(26)lrrigation(lllustration) in Africa(1-349)

in Africa(1-349)

in Egypt.

(26) Irrigation(Illustration)

The Egyptian pyramids are ancient masonry structures located
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(I1) Culvert(Underdrain)
(I12) Underdrain(Culvert)
(I3) Underdrain(Culvert)
(14) Underdrain(Culvert)
(I5) Underdrain(Culvert)
(16) Underdrain(Culvert)
(17) Ridge (Hilling)

(I8) N-type water loss measuring device
(I9)Apron
(I10)Liquefaction

(I111) Counterweight fill :loading berm:Reinforced embankment
(112) Orifice

(113) Greenhouse
(I14)water warming facilities
(I15)water warming facilities
(116) Talus

(117)Dry Field reclamation
(118)Dry Field reclamation

(119)Stepped chute(Staircase rapids construction)
(120) Vortex sand discharge pipe

(I21)River mouth improvement

(I22)River mouth improvement

(I23)River mouth improvement

(I24)River mouth improvement

(125) Igneous rock

(126)Stream order

(127)river

(I28)River land

(I29)River channel

(I30)Gully protection dam

(I31)Shallow sump drainage

(I32)Temporary cofferdam

(I833)Temporary cofferdam

(134) Paddy field irrigation methods
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(I128)River land
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135) Paddy field irrigation methods Paddy field irrigation methods

(

(136) Paddy field irrigation methods Paddy field irrigation methods
(137) Irrigation efficiency Irrigation efficiency

(138) Irrigation facilities Irrigation facilities

(139) Country Elevator Country Elevator
(I40)reclamation in water area Reclamation in water area
(I41) Reclamation embankment Reclamation embankment
(I142) Reclamation embankment Reclamation embankment
(143) Reclamation embankment Reclamation embankment
(144) Tidal river Tidal river

(145) Water faucet with angle valve Water faucet with angle valve
(146) Chute(Rapid flow works) Chute(Rapid flow works)
(147) Influent stream (Recharge River) (Influent stream (Recharge River)
(148)cutting cutting

(149) Cut and fill Cut and fill

(150) Cowshed (free stall cowshed) Cowshed (free stall cowshed)
(151) Conjugate depth Conjugate depth

(152) Air valve Air valve

(153)Grouting Grouting

(154)Quicksand phenomenon Quicksand phenomenon
(I55)Levee:border Levee:border

(156) Evapotranspiration and water loss Evapotranspiration and water loss
(I57) Evapotranspiration and water loss Evapotranspiration and water loss
(I58)Energy dissipator Energy dissipator

(159)Core type dam Core type dam

(160) intersection intersection

(161) Flood control Flood control

(162) Farmland block Farmland block

(163) flood sluice of fill dam flood sluice of fill dam

(164) flood sluice of fill dam flood sluice of fill dam

(165) flood sluice of fill dam flood sluice of fill dam

(166) flood sluice of fill dam flood sluice of fill dam

(167) flood sluice of fill dam flood sluice of fill dam

(

168) flood sluice of fill dam flood sluice of fill dam



169) flood sluice of fill dam
170) flood sluice of fill dam
171) flood sluice of fill dam
I72) Schedule

173) revetment

I74)Berm

I76) Corrugated pipe
I77) Concrete lining

179) Silo

180) Silo

I181) Siphon

182) Erosion control works
183) Sand Ripples

I184) sand drain method

I185) Three phases of sail

I186) Retarding basin

187) Gate

I188) Urbanization control area
189) Urbanization control area
190) Urbanization control area
191) Urbanization control area
192) Waterstop

193) Waterstop

194) Waterstop

195)Landslide
196)sodding(Seed spraying)
197)sodding(Seed spraying)
198)sodding(Seed spraying)
199)sodding(Seed spraying)
1100)sodding(Seed spraying)
1101)sodding(Seed spraying)
1102)sodding(Seed spraying)
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I75) Corrugated flume dimensions (mm)

178) (Mixing tillage) Mixed layer cultivation
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(1103)sodding(Seed spraying)
(1104)Automatic cross regulator
(1105)Automatic cross regulator
(1106) Water-resistant sheet
(1107) Compaction curve
(1108) Fold

(1109)Slope failure
(1110)Slope failure
(1111)Slope failure

(1112) Settlement type

(1113) Settlement type

(I1114) Settlement type

(1115) Settlement type
(1116)Inlet works(water intake facility)
(1117) Wetted perimeter
(1118) Diversion ditch

(1119) Relief well(Water gate)
(1120) Relief well(Water gate)
(1121) Relief well(Water gate)
(1122) Water consumption
(1123) Water consumption
(1124) Water consumption
(1125) Cylinder gate
(1126) Plowing (Puddling)
(1127) Expansion joint
(1128) Expansion joint
(1129) Expansion joint
(1130) Subsoil Breaking
(1131) Subsoil Breaker
(1132) Penetrating method
(I1133) Penetration method
(1134) Penetration method
(1135)Water level
(

1136) Waterway/farm road(Passable ditch)
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(1137) Waterway/farm road(Passable ditch)
(1138) Waterway/farm road(Passable ditch)
(1139)Groin(groyne - spur dike)
(1140)Groin(groyne * spur dike)
(1141)Groin(groyne - spur dike)
(1142)Groin(groyne - spur dike)
(1143)Groin(groyne - spur dike)
(1144)Groin(groyne - spur dike)

(1145) Aqueduct bridge (water pipe bridge)
(1146) Waterway bridge (flume type)

(1147) Reinforced concrete L-shaped for waterways
(1148) Corner cutting

(1149)Slide gate

(1150) Seiche

(1151) Conformity/Unconformity

(1152) Conformity/Unconformity

(1153) Sand-static fences(Sand control hedge) and sand-retention fences
(1154) Straightening basin (Baffle water tank)
(1155) Stone materials

(1156) Lime spreader

(1157) Sprinkler

(1158) Sprinkler

(1159) Sprinkler

(1160) Sprinkler

(1161) Laminar flow, uniform flow

(1162) Laminar flow, uniform flow

(1163) Bedding

(1164) Shallow water

(1165) Hydrological cycle

(1166) Compost spreader

(1167) Evacuation shelter(Passing place)
(1168) Bench terraced fields

(1169) Step cutting

(1170) Groundwater
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(1171) Groundwater level
(1172) Underground dam
(1173)Replacement method
(1174)Replacement method
(I1175) Surface irrigation
(1176) Surface irrigation
(1177) Surface irrigation
(I1178) Surface irrigation
(1179)Geological profiile
(1180)Geological column
(1181)Regulating reservoir
(1182)Fixed ruler :finishing stake
(1183)Fixed ruler :finishing stake
(1184)Alluvium
(1185)Pressure Regulating Facility (Float Valve Type)
(1186)Mattress
(1187)Sail structure
(1188)Thiessen method

(1189)Peat

(1190)Decreasing curve(Recession curve)

(1191) Crest length

(1192)Alignment of Dike

(I193)Reinforced concrete built up canal(Fence plate)
(1194)Levee (Dike * Embankment)

(1195)Levee (dike * embankment)

(1196) Reinforced concrete flume

(1197) Reinforced concrete flume

(1198) Reinforced concrete bench flume

(1199) Reinforced concrete bench flume

(1200) Tension meter

(1201) Terrace channel

(1202)Isohyetal method

(I203)Earth pressure

(1204)Contour cultivation
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1205)head works(Intake weir)

1206)head works(Intake weir)

1207)head works(Intake weir)

1208)ground sill consolidation works
1209)ground sill consolidation works
1210)groud sill consolidation works
1211)ground sill consolidation works
1212)ground sill consolidation works

1213) Right-of-way

1214)Soil stabilization treatment

1215)Soil stabilization treatment

1216)Soil stabilization treatment

1217)Soil stabilization treatment

1218)Soil stabilization treatment

(1219)Soil stabilization treatment
(1220)geotextile-Embankment drainage reinforcement
(1221)geotextile-Separation of different materials
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(1222)geotextile- Reinforcement of ground, roadbed, etc.

(1223)geotextile- Preventing suction of earth and sand
(1224)Geotextile
(1225)Geotextile
(1226)Geotextile
(1227)Geotextile
(1228)Geotextile

(1229) Sedimentation Tank
(1230)Soil structure
(1231)Soil structure
(1232)Soil structure
(1233)Sail structure
(1234)Soil structure
(1235)Soil structure
(1236)Soil structure
(1237)Soil structure
(1238)Soil water
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1239)Soil water

1240)Soil water

1241)Mass curve

1242) Soil improvement

1243) Soil improvement

1244) Soil improvement

1245) Soil improvement

1246)Earth retaining work
1247)Tractor excavator(attachment)
1248)Tractor excavator(attachment)
1249)Tractor excavator(attachment)
1250)Transition

1251)Agricultural trailer
1252)Trencher

1253)Inland water level and outer water level
1254)Dip slope

1255)Seedling bed(Rice nursery)
1256)Nappe

1257)Nappe

1258) Trench Excavation
1259)Agricultural Promotion Areas
1260)Land reclamation (compound land reclamation)
1261)Farm roads

1262)Farm road landing and takeoff site
1263)Water balance

1264)Slope crib work

1265)Slope crib work

1266)Slope crib work

1267)Slope crib work

1268)Slope crib work
1269)Hyetograph

1270)Piping type(pipeline system)
1271)Piping type(pipeline system)
I1272)Drainage channel
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1273)Pipeline

1274)Pipeline

1275)Pipeline

1276)hydrograph

1277) Crushing and Compacting Method
1278) Butterfly valve

1279)levee widening

1280)surface runoff

1281)Disk harrow

[282)Flume

1283)Hay baler

1284)Heaving

1285)Rice paddy vinyl sheet
I286)Radial gate (hinge type gate)
1287)High pressure radial gate (hinge type gate)
1288)hinge type gate

1289)miter gate

1290)fill-type dam

1291 )fill-type dam

1292 )fill-type dam

1293 fill-type dam

1294)Granite weathering
1295)Forage harvester
1296)Composite waterway (compound canal)
1297) Plastic greenhouse
1298)Plow

1299)Tractor excavator(attachment)
I1300)ripper

I1301)Diversion works
1302)Diversion works
1303)Diversion works
1304)Diversion works

I305)Farm Road

I306)Farm Road
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(1307) Pavement

(1308) Pavement

(I1309) Pavement

(1310) Pavement

(1311) Pavement

(1312) Pavement

(1313) Pavement

(1314) Pavement

(1315) Pavement

(I1316) Diversion channel(detour ditch )
(1317) Mulching

(1318) Butt
(I319)Water-route

(1320) Water management
(1321) Water inlet and outlet
(1322) Open channel
(1323) Planar erosion
(1324) Mower (Frail type)
(1325) Mower (Side rake)

(1326) Capillary water

(1327) Capillary condensation

(1328) Molded drain

(1329)Detention basin (Retarding basin)
(I330)Effective water storage amount
(1331)Upwelling

(1332) Water arrival time

(1333) Surface drainage (paddy fields)
(1334) Irrigation and drainage facilities
(1335) Spillway

(1336) Waterway for drainage and irrigation
(I337) Embankment

(I1338) Embankment

(1339)Sediment

(1340)Flow net
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(1341)Flow net
(I342)Retaining wall
(1343)Head-fall-drop
(1344)Fixed wheel gate(roller gate)
(I345)Diversion works
(I1346)Lining
(1347)Lysimeter
(1348)Rotary
(I349)Rotation block

Flow net
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I77) Concrete lining

I28)River land

147) Influent stream (Recharge River)
178) (Mixing tillage) Mixed layer cultivation
1259)Agricultural Promotion Areas
1251)Agricultural trailer

152) Air valve

1192)Alignment of Dike

1184)Alluvium

19)Apron

1145) Aqueduct bridge (water pipe bridge)
1163) Bedding

1168) Bench terraced fields

I74)Berm

1318) Butt

1278) Butterfly valve

1327) Capillary condensation

1326) Capillary water

146) Chute(Rapid flow works)

1107) Compaction curve

1166) Compost spreader

1151) Conformity/Unconformity

1152) Conformity/Unconformity

I151) Conjugate depth

1204)Contour cultivation

159)Core type dam

1148) Corner cutting

I75) Corrugated flume dimensions (mm)
I76) Corrugated pipe

139) Country Elevator
I150) Cowshed (free stall cowshed)
1191) Crest length
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1296)Composite waterway (compound canal)

111) Counterweight fill :loading berm:Reinforced embankment
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(1277) Crushing and Compacting Method
(I1) Culvert(Underdrain)
(149) Cut and fill
(148)cutting

(1125) Cylinder gate
(1190)Decreasing curve(Recession curve)
(I1329)Detention basin (Retarding basin)
(1254)Dip slope
(1281)Disk harrow
(I1316) Diversion channel(detour ditch )
(1118) Diversion ditch
(I301)Diversion works
(I302)Diversion works
(I303)Diversion works
(I304)Diversion works
(1345)Diversion works
(I1272)Drainage channel
(117)Dry Field reclamation

(118)Dry Field reclamation

(I203)Earth pressure

(I246)Earth retaining work
(1330)Effective water storage amount
(1337) Embankment

(1338) Embankment

(I158)Energy dissipator

(182) Erosion control works

(1167) Evacuation shelter(Passing place)
(156) Evapotranspiration and water loss
(I57) Evapotranspiration and water loss
(1127) Expansion joint

(1128) Expansion joint

(1129) Expansion joint

(I305)Farm Road

(1306)Farm Road
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Cut and fill
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(I262)Farm road landing and takeoff site
(1261)Farm roads

(162) Farmland block

(1290)fill-type dam

(1291)fill-type dam

(1292)fill-type dam

(1293)fill-type dam

(1182)Fixed ruler :finishing stake
(1183)Fixed ruler :finishing stake
(1344)Fixed wheel gate(roller gate)

(161) Flood control

(163) flood sluice of fill dam

(164) flood sluice of fill dam

(165) flood sluice of fill dam

(166) flood sluice of fill dam

(167) flood sluice of fill dam

(168) flood sluice of fill dam

(169) flood sluice of fill dam

(I70) flood sluice of fill dam

(171) flood sluice of fill dam

(1340)Flow net

(1341)Flow net

(1282)Flume

(1108) Fold

(I295)Forage harvester

(187) Gate

(1180)Geological column
(1179)Geological profiile
(1220)geotextile-Embankment drainage reinforcement
(1221)geotextile-Separation of different materials

(1222)geotextile- Reinforcement of ground, roadbed, etc.

(1223)geotextile- Preventing suction of earth and sand
(1224)Geotextile
(1225)Geotextile

Farm road landing and takeoff site
Farm roads

Farmland block

fill-type dam

fill-type dam

fill-type dam

fill-type dam

Fixed ruler :finishing stake
Fixed ruler :finishing stake
Fixed wheel gate(roller gate)
Flood control

flood sluice of fill dam
flood sluice of fill dam
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Flow net

Flow net

Flume

Fold

Forage harvester

Gate

Geological column
Geological profiile
Geotextile

Geotextile

Geotextile

Geotextile

Geotextile

Geotextile



N N . m m m m m m m m m m m m m~ m~ m~ m~ ~ m~ ~ —~ ~

1226)Geotextile

1227)Geotextile

1228)Geotextile

1294)Granite weathering

113) Greenhouse
[139)Groin(groyne - spur dike)
1140)Groin(groyne - spur dike)
1141)Groin(groyne - spur dike)
[142)Groin(groyne - spur dike)
1143)Groin(groyne * spur dike)
[144)Groin(groyne * spur dike)
1210)groud sill consolidation works
1208)ground sill consolidation works
1209)ground sill consolidation works
1211)ground sill consolidation works
1212)ground sill consolidation works
1170) Groundwater

1171) Groundwater level
153)Grouting

130)Gully protection dam

1283)Hay baler

1205)head works(Intake weir)
1206)head works(Intake weir)
1207)head works(Intake weir)
1343)Head-fall-drop

1284)Heaving

1287)High pressure radial gate (hinge type gate)

1288)hinge type gate

1276)hydrograph

1165) Hydrological cycle

1269)Hyetograph

I125) Igneous rock

1253)Inland water level and outer water level
1116)Inlet works(water intake facility)

Geotextile

Geotextile

Geotextile

Granite weathering
Greenhouse

Groin(groyne * spur dike)
Groin(groyne - spur dike)
Groin(groyne - spur dike)
Groin(groyne - spur dike)
Groin(groyne - spur dike)
Groin(groyne * spur dike)
groud sill consolidation works
ground sill consolidation works
ground sill consolidation works
ground sill consolidation works
ground sill consolidation works
Groundwater

Groundwater level

Grouting

Gully protection dam

Hay baler

head works(Intake weir)

head works(Intake weir)

head works(Intake weir)
Head-fall-drop

Heaving

|High pressure radial gate (hinge type gate)

hinge type gate

hydrograph

Hydrological cycle

Hyetograph

Igneous rock

Inland water level and outer water level
Inlet works(water intake facility)



160) intersection

1334) Irrigation and drainage facilities
137) Irrigation efficiency

138) Irrigation facilities

1202)Isohyetal method

1161) Laminar flow, uniform flow
1162) Laminar flow, uniform flow

1260)Land reclamation (compound land reclamation)

(

(

(

(

(

(

(

(

(I95)Landslide
(1279)levee widening
(1194)Levee (Dike * Embankment)
(1195)Levee (dike - embankment)
(I55)Levee:border
(1156) Lime spreader
(I1346)Lining
(I10)Liquefaction

(1347)Lysimeter

(1186)Mattress

(1289)miter gate

(1328) Molded drain

(1324) Mower (Frail type)

(1325) Mower (Side rake)

(1317) Mulching

(1256)Nappe

(1257)Nappe

(I8) N-type water loss measuring device
(1322) Open channel

(112) Orifice

(134) Paddy field irrigation methods
(135) Paddy field irrigation methods
(136) Paddy field irrigation methods
(1307) Pavement

(1308) Pavement

(1309) Pavement

intersection

Irrigation and drainage facilities
Irrigation efficiency

Irrigation facilities

Isohyetal method

Laminar flow, uniform flow
Laminar flow, uniform flow

Land reclamation (compound land reclamation)

Landslide

levee widening

Levee (Dike * Embankment)
Levee (dike * embankment)
Levee:border

Lime spreader

Lining

Liquefaction

Lysimeter

Mattress

miter gate

Molded drain

Mower (Frail type)

Mower (Side rake)

Mulching

Nappe

Nappe

N-type water loss measuring device
Open channel

Orifice

Paddy field irrigation methods
Paddy field irrigation methods
Paddy field irrigation methods
Pavement

Pavement

Pavement



(1310) Pavement

(1311) Pavement

(1312) Pavement

(1313) Pavement

(1314) Pavement

(1315) Pavement

(1189)Peat

(1132) Penetrating method

(1133) Penetration method

(1134) Penetration method
(1273)Pipeline

(1274)Pipeline

(1275)Pipeline

(1270)Piping type(pipeline system)
(1271)Piping type(pipeline system)
(1323) Planar erosion

(1297) Plastic greenhouse

(1298)Plow

(1126) Plowing (Puddling)
(1185)Pressure Regulating Facility (Float Valve Type)
(154)Quicksand phenomenon
(I1286)Radial gate (hinge type gate)
(I41) Reclamation embankment

(I142) Reclamation embankment

(143) Reclamation embankment
(I40)reclamation in water area
(1181)Regulating reservoir

(1198) Reinforced concrete bench flume
(1199) Reinforced concrete bench flume
(I193)Reinforced concrete built up canal(Fence plate)
(1196) Reinforced concrete flume

(1197) Reinforced concrete flume

(1147) Reinforced concrete L-shaped for waterways
(1119) Relief well(Water gate)

Pavement

Pavement

Pavement

Pavement

Pavement

Pavement

Peat

Penetrating method

Penetrating method

Penetrating method

Pipeline

Pipeline

Pipeline

Piping type(pipeline system)
Piping type(pipeline system)
Planar erosion

Plastic greenhouse

Plow

Plowing (Puddling)

Pressure Regulating Facility (Float Valve Type)
Quicksand phenomenon

Radial gate (hinge type gate)
Reclamation embankment
Reclamation embankment
Reclamation embankment
Reclamation in water area
Regulating reservoir

Reinforced concrete bench flume
Reinforced concrete bench flume
Reinforced concrete built up canal(Fence plate)
Reinforced concrete flume
Reinforced concrete flume
Reinforced concrete L-shaped for waterways
Relief well(Water gate)



(1120) Relief well(Water gate)
(1121) Relief well(Water gate)
(1173)Replacement method
(1174)Replacement method
(I342)Retaining wall

(186) Retarding basin

(173) revetment

(I285)Rice paddy vinyl sheet
(17) Ridge (Hilling)

(1213) Right-of-way
(I300)ripper

(127)river

(I29)River channel
(I21)River mouth improvement

(I22)River mouth improvement

(I123)River mouth improvement

(I124)River mouth improvement

(I348)Rotary

(1349)Rotation block

(I184) sand drain method

(I183) Sand Ripples

(1153) Sand-static fences(Sand control hedge) and sand-retention fences
(I72) Schedule

(1339)Sediment

(1229) Sedimentation Tank

(1255)Seedling bed(Rice nursery)

(1150) Seiche

(1112) Settlement type

(1113) Settlement type

(1114) Settlement type

(1115) Settlement type

(I31)Shallow sump drainage

(1164) Shallow water

(179) Silo

Relief well(Water gate)
Relief well(Water gate)
Replacement method
Replacement method
Retaining wall

Retarding basin
revetment

Rice paddy vinyl sheet
Ridge (Hilling)
Right-of-way

ripper

River

River channel

River mouth improvement
River mouth improvement
River mouth improvement
River mouth improvement
Rotary

Rotation block

sand drain method

Sand Ripples

Sand-static fences(Sand control hedge) and sand-retention fences

Schedule

Sediment
Sedimentation Tank
Seedling bed(Rice nursery)
Seiche

Settlement type
Settlement type
Settlement type
Settlement type
Shallow sump drainage
Shallow water

Silo



180) Silo

I181) Siphon

1149)Slide gate

1264)Slope crib work
1265)Slope crib work
1266)Slope crib work
1267)Slope crib work
1268)Slope crib work
1109)Slope failure

1110)Slope failure

1111)Slope failure
196)sodding(Seed spraying)
197)sodding(Seed spraying)
198)sodding(Seed spraying)
199)sodding(Seed spraying)
1100)sodding(Seed spraying)
1101)sodding(Seed spraying)
1102)sodding(Seed spraying)
1103)sodding(Seed spraying)
1104)Automatic cross regulator
1105)Automatic cross regulator
1242) Soil improvement

1243) Soil improvement

1244) Soil improvement

1245) Soil improvement
1214)Soil stabilization treatment
1215)Soil stabilization treatment
1216)Soil stabilization treatment
1217)Soil stabilization treatment
1218)Soil stabilization treatment
1219)Soil stabilization treatment
1187)Soil structure

1230)Soil structure

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(1231)Soil structure

Silo

Siphon

Slide gate

Slope crib work

Slope crib work

Slope crib work

Slope crib work

Slope crib work

Slope failure

Slope failure

Slope failure
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
sodding(Seed spraying)
Soil improvement

Soil improvement

Soil improvement

Soil improvement

Soil stabilization treatment
Soil stabilization treatment
Soil stabilization treatment
Soil stabilization treatment
Soil stabilization treatment
Soil stabilization treatment

Soil structure
Soil structure
Soil structure



(1232)Soil structure Soil structure
(1233)Soil structure Soil structure
(1234)Soil structure Soil structure
(1235)Soil structure Soil structure
(1236)Soil structure Soil structure
(1237)Soil structure Soil structure
(1238)Soil water Soil water

(1239)Soil water Soil water

(1240)Soil water Soil water
(1241)Mass curve Soil water

(1335) Spillway Spillway

(1157) Sprinkler Sprinkler

(1158) Sprinkler Sprinkler

(1159) Sprinkler Sprinkler

(1160) Sprinkler Sprinkler

(1169) Step cutting Step cutting
(119)Stepped chute(Staircase rapids construction) Stepped chute(Staircase rapids construction)
(I1155) Stone materials Stone materials
(1154) Straightening basin (Baffle water tank) Straightening basin (Baffle water tank)
(126)Stream order Stream order

