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Summary

1. Title : Technical Developement on Emergency Method by Type of 

Damage of Agricultural Infra Structure and Selection of 

Repair Reinforcement Method

2. Period of Study : March, 2017 ~ December, 2018

3. Necessity and Objectives

3.1 Background

 Most of the domestic agricultural infrastructure facilities have been aged for a 

long time. In the event of natural disasters such as extreme weather events or 

earthquakes, there are many vulnerable factors. Defects of related facilities can 

lead to unexpected large-scale emergency situations and large loss of life and 

property. Agricultural infrastructure can cause economic and industrial damages 

that can not be predicted in the surrounding area and downstream area due to 

earthquake-induced functional damage. As shown in past cases, local damage 

caused by earthquake can cause considerable economic and industrial ripple 

effects. Therefore, it is necessary to improve the seismic performance of 

agricultural infrastructures efficiently by presenting the evaluation and urgent 

inspection plan of vulnerable parts in the earthquake by agricultural infrastructure.

3.2 Purpose of the research

Seismic Capacity Evaluation of Agricultural Reservoirs by Domestic Occurrence 

Seismic Wave (Numerical Analysis)

Earthquake vibration model experiment with reservoir

Comprehensive Review of Seismic Behavior of Reservoir with 3D Numerical 

Analysis and Model Test Results

    - Analyzes of deformation patterns and major inspection parts of reservoir 

after earthquake



- vi -

4. Contents of Research

Seismic Capacity Evaluation of Agricultural Reservoirs by Domestic Occurrence 

Seismic Wave(Numerical Analysis)

Identification of reservoir deformation characteristics by seismic vibration 

model test

Comprehensive Review of Seismic Behavior of Reservoir with 3D Numerical 

Analysis and Model Test Results

5. Results of Research

 5.1 Seismic Performance Evaluation of Embankment Structures in Agricultural 

Infrastructure

 Seismic performance evaluation of embankment structures was carried out by 

using time history analysis method in 3D dynamic analysis method. The dynamic 

analysis using the linear time history analysis method was performed to analyze 

the deformation and acceleration amplification characteristics of the embankment 

structure. The relative displacement at the top of the reservoir was analyzed by 

seismic waves. The ground accelerations were amplified while rising above the 

reservoir.

 5.2 Centrifuge model test for agricultural reservoir

 In order to characterize the dynamic behavior of the reservoir, the acceleration 

response, displacement and pore water pressure were measured by dynamic 

centrifugal model test. The seismic performance of agricultural reservoirs was 

evaluated. Seismic behavior of seismic waves (short period, long period, artificial 

seismic wave) agricultural reservoir was analyzed. Data for seismic design and 

reinforcement of reservoir were obtained. The acceleration amplification 

characteristics show that the amplification is large at the top. The lower the 

acceleration level, the larger the amplification ratio. The amplification of the 

acceleration at the top of the body was doubled, and the acceleration of the 

body was abruptly accelerated at 3/4 of the height of the dam.

It can be seen that the settlement behavior of the body is large after the 

earthquake as the acceleration magnitude of the input seismic wave increases. 
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The difference between the location of the lower slope and the top was not 

significant.

 5.3 Emergency Inspection and Reinforcement of Agricultural Infrastructure

 Numerical analysis of reservoir size, numerical analysis of reservoir of more 

than 300,000 tons, numerical analysis of average height of agricultural reservoir 

and centrifugal model test were analyzed. The highest vulnerability of the 

agricultural reservoir was identified as the top. When the earthquake occurred, 

the maximum displacement and acceleration amplification characteristics appeared 

at the top of the reservoir. Numerical analysis, centrifugal model test, and 

damage cases of the reservoirs of the Great East Japan Earthquake have been 

reviewed, and the order of urgent inspection of reservoir deposits has been 

suggested. In order to examine the emergency recovery method of reservoir 

deformation due to earthquakes, we analyzed the method of emergency recovery 

of reservoir in Japan after the earthquake.

6. Expected effects and utilization plan

In the event of an earthquake, it is used in the main and priority check 

points in the safety diagnosis of agricultural infrastructure facilities and the 

emergency inspection.

