyzed
by numerical simulation based on the Okadads formula (the Okadads Dislocation Model). Next, it was grasped that
a trend of ground deformation in the east area of the Osaka plain due to one event in the Uemachi fault zone, and
paid attention to sedimentation situation of Mal2 and Mal0 layer which is diluvial clay formation make up the
Osaka plain, and analyzed this situation and numerical simulation results with deformation based on the estimated
number of activity times after formation of these layers started. As a result, about tilting rate of strata in these
periods, it was found that numerical simulation results are correlated well with analysis results of geologic strata
by geotechnical data in the east area of the Osaka plain. And, it was showed that wide-area ground deformation in
this area due to one event in the Uemachi fault zone can become a hazard to lead to a flood risk because this
ground deformation would cause reverse gradient of some rivers and subsidence of embankment and ground
foundation that was verified at Chap.3. Moreover, the Author cleared this hazard was inevitable to check the
facility operation rules after earthquake on the Neyagawa River Basin that controls floods by conducting facility
operations with observation water level as an indicator. Furthermore, the Author showed some example of
indicating uncertainty of fault activity, and it was point out the importance of grasping future trend of earthquake
occurrence that is leading to more serious damage.

Final as conclusion it summarized the results of each chapter. In Japan where there are active fault zones
throughout the country, so the Authorés viewpoint is that study of preparation for wide-area ground deformation
should be an indispensable item at the planning of the flood management plan. Moreover, the Author proposed
three point, first is item to consider at planning the flood management plan, second is item to respond immediately,
and third is item to tackle for quantifying wide-area amount of ground deformation.
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http://www.jishin.go.jp/evaluation/seismic_hazard_map/shm_report/shm_report_2014/
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