(1131) Subsoil Breaker Subsoil Breaker
(1130) Subsoil Breaking Subsoil Breaking
(I1333) Surface drainage (paddy fields) Surface drainage (paddy fields)
(1176) Surface irrigation Surface irrigation
(1177) Surface irrigation Surface irrigation
(I1178) Surface irrigation Surface irrigation
(1175) Surface irrigation Surface irrigation
(1280)surface runoff surface runoff

(116) Talus Talus
(I32)Temporary cofferdam Temporary cofferdam
(I833)Temporary cofferdam Temporary cofferdam
(1200) Tension meter Tension meter

(1201) Terrace channel Terrace channel

(

1188)Thiessen method Thiessen method



I185) Three phases of soil

144) Tidal river

1247)Tractor excavator(attachment)
1248)Tractor excavator(attachment)
1249)Tractor excavator(attachment)
1299)Tractor excavator(attachment)
1250)Transition

1258) Trench Excavation
1252)Trencher
12) Underdrain
I13) Underdrain
14) Underdrain
15) Underdrain
16) Underdrain(Culvert)

1172) Underground dam
1331)Upwelling

188) Urbanization control area

(

(

(

(

(

(

(

(

(

( Culvert)
(
(
(
(
(
E
(I89) Urbanization control area
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Culvert)
Culvert)
Culvert)

o~ o~~~

190) Urbanization control area
191) Urbanization control area
120) Vortex sand discharge pipe
1332) Water arrival time
1263)Water balance

1122) Water consumption

1123) Water consumption

1124) Water consumption

145) Water faucet with angle valve
1321) Water inlet and outlet
1135)Water level

1320) Water management
I14)water warming facilities
I15)water warming facilities
1106) Water-resistant sheet
I1319)Water-route

Three phases of soil

Tidal river

Tractor excavator(attachment)
Tractor excavator(attachment)
Tractor excavator(attachment)
Tractor excavator(attachment)
Transition

Trench Excavation

Trencher
Underdrain(Culvert)
Underdrain(Culvert)
Underdrain(Culvert)
Underdrain(Culvert)
Underdrain(Culvert)
Underground dam

Upwelling

Urbanization control area
Urbanization control area
Urbanization control area
Urbanization control area
Vortex sand discharge pipe
Water arrival time

Water balance

Water consumption

Water consumption

Water consumption

Water faucet with angle valve
Water inlet and outlet

Water level

Water management

Water warming facilities
Water warming facilities
Water-resistant sheet
Water-route

o~ o~~~



(192) Waterstop

(193) Waterstop

(194) Waterstop

(1146) Waterway bridge (flume type)

(1336) Waterway for drainage and irrigation
(1136) Waterway/farm road(Passable ditch)
(1137) Waterway/farm road(Passable ditch)
(1138) Waterway/farm road(Passable ditch)
(1117) Wetted perimeter

Waterstop

Waterstop

Waterstop

Waterway bridge (flume type)
Waterway for drainage and irrigation
Waterway/farm road(Passable ditch)
Waterway/farm road(Passable ditch)
Waterway/farm road(Passable ditch)
Wetted perimeter



(I1) Culvert(Underdrain)

(I1) Culvert

Culvert drainage

Culvert drainage

)

ERCICNSNC NG RCTENS

to improve drainage of land.

Waterway

Main culvert

Mole drain (auxiliary culvert)
Drainage channel

Main culvert interval: 10-20m
Auxiliary culvert interval: 2-bm
Cultivated soil layer

Mole drain (auxiliary culvert)
Water—repellent material (rice husk)
Main culvert

is a drainage method that uses underground waterways (culverts)

=

Combined culvert




(I12) Underdrain(Culvert)

(I2) Underdrain(Culvert)

(TWater absorption ditch (lateral drain )

@ Collection diteh

@ Water lock

@Drainage channel

SWater drain

®Water Tlow

@

@®Water absorption ditch
(lateral drain )

@Water flow

@Drain port

@Drainage channel

————————————————————————————————lri:.;— ———————————————
_________________________________ 5 : SR
.:HE-":
@ ¢
@
® = 5 5 — |

B R P P e e LAY

L~

T s

Layout diagram of culvert
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(13) Underdrain(Culvert)

(13)

Gonstruction of

Mole drain is a technigue that attaches a supply saw to a tractor.

into the soil of a field
M Tractor
@ Support knife
3 Chisel
@Ghisel

HMole drain (auxiliary culvert)

®Water hole (may be filled with rice husk)

and drains excess

Underdrain(Culvert)

Mole drain (auxiliary culvert)

pulls a bullet-shaped metal tool
water from the soil to make it easier to dry

st PR g s i (s

I S_EGm ::::::::::::::::::::::::::::::::E
%%iﬁj;/ 1@i§;§§§? i ‘Mole drain
W/////&/ s //]fTE
el ® ® o
©® B
6-10cm

Gonstruction of Mole drain

(auxiliary culvert) Combined culvert 11




(I14) Underdrain(Culvert)

(I4) Underdrain(Culvert)

Mole drain (auxiliary culvert)

[Purpose of Mole drain
(T)Manage groundwater level

@ lImprove drainage efficiency of farmland

@ Improve drainage and oxygen content of soil

@ Improve plant growth environment

®Quality and yield of agricultural products
Improve water permeability.

J-5hcm

[

AN

Water hole

L

6-10cm
Mole drain fauxiliary culvert)

40-60cm

L

drain

Combined culvert




(15) Underdrain(Culvert)

(I5) Underdrain(Culvert)

Simple culvert

Simple culvert A simple culvert is a construction method in which a hydrophobic material

is buried in an excavated trench instead of a pipe.

@ Waterway
@ Main culvert
@ MWole drain (auxiliary culvert)
@) Drainage channel
B Main culvert interval: 10-20m
® Auxiliary culvert interval: 2-5m
@ CGultivated soil layer
® MWMole drain (auxiliary culvert)
@ Water-repellent material (rice husk)
0 Main culvert
) i 7
| Voo/Backfill soil
é Straw
Gut tree branch
L U Straw
— i
25cm

Simple culvert

(collection culverts,

S —————————
________________________________ 5 1 TN

@

""""""""""""""""""""""""" 3o
- : T
C3(3 - o @ EF
g P H

= & . A

Layout diagram of culverts
water absorption culverts, etec.)

®
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(I6) Underdrain(Culvert)

Complete culvert
[Points to note about Mole drain (auxiliary culvert)]

T) Keep the slope of the culvert constant and do not create a high spot

e

(2) Make sure the drop point to the open culvert is high enough.
@) Make sure the location is such that water does not backflow into the culvert even
i T the open culvert floods due to heavy rain. etec.

in the middle.

T)Water absorption diteh (lateral drain )
@Col lection ditch @ Water absorption ditch | — W—
SWater lock (lateral drain ) s
@Drainage channel @Water flow TTTTTooTTommmmmmmmeees 4*"""""'j_
G Water drain abrain port |\ .
®Water flow @Drainage channel 3
@
7] 7777
5 e Backfill soil -iEL‘-ﬂT 5 2] ”
= = T . . ke
oS Covering material I
F= (]
) ¥ Suction pipe (@]
l—l o T ’&\1 '
20cm Layout diagram of culvertis T ) T T ; 5

Complete culvert :
2 (collection culverts, water absorption culverts, etc.)




(17) Ridge (Hilling)

(I7) Ridge (Hilling)

Ridge (Hilling) means a hed of raised soil in a field, and a unit of land area.
High-ridge (Hilling) cultivation
@Flat ridze (Hillingd cultivation
[Using ridzes (Hillingd as cultivation heds]
@By creating ridges (Hilling) , vou can secure space for the roots of vegetables
and adjust the size of root wegetahles.
@ The ridzes (Hilling) receive plenty of sunlight, which raises the ground temperature.
&The soil’s drainage and breathability improve, allowing the roots of vegetahles to

to spread more easily, greatly promoting growth.

e N N N

MHigh-ridee (Hilling) cultivation

Hﬁi; ki;; x}?;. @Flat ridege (Hilling) cultivation
7 o




(18) N-type water loss measuring device

(I8) N-type water loss measuring device

This is an instrument used to measure the amount of evapotranspiration infiltration {(water loss)
in paddy fields.

@ Hook gauge

1 Vo)

@D WatEr tank -
g

T s

S INANAN SANN ANANANNINAN

Paddy fields

N-type water loss measuring device




(I9)Apron

(19) Apron

apron
Prevention of riverbed scouring
Prevention of landslides and erosion of structures such as dams and waterways

AV
—_— "l‘T,-'r
peal. anron Fore apron
_ I o R R R R T B R s L =
TEENNNNN NE=
; s e SR % .
;I I‘r xl_ s
1 i Y 1
;. lI| l'., :
11 A
: f Penetration path length { E
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: . z R525

w
3

-
s




(I10)Liquefaction

(IT0)JLiguefaction

Liguefactian

2 Goil

Current status of sand blowing due tao |iquefactiaon
# phenomenon in which the ground becaomes liguid-like due to an earthguake.

| Sand ejected and bulked up together with pore water

' 3 Crack
|aver that does not |iguefw rac 4 Settles by the volune
_Jﬂid;j ; pore water and sediment
5 Liguefied sandy sail laver

f ejected

E 455




(111) Counterweight fill :loading berm:Reinforced embankment
“loading berm:Reinforced embankment

(I11) Counterweight fill

b construction method that is sometimes adopted as one of the measures azainst soft zround

Increases resistance to landslides

(1) Embankment
& Force that causes the embankment to slide

@ Restraining force by the counterweight fill
@ Counterweight fill

tloading berm:Reinforced embankment

Counterweight fill




Orifice

Installed in crossing structures such as tanks,

(112) Orifice

(I12) Orifice

waterways,

||| ﬂ

1
7

I S

small orifice

and dams to control flow rate

Benacontractor




(113) Greenhouse

(I13) Greenhouse

A greenhouse is a building made of glass or plastic film that maintains a constant temperature

inside and is used for cultivating, displaying, and researching plants.

' Displaying and researching plants from warm regions in botanical gardens
3 Home gardens

[
ESTaN
miEmSiEs Made of glass
e Made of plastic film
EnBEL
F L
il T
7 i al1E i b
/17 L
[ 1
-__#.p-"
_'_,,.o-""'"
|1




(114)water warming facilities

(I14)water warming facilities

water warming facilities

Water temperature—|ow

Limit water temperature 18°C

gold water failure

increase water temperature
Waterway — warm waterway
Reservoir — warm water pond

Facilities that increase water temperature ...

water warming facilities

overflow weir

EE Ly

out let

receiving waterway

, aF
I

i

I
A Ahahad
WD

’PT’I“

b
I
}

\

\h

|

N

=/

Playing type warm water pond

Sediment rectification pond

R527




(115)water warming facilities

(I15)water warming facilities

water warming facilities
Water temperature
Hot water facility soi | embankment
_..-'"#
_..-'"#
_.-"f
_..-'"#
LN % Ny 7
_..-'"#
l ‘ detour waterway ‘ ]
Dutlet P ERE
] ] ] ] s
Vi vl Y
= i s
_..-'"#
_..-'"#
_..-'"#

Hot water facility RGg28




(116) Talus

Talus

(sediment)

(116)

Talus

A terrain formed by the accumulation of rock debris and soil that has fallen

Talus (sediment)

from steep slopes and cliffs.

Talus (sediment)




(117)Dry Field reclamation

(I117)Dry Field reclamation

Ory Field reclamation
“Opening up farmland” means clearing and preparing land for cultivation as fields.

/\/

Improved Mountain Ory Field reclamation

Stair Dry Field reclamation
Cut and Till method
Creation surface ... Fill

~e.. Ground




(118)Dry Field reclamation

(I18)0ry Field reclamation

Dry Field reclamation

“Opening up farmland” means clearing and preparing land for cultivation as fTields.
ground

Stair Dry Field reclamation
Full section cutting method Jp— _

Creation surface

rece iving waterway

amm—
4
]

slope Dry Field reclamation (creation method) [ .7 .7

-
"
Y
T
-

I
-
LT

hl - L f{_?
a=e=ar’

- A gt *“gultivation road
i 7" Planting parts

"1

........... = Planting parts

an
rd “am

cultivation road

..

E454

receiving waterway




(119)Stepped chute(Staircase rapids construction)

(I119)Stepped chute(Staircase rapids construction)

Step—and-rapid-flow construction is a waterway construction method that changes the gradient

of the waterway at steep sections to mitigate sudden changes in the water flow
and prevent sediment runoff

Benefits:

®

=y

N
gy
3

—

Suppression of sediment runoff

Improved stability of the waterway C:::::}
Easier maintenance and management of the waterway o —

Stepped chute(Staircase rapids construction)




(120) Vortex sand discharge pipe

(120) Vortex sand discharge pipe

vortex tube stand trap

Mountain-form field construction
Drainage channel

Vortex sand discharge pipe

. 1)
S||t W/
Intake pipe

Drainage channel
Drainage channel

Q@ 0 E LN o

Vortex sand discharge pipe
?W Vortex sand discharge pipe

A-A section

vortex tube stand trap




(I21)River mouth improvement

(I21)River mouth improvement

River mouth improvement
drift sand -beach sand
Excludes estuary sediment
1. Preventing disasters such as floods and high tides
2. lmproving areas around river muq{hs

- _—— T A . . . .
3. Building and raising embankments) \digging river channels. and widening river mouths
[

Sk
T drlfx $and
ghi
; TS ; : : ;
aa & YLy -
e el ——erd1reuurun uf sand muveman‘
T :,”%EE. 7 :“__ S
AL Undardraln 4

Df en dlreu ed In He dlreu |un uf saﬁd muvemen—

prevailing wind direction

'Undefdréin:mé:hhd S R579




(I22)River mouth improvement

(122 )R iver mouth improvement

River mouth improvement
bheach zand-drift sand
Excludes estuary sediment
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@ 0pen drain method R530




(I123)River mouth improvement

(I123)River mouth_improvement

river mouth improvement
drift sand
Excludes river mouth sediment
@Bank protection method 5 o
1. Preventineg disasters such as floods and hlgh tude& ,fﬁ

2. Improving areas around river mouths

3. Building and raising embankments, |d6ﬂrng r4ver mouths

unstable river mouth

e o i a

1
1
1
1
1
[
|
1
1
|
S
v

"hfﬁﬁank protection method R531




(124)River mouth improvement

(124)River mouth improvement

river mouth improvement
training levee

revetment

shortout™+

“*ff}ﬂﬁﬁﬁﬁﬁﬁwﬁfﬂﬁﬁﬁﬁf}ﬂf

In ‘he case of estuary closure measures,
do not make it like this

training levee

S

to increase the flow = ; -
Reduce to a level that does not impede outflow

' decrease in flow velocity

* Sand accumul ates
e i '
#training levee

river mouth improvement |




(125) Igneous rock

(I25) Igneous rock

Igneous rock is a rock formed when magma cools and solidifies.

It is broadly divided into volcanic rock and plutonic rock.
Volcanic rock
Sedimentary rock

Hemi-plutonic rock

Plutonic rock

CRCRERTIS

y Metamorphic rock

fs

Schematic diagram of igneous rocks




(126)Stream order

(126)Stream order

river order
Horton (R.E. Horton)

Trivial stream with no branches at the uppermost stream — primary river
Gonfluence of primary rivers — secondary rivers

Gonfluence of secondary rivers - Tertiary rivers

River order is a number assigned to each |ink (river section) in a river network

S e
ffffff

R533




(127 )river

(127 R iver

Fiver

rain falling in the hasin

drain water tributary river

Water usze tributary river
Boat transport - no hindrances
waterway

b riwver is a stream of water that flows alonz a fixed
into a lake or ocean, or a general term for rivers o

fourse on the earth’s surface and empties
all sizes.

main river

right hank left hank

branch riwver

delta = river mouth

river RE34




(I28)River land

(I28)River land

River land
Area including river channel and levee

b e oo e e e e s i

% low watér channel work

E 5 5 TTinBank prétectionferoin/dredgin
high wateri channel :  |ow-water channel i pﬂg 5 s

B e e e e e e e e e e e meme e se s s e e S B e a B

riverbed high watef Ghanneé

...................................................................................................................................................




