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1.4 Basic design points
Figure 1.4.1 Structure of reservoir facilities
①Reservoir ②Embankment ③Embankment ④Uniform type

⑤Inclined water-impermeable zone type
⑥Central water-impermeable zone type
⑦Surface water-impermeable wall type
⑧Embankment grout type

⑨Embankment ancillary structures ⑩Revetment work
⑪Administration road

⑫Spillway ⑬Inlet ⑭Channel inlet type
⑮Overflow weir type
⑯Side channel type

⑰Conduction section ⑱Chute type
⑲Blocking wall and step type

⑳Energy dissipation section ㉑Hydrop type
㉒Impact type
㉓Drop type

㉔Intake facility ㉕Intake section ㉖Inclined culvert
㉗Intake tower

㉘Conduction section ㉙Bottom culvert
㉚Intake tunnel

㉛Sand spit
㉜Emergency discharge facility
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1.6 Design procedure
Reservoir renovation design
① Design of main structures ⑩ Environmental considerations

⑪ Environmental survey (preliminary survey)
② Reservoir structure and function survey ・ Literature survey

・ Interview survey
③ Calculation of design flood flow ・ Field survey

④ Selection of reservoir renovation method

⑤ Design of embankment ⑫ Degree of environmental impact
・ Low ・ High

⑥ Design of embankment ancillary structures

⑦ Design of spillway ⑬ Field survey (detailed survey)

⑧ Design of water intake facilities ⑭ Setting of conservation targets

⑨ Design of other structures ⑮ Selection of areas
・ Consideration of consideration measures

⑩ Environmental considerations ⑯ Environmental considerations for embankment area
⑰ Environmental considerations for other areas
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3.4.2 Selection of spillway type
Table-3.4.1 Comparison of spillway types

① Spillway type
② Part type ⑤ Comparison of each spillway type

③Adjustment part ④Transition 
part

⑥ Spillway location ⑦Flood volume ⑧ Flood drainage 
capacity

① Canal inflow type Waterway inflow 
type Front overflow On the ground or 

on the Extremely small Small

②Front overflow 
type Overflow type condensing 

waterway
On the ground or 

on the 
Small to middle 

school
About 1.5 times 
that of the canal 

③ Side channel 
type Overflow type side channel On the ground medium to large About 1.5 times 

that of the canal 
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4.2 Construction
Figure 4.2.1 Construction flow for reservoir construction work

① Preparation work

② Temporary work (work access road, work road)

③ Embankment excavation, floor digging 4⃣  Flood spillway (mainly for mountain ponds)

⑤ (Old gutter blockage) Bottom gutter (excavation, low gutter pipe wrapping, soil discharge work, backfilling)

⑥ Embankment embankment

7⃣  Flood spillway (mainly for plate ponds)

⑧ Diagonal gutter (diagonal gutter pipe wrapping, gate installation)

⑨ Slope protection work (upstream and downstream slopes, safety facility work)

⑩ Cleaning up
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3. Solidification treatment of sedimented mud in a pond
Solidification material selection and mix design
Table 3..1.1 Lime/cement-based solidification materials
〇 Lime-based
① Lime-based, slaked lime
② Products made with lime as the main material, and gypsum, fly ash, slag powder, iron oxide, etc. as auxiliary materials
〇 Cement-based
① Ordinary Portland cement

② Products made with cement as the main material, and gypsum, various sodas, reducing agents, etc. as auxiliary materials,

　　or a combination of these

Table 3..1.2 Target soil classification and overview of solidification material selection
Soil classification

Sandy Silt Clay Organic wet soil
Solidification materials

〇 Lime-based
〇 Cement-based
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5.1 Reservoir Renovation Work
Example: Solidification of bottom mud and use as embankment material for renovated reservoir
① Water falling from the reservoir
② Excavation and removal of bottom mud
③ Mixing in the bit
④ Initial solidification curing in the bit
⑤ Crushing of initially solidified soil (prescribed diameter) (bucket crusher)
⑥ Transporting crushed soil (embankment material) to the embankment site (crawler dump)
⑦ Rolling out and leveling crushed soil (backhoe)
⑧ Compaction of crushed soil (crushing and compacting embankment) (bulldozer)
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9. Earthquake-resistance measures
〇Hardware measures
a: Earthquake motion① Adding resistance to sliding and deformation ② Reinforcement embankment method

③ Steel pipe sheet pile method
④ Embankment reinforcement method

⑤ Increasing density ⑥ Vibration compaction method
⑦ Consolidation ⑧ Ground improvement method

b: Liquefaction ⑨ Grain size improvement ⑩ Replacement method
⑪ Lowering the wet surface (reducing the saturated area) ⑫ Drain method

⑬ Installation of filter zone
⑭ Dissipation of pore water pressure ⑮ Columnar drain method

c: Infiltration ⑯ Infiltration suppression at the embankment ⑰ Cross-sectional expansion method
⑱ Drain method
⑲ Surface impermeable wall method
(Waterproof sheet method)

⑳ Infiltration suppression at the foundation ground ㉑ Upstream impermeable method 
 (Steel sheet pile method)
㉒ Blanket method

〇Software measures
① Creation of hazard maps, their release/publication, and decision on evacuation destinations
② Establishment of water storage rules, review of required water storage volume
③ Establishment of monitoring/alarm/reporting systems
④ Implementation of disaster prevention/evacuation drills
⑤ Preparation of emergency materials for emergencies, establishment of emergency discharge works, 
   conclusion of disaster prevention agreements
⑥ Establishment of BCP, strengthening of management system

Figure 9.1 Earthquake resistance construction
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Abolition of agricultural reservoirs
Reservoir abolition construction method
Chapter 4 Design of embankment cut-and-cover construction method
(2) Slope gradient of cut-and-cover section

Table 4.3.1 Slope gradient of cut-and-cover section

Excavation height H
Slope gradient of 
cut-and-cover 

section n1
5 m or less 1.5 to 1.8

5 to 15 m 1.8 to 2.0
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