Based on seismic vibration reservoir model test results and numerical analysis 

results, it can be used as reliable data for evaluation of seismic performance 

of agricultural infrastructure facilities

Efficient and systematic management of agricultural infrastructure facilities 

using limited budgets
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출처 : 23 2011 による平成 年 年東北地方太平洋沖地震
       のため の と福島県 池被災 特徴 応急対策
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구분 손상패턴 개소

마루침하 4
상류사면 활동 11

하류사면 활동 5
변형 도, 3

종방향균열 19

횡단균열 6
상류 사면 보호공의 변형 도, 11

내부 경사부 사면 제공의 도 4

복통의 손 이탈 토사유출 2
물넘이 콘크리트  열림 2

사통 의 손( ) 2
하류사면에서의 수 2

수지 부지 사면 도로의 붕괴 활동, 5

내부 경사사면 제공의 도 3
결손 3



- 151 -



- 152 -



- 153 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 東日本大震災合同調査報告
1地盤編



- 154 -

출처 : 1東日本大震災合同調査報告 地盤編



- 155 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 156 -



- 157 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 158 -



- 159 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 160 -

출처 : 1東日本大震災合同調査報告 地盤編



- 161 -



- 162 -

출처 : 1東日本大震災合同調査報告 地盤編



- 163 -

출처 : 1東日本大震災合同調査報告 地盤編



- 164 -

출처 : 1東日本大震災合同調査報告 地盤編



- 165 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 166 -

출처 : 1東日本大震災合同調査報告 地盤編



- 167 -

출처 : 1東日本大震災合同調査報告 地盤編



- 168 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 169 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 170 -

출처 : 1東日本大震災合同調査報告 地盤編



- 171 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 172 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 173 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 174 -

출처 : 1東日本大震災合同調査報告 地盤編

출처 : 1東日本大震災合同調査報告 地盤編



- 175 -



- 176 -



- 177 -



- 178 -



- 179 -



- 180 -



- 181 -



- 182 -



- 183 -

출처 : 1東日本大震災合同調査報告 地盤編



- 184 -

출처 : 1東日本大震災合同調査報告 地盤編

지진후 제방 침하① 펌 설치 긴 방수, ② 

제방 괴 확산방지③ 복구공사 완료④ 

출처 : { , 2017, {の からこれまでのため に る について熊本 地震 発生直後 池 係 対応 熊本 県農林水産部農村振興局農地整備課
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지진후 제방 균열① 균열깊이 확인② 

균열부 굴착③ 복구 완료④ 

출처 : { , 2017, {の からこれまでのため に る について熊本 地震 発生直後 池 係 対応 熊本 県農林水産部農村振興局農地整備課

지진후 제방 균열(a) 하류사면 변상(b) 
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보호블록 하부 공동 확인① 보호블럭제거 복구, ② 

출처 : { , 2017, {の からこれまでのため に る について熊本 地震 発生直後 池 係 対応 熊本 県農林水産部農村振興局農地整備課
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제방 마루 종방향 균열(a) 제방 균열 치(b) 
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Ω

Ω

마루 횡방향 균열(a) 5+10 № 제방 균열 치(b) 
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Ω



- 190 -

마루 간부 종방향 균열(a) 제방 균열 치(b) 
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마루 종방향 균열(a) 제방 균열 치(b) 

응 복구 마루(a) - 응 복구 하류사면(b) -
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응 복구 마루(a) - 응 복구 하류사면(b) -

응 복구 마루(a) - 응 복구 하류사면(b) -
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응 복구 균열깊이 확인(a) - 응 복구 다짐(b) -

석회수 수성페인트 주입( ) ① 균열깊이 확인② 균열깊이 측정③ 
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석회수 수성페인트 주입( ) ① 균열깊이 확인② 
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토사 제거③ 토사 다짐④ 

긴 복구 완료⑤ 긴 복구 완료⑥ 
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상류 사면 활동이 발생한 경우(a) 마루 연직 균열이 발생한 경우(b) 

출처 : 1. , 2014, の の の と に けた り み河川堤防 液状化対策 効果 検証 高度化 向 取 組 独立行政法人 木研究所 質 盤研究・ グループ

      2. , 2016, 河川堤防 液状 対 手引 国研 木研究所  質 盤研究 質 振動の の き ・ グループ ・ チーム（ ）  
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