(I29)River channel

129)River channel

watershed

val ley |ine..~%.
deepest line

watershed
watershed

river channel

| ine
deepest |ine

valley

T R,




(I30)Gully protection dam

([30)Gully protection dam

gully protection dam

-Ereuentian of gully expansion f{;;/?ff’ fijggi;?

* Weir
gully stabilization work ﬁ§ﬁ§§§§§3“f§§§§§$EQEﬁﬁﬁﬁﬁ

rill erosion

.f}f

drainage hole ;
S7EdT |y erosion

masonry dam

EG45

drainage hole masonry dam

gully protection dam
5153




(I31)Shallow sump drainage

(I31)Shallow sump drainage

Shallow sump( Shallow ground)drainage method
Mless amount of groundwater flowing out

Z)Excavation of shallow ground

Shallow sump drainage is a depression created to drain groundwater.
™

-~

v water table

Shal low sump

| pump

=¥
/




(I32)Temporary cofferdam

temporary cofferdam
steel| sheet pile

(132) Temporary cofferdam

A temporary cofferdam is a structure that blocks water and ensures a dry working space
when constructing a structure underwater such as in a river or the sea.

tie rod

backfilling'x

bl

Doub le

“sheet pile type

embankment

R537




(I33)Temporary cofferdam

(I133) Temporary cofferdam

:/%

Downstream temporary deadl ine

Temporary cofferdam

body of dam

e O A T Sy = L,

R538




(I134) Paddy field irrigation methods

(I134) Paddy field irrigation methods

Rice field crossing irrigation

Irrigation channel
Drainage channel

oy 03 &

| Water is passed through an inlet cut into the bank and flows from paddy field to paddy field

(03

=

Rice field crossing irrigation




(135) Paddy field irrigation methods

([3%) Paddy field irrigation methods

Continuous irrigation

Irrigation channel
Drainage channel
Water 15 passed through an inlet cut into the bank and flows from paddy field to paddy field

B (=

()
&ad

@
S

Continuous irrigation




(136) Paddy field irrigation methods

(I136) Paddy field irrigation methods

Flushing irrigation

T Irrigation channel

@) Drainage channel
3 Water is replenished from the irrigation channel with a constant water level only in proportion

to the amount consumed in the paddy field

@ 3 D
HTTT’PTFF%K
VY vy Vv

Flushing irrigation




(137) Irrigation efficiency

(137) Irrigation efficiency

Irrigation efficiency (%)

M Glassification @) Application efficiency |® Transport efficiencyl® Irrigation efficiency

Sprinkler irrigation 80~90 90 ~495 70~85

03

@

Furrow irrigation 15 85~90 60~65




(I38) Irrigation facilities

(I138) Irrigation facilities

Perforated tube irrigation

An irrigation method that supplies water directly to the roots of crops
by drilling small holes (emitters) in the water supply pipe and allowing water to drip from them.

: L
%
:
TR [ n [ o
; |
.

X

v
ol K T | T [
3

[ R | R TR VI

I

T o
T [l f_,»lT" ;
gy L el
TR T |
[ [« 1

I i |

Perforated tube irrigation




(139) Country Elevator

Gountry Elevataor

A facility used jointly by rice Tarmers to dry.

(139) Country Elevator

store. prepare and ship rice

Gountry Elevator




(I40)reclamation in water area
(I40) reclamation in water area

reclamation in water area
Embankments. drainage gates,
Ocean

lakes and marshes

Drain the inside water

drainage pump stations.sluice gate

Bottom - Farmland ;
river —m——m
» Low wetland-levee-cofferdam Ocean
* During low tide, tide gates - open - bac
" First |line embankment

* Pump drainage — ohtain land
second | ine embankment <

flood control pqﬁd

farmland

s(uli:l iE
e

To enclose a body of water with a levee or other structure
R342

and remove the water from within to turn it inte |and




(I141) Reclamation embankment

Reclamation embankment

@M Upright type

A reclamation embankment
during reclamation.

(I41) Reclamation embankment

is an embankment built to enclose the area to be turned into land

_ Ocean
ir§t |line embankment

TN,

river—s

second |ine embankment S
od controf

mland®—
i Ocean

T

N

140

MUpright type




(I142) Reclamation embankment

(142) Reclamation embankment

Reclamation embankment

@) Composite type
A reclamation embankment is an embankment built to enclose the area to be turned into land
during reclamation.

Ocean

irét line embankment

140

@iComposite type




(143) Reclamation embankment

Reclamation embankment

(143)

Reclamation embankment

@Sl oped type
A reclamation embankment is an embankment built to enclose the area to be turned into land

during reclamation

river—s-
_ Ocean

irst |ine embankment

second |ine embankment

Smal | berm
140

i<

Gentle slope (1:3)

@S loped type




(144) Tidal river

Tidal river

(144) Tidal river

A river that is affected by the ebb and flow of the tides. Changes in water level
and flow rate extend quite upstream.

G

@E DG ® W

Tidal area
Estuary
Sea

High tide

Intermediate tide
Tide level

Salt-freshwater interface at t1
Salt—-Treshwater interface at to




(145) Water faucet with angle valve

(145) Water faucet with angle valve

Water faucet with angle valve

A water faucet is a device that turns water on and off.
T Valve
@ Concrete

@3 T-pipe

=
)

Water faucet with angle valve




(146) Chute(Rapid flow works)
(146) Chute (Rapid flow works)

Chute(Rapid flow works)
It is necessary to install rapid flow works and drop works to ensure the safety of the waterway.
@ Upstream waterway

@lInlet attachment

(JRapid flow section

@)Radial flow section

SEnergy dissipation works

®0utlet attachment waterway

(D Downstream waterway

|||<]
|||.<]

qiib he 2
T —=
o | oFd

-

.\3 |

?

o

Fﬁ




(147) Influent stream (Recharge River)

influent stream

A 7 Influent stream (Recharge River)”

by rainwater.

(147) Influent stream

(Recharge River)

is a river whose water volume is stabilized

river water. etc. permeating underground and replenishing the

groundwater table

groundwater table

influent stream

R539




(148)cutting

(148) cutting

cutting
Gutting is the process of lowering the ground level by cutting a slope.

while filling is the process of raising the ground level by piling up soil and sand

- Single cut
open cut =

................................

fffffffff

At AR
N Py

Single cut

Construction base

'??jﬁ%ﬁﬁﬁﬁﬁstruction base |

ibm or more X%X

bm or more

O PR EF3 oo e S R EF

E460




(149) Cut and fill

(149) Cut and fill

Cut and fill
®Cut
@Fill
@ Construction base
@Existing ground
“Embankment” refers to piling up soil and sand on sloping

or low-lying land to create a flat ground surface.

Cut and fill




(150) Cowshed (free stall cowshed)

(150) Cowshed (free stall cowshed)

Cowshed (free stall cowshed)

T A free stall cowshed is a cowshed where cows can roam freely without being tied up,

and the cows’

sleeping areas are separated.

@ This reduces stress for the cows, leading to improved health management and work efficiency.




Conjugate depth

(I151) Conjugate depth
@ Gomplete hydraulic jump

(I51) Conjugate depth

@ho and hj are called conjugate depths
In an open channel

when the hydraulic jump phenomenon occours,
supercritical water depth and suberitical water depth

i

and these two water depths are called "conjugate depths”

NN

there are two water depths.

ral
ho

g

|||<q

hij




(152) Air valve

(I52) Air valve

. ; ; : | . :
Air valves are devices that automatically release air that hap accumulated in water pipes.

RN Y

M Float valve

When closed

When inhaling or exhaling
Water flow

Air valve

. ff:“\l _
r I | | y
3 [ - | $
|:‘i:':
(i — —
l— ]

Air valve




(153)Grouting

(I53)Grouting

Grouting
M Injecting cement milk or mortar into the foundation of the dam

@) A construction method to increase the strength and water impermeability of the ground

consol idation grouting

contact grouting

~

it consolidation grouting curtain grouting

e

cdrtain grouting F327




(154)Quicksand phenomenon

(I54)Quicksand phenomenon

Quicksand phenomenon
@ The phenomenon in which groundwater rises and mixes with the sandy parts of the ground.

# The phenomenon in which the ground becomes muddy

@ A type of sand flow phenomenon that refers to the muddy water itself

sheet pile

B%J|Iﬂg

3 .-.-‘:.-" o

_Ijne fﬁuiling

-\'."‘_ - "'-

permeable layer

F328




(I55)Levee:border

(155)Levee:border

Levee:border is a pile of soil that separates rice fields to prevent water from leaking out

Paddy field plot

T

waterway

E462




(156) Evapotranspiration and water loss

(Ib6) Evapotranspiration and water loss

Evapotranspiration and water |oss
The process by which water vapor moves from the Earth' s surface into the atmosphere
A combination of evaporation and transpiration

Evapotranspiration
Transpiration
Evaporation

Hook gauge

) 09 =

&

Vertical infiltration
Water loss measurement

Ridge infiltration

Q@ O &«

|||<]
=
f @)

\
&
——

s

-—_—

G
b

R4

Evapotranspiration and water loss




(157) Evapotranspiration and water loss

(I57) Evapotranspiration and water loss

Evapotranspiration and water loss

The reduced water level refers to the amount of water that falls in a paddy field in one day
when it is filled with water.
Evapotranspiration
Transpiration

Evaporation

Hook gauge

Vertical infiltration

Water loss measurement
Ridge infiltration

@

QOO EGNC

]

|||<]
Ea
s

&)

Evapotranspiration and water |oss




(I58)Energy dissipator

Energy dissipator
* Discharge channel
Spillway structure
jumping water
shoot block
Energy dissipataor
flow guide wall
rocky ground
Overflow embankment top
Downstream surface

of embankment body

stairwork

downstream river
Energy dissipator

Overflow embankment top-. —

* Discharge channel

Overflow

(I58)Energy dissipator

jumping water

SRELTAE

,f/,/,f!\’;
Energy dissipator
flow guide wall

[

rocky ground

|
V

|
I

[

stairwork

Direction type energy reducer

——= downstream river

Downstream surface of embankment body

D300




(159)Core type dam

(I159)Core type dam

Gore type dam

.........

..............

e s T A

e e o 1f 2 [

D m o i et e i m

e T | W E—

S mmam

T

---------

.................

transition”
concrete underground wal |

" Asphalt concrete core thickness 0. 5m

“xf“bedrouk | ine

T

7

155707

core Tield dam

core type dam

A

0301




(160) intersection

(160) Intersection

Intersection

To make

it easier for vehicles to turn - cor

ner cutting

Widening of corner cutting

intersection

To make it easier for vehicles to turn - corner cutting

H1234




(I61)Flood control

(I61)Flood control

flood control
discharge
discharge changes over time
A portion of flood runoff is stored
and disaster prevention purposes
change flow time
Reduce downstream flood peak flows

in reservoirs. etc

for flood control

a:Tlood discharge

b:discharge after flood control

c:flood control amount
E o .
K b K b
! ST
£ 51 rad b
S fnne " i o finii .
g '|'||I::|1F_L“‘,_ bn bo ||II':|"|
ha IR E L L — e ety 3
ﬁ "|'||I:.l,-"I e o3 Ln] |||I|:||I||| i
. L WS oo IR
@l fi % = E A B
[ 1 ] ! . =
S| oy : - = &
|II|Iy"I = E '|'I'I:'
:I:'/ '|'I':"
L i
& -
timg ——= timg ————= timg —=
@ Natural adjustment method @ Peak cut method @Fixed rate fixed amount method

R540




(I62)Farmland block

1=

irrigation canal

|

farm road

(162)Farmland block

farm road

farm road

cultivation area

n ganall

drailnage cana
tarm road

inrigatipn canal

Irpigat|
irrigation canal

o)
e
e
=
jat}
gt
]
E]
jat}
o
ae]
o

cu |t

vat ion aflea

tield arg

| 11l
Paddy field plot

field plot

E463




(163)flood sluice of fill dam

flood sluice

Attached to water

(163) flood sluice of fill

intake facility

Easy flow of flood water

T Chute type

Inflow section

gate adjustment

chute

{ Ghute type

part

dam

0199

D303




(164 )flood sluice of fill dam

(I164)flood sluice of fill dam

flood sluice of fill dam
Attached to water intake facility

(2)Standard curve type
Easy flow of flood water

Weir crest

@Standard curve type

D304




(I165)flood sluice of fill dam

(165)flood sluice of fill dam

flood sluice of fill dam
Attached to water intake facility
@ Gurve type

Weir crest

/T+

27

@ Curve type

0305




(166)flood sluice of fill dam

(166) flood sluice of fill dam

flood sluice of fill dam
Attached to water intake fa

cility

@ Standard type side waterway

Weir crest _J/X////,ff
JIIIIIII T T T T I I T T T I T T T T T T T T b
[ —_— —_— E— —_— e

side channel

A S W W e Y

@Standard type side waterway

D306




(167)flood sluice of fill dam

(167)flood sluice of Till dam

flood sluice of fill dam
Attached to water intake facil ity
HiT-shaped side waterway

Weir crest

B T-shaped side waterway

D307




(168)flood sluice of fill dam

(168)flood sluice of fill dam

flood sluice of fill dam
Attached to water intake facility

& Y-shaped side waterway

&
. \\ Py
Weir crest _ -

D308




(169)flood sluice of fill dam

(169)flood sluice of fill dam

flood sluice of fill dam
Attached to water intake facility

@ CGontour type side channel

Weir crest

@ Gontour type side channel

D309




(I70)flood sluice of fill dam

(I70)flood sluice of fill dam

flood sluice of Till dam
Attached to water intake facility

@Double type side waterway

tunne|

...........

_ ’ Weir crest
water intake tower

management bridge

D310




(171)flood sluice of fill dam

(I171)flood sluice of fill dam

flood sluice of fill dam
Attached to water intake facility
@ Bathtub type

separation wall

Weir crest

@ Bathtub type

D311




(I72) Schedule

®)Schedule
@Type of work @Unit 7 10] 1] 12

@  |®Preparatory works total 1
Tempora

ry works (DRetaining sheet pile work 25

®Topsoil removal m 1556

(9Excavation - 767.4

(0Backfilling - 764

(DEmbankment - 2004

® (2Attachment channel: upstream m 13
Adjustme

nt pond |@Head work/sand removal work - 61.2

DAttachment channel: downstream - 15.3

Spillway total 1

(DAsphalt panel m 3156

) Topsoil removal Book 2

A schedule is a table that summarizes the work content, schedule, and progress of a construction project.




(I73)Revetment

(173)Revetment

High water revetment

river channel

revetment
Protection from water erosion
Sediment outflow prevention

f= A

ol

Embankment revetment N SLLL 14 SR

EZ.H 8

Embankment revetment

LWL 57

filler.]

low water revetment

slope work (sure-footing)

R541




(I74)Berm

(I74)Berm

berm
To maintain the stability of the slope

herm/ \ berm

embankment

cut

E464




(175) Corrugated flume dimensions (mm)

(I75) Corrugated flume dimensions (mm)

A B
" B - . B .
I | I I
== =
350Bx350H~ 750x750 800x450~ 1440x1050

Corrugated flume dimensions (mm)

1500x1100H~2600x1400

—




(I76) Corrugated pipe

(I76) Corrugated pipe

Corrugated pipe

M Corrugated pipe is a pipe made of thin steel plate with corrugations
@Lightweight, strong, and easy to install

3)Wave-shaped
@

®Corrugated pipe cross—section
dlUsed for various purposes

@MGircular

2

2 Ar ch-shaped

@Underpass—shaped

@ Assembling corrugated pipe BEforatien-shansd

&

3Pipe arch-shaped




(I77) Concrete lining

(I77) Concrete lining

Concrete lining

M) Concrete lining waterway
@ Cover ing the surface of the waterway with materials such as concrete blocks and cement (mortar)
3 A construction method for protecting, repairing, and renovating waterways

Concrete lining




(I78)(Mixing tillage) Mixed layer cultivation
(178) (Mixing tillage) Mixed layer cultivation

in physicochemical properties

In case of the topsoil (cultivated soil) is poor

@
& Mix it with the fertile soil layer underneath or turn it over
@ Make the cultivated soil layer thicker
@ S0il improvement methods that improve the physicochemical properties of the soil
Before construction (Mixing tillage) Reversed soil cultivation
Improved inversion

Mixed laver cultivation

sol |l cultivation

Subsoil cultivation method ..

Oeep plowing method




(179)Silo

=) L)

-

[

(I79)Silo

™ =

Silo
Cylindrical storage facility for storing livestock feed (especially silage)
Tower silo
| Above-ground silo with a circular or polygonal cross section and cylindrical structure

Airtight tower silo

] N
e ]
LSRR [Pisae]
[ N
Mo ] [
R ——

U557 7




(180) Silo

(180) Silo

Bunker silo
I Bunker silo

@ Box-shaped silo on a slope or flat ground

3 Made of concrete

@ Pool-like shape with walls on only three sides

Bunker silo




(181) Siphon

(I81) Siphon
Siphon
(I Siphon principle
@ Fill the tube with liquid

@ A mechanism for flowing ligquid from a higher position to a lower position

(hydraulic grade |ine)

Siphon




(182) Erosion control works

(182) Erosion control works

{0 Erosion control works

& Civil engineering works carried out to protect people and property from lands|ides
& Measures mainly aimed at preventing damaze from mudslides and cliff collapses

(I Erosion control works
& Mountainside construction
& Mountainside foundation construction

@ Slope cutting, retaining wall construction, waterway construction
& Mountainside greening construction

" Fence construction, seedling stacking, ridge construction, planting construct ion
& Stream construction
@ Erozion control dam

@ Bank construction, water control construction, bed consolidation construction

Erosian contral warks

®— @
al
& —®




(183) Sand Ripples

(183) Sand Ripples

DSand ripples are
& Regular wawy topography that forms on the surface of sand
@Rowy topography of the riverbed

Mainstrean

.Oc;:-- . 3 g
oo Ooy R SSTET g o8
-oﬂ{j .O-:}{j 'G{:@.} {:}QG '_-:}G{:}- L]

o ot e o ok

sand Ripples




(I84)sand drain method

(184)sand drain method

The sand drain method is a method of increasing the strength of the ground by driving sand piles

sand drain method

Embankment load: Sediment. etc

inte the soft ground

I ST A P .l+_. T

LS|

.

water

[ :
=i Sandpi le

e

S5oft ground

Sand mat / W/ % Sand mat
s : Ar=50cm 3&1 7& | &R

i Sandpile
i Sand drain




(I85) Three phases of soil

(185) Three phases of soil

S5oil is a mixture of minerals. organic matter. gas. liquid. and living organisms

that covers the land of the Earth

%@Sul id phase

----------

----------

Three phases of soil




(I86)Retarding basin

(186) Retarding basin

retarding basin
Invading seawater
Excludes water from the basin (inland water) to the cutside
Reservoir for temporary retention within the area

. . ~Cclosing embankment
drainage sluice gate 7

reclamation in water area seawater entrance

Tide stop works
Final embankment

retarding basin

2

receiving waterway

Qutflow from the hinterland

.

R543




(187)Gate

Jet flow gate

(187) Gate

sliding gate
opening/closing machine

0

doorstop

AN

=== eFFEr

alluvium

H'"—S

1
¥

J,.--door body

00

copillway

07 Z

Jet Tlow gate

Ro44




(I88) Urbanization control area

(188) Urbanization control area

Urbanization control area

Gity planning area
Urbanization area
Urbanization control area

White background

i . W b
Kerisultural prowotion e 1 Gity planning area with demarcation

@ o & W o S

Mountainous area

(=)

@

@

Types of zoning according to the Gity Planning Aect and the Agricultural Promotion Act




(I189) Urbanization control area

(I89) Urbanization control area

Urbanization control area

M City planning area
2 Use zone
@ White background
@ Agricultural promotion area
® Nountainous area @ City planning area with final demarcation (with use zone)
D
/ ........ o
: | :
1 | 1
@ l :
! I :

©)

Types of zoning according to the City Planning Act and the Agricultural Promotion Act




(190) Urbanization control area

(I190) Urbanization control area

Urbanization control area

City planning area
Central urban area
Agricultural promotion area

Mountainous area

SNGIENS]

(without use zone)

=

&

Types of zoning according to the City Planning Act and the Agricultural Promotion Act




(191) Urbanization control area

(191) Urbanization control area

Urbanization control area

@ Central urban area
© Agricultural promotion area

®) Mountainous area
@ City planning area without designation

o
@

Types of zoning according to the City Planning Act and the Agricultural Promotion Act




(192) Waterstop

Waterstop
[t is used to prevent water

Installation of metal waterstop

1) Reservoir side
Main waterstop
Compound

©

(N

Vertical drain

) Secondary waterstop

(192) Waterstop

| eakage and flow.
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In case of dam

Installation of metal waterstop




(193) Waterstop

Waterstop

(193) Waterstop

[t is used to prevent water leakage and f!ow.

(I Sealing material

o 1o
o o o o 3
oo °ob
°O?>o.— OOO
o
5 o :?OQO
O =]
e s Og 2
°O¢-° | .
o
a(j-c-o .:Oo o

/-shaped waterstop

Installation of metal waterstop




(194) Waterstop

(194) Waterstop

Waterstop

It is used to prevent water leakage and flow

FF cC
»> & ._|_|_|_|_‘@‘ | | -
Fe UF
-ttt . o
CF ue
. O . ———

PVG waterstop shape

Instal lation of metal waterstop




(195)Landslide

(195)Lands|ide

Lands|lides. also known as landslips. skyfalls or rockslides. are several forms of mass wasting
that may include a wide range of ground movements. such as rockfalls, mudflows. shallow

or deep-seated slope failures and debris flows

Upper part slid down

secondary fall

=

mud sulfide sliding surface

Ty

E466




(196)sodding(Seed spraying)

(196) sodding(Seed spraying)

sodding
d)Seed spraying

Seeds. fertilizer. glue. soil. etec

Method of spraying in a mist form

pump

d)8eed spraying




(197)sodding(Seed spraying)

sodding

@ Vegetation mat work

Adhesive seeds. fertili

(197)sodding (Vegetation mat work)

mat..

zers, etoc. to fabric, paper. etc
spread over

@ Vegetation mat work

5156




(198)sodding(Seed spraying)

sodding
@isodding work

(198) sodding (sodding work)

sodding

Paste grass etc.

3)sodd ing work

S157




(199)sodding(Seed spraying)

(199) sodding (sodding work)

sodding
@ sodding work

sodding

Plant wild grass etc. with space

= N

()

'sodding wark

$158




(1100)sodding(Seed spraying)

(1100)sodding(Vegetation board work)

sodding
B Vegetation board work

sodding
Soil, straw, compost, fertilizer mixture

BVegetation board work

5159




(1101)sodding(Seed spraying)

(I101) sodding (Vegetation bagging)

sodding
& Vegetation bagging

sodding
vegetation bag

Seeds. fertilizer

Seeds. fertilizer,

50i |
and soil in bags

R

B Vegetation bagging

S160




(1102)sodding(Seed spraying)

(I1102) sodding (Vegetation potting)

sodding

{7 'Vegetation potting

sodding

Turf grass
hole

emhedded

I

{7)Vegetation potting

$161




(1103)sodding(Seed spraying)

(I103) sodding (Vegetation hole drilling)

sodding
@®Vegetation hole drilling)

sodding
Seeds, fertilizers, soil
hole
embedded

@®Vegetation hole drilling)

AN

S162




(1104)Automatic cross regulator

(I104)automatic cross regulator

balance weight

‘bearing

water Tlow

\.n'“~duur body

L
1
|

Z

automatic water level control gate

automatic cross regulator

R545




(1105)Automatic cross regulator

(I105)automatic cross regulator

automatic cross regulator

water flow
—_—

float

2|

\ door body

7

k¥ LV

i \-uJ'\_\_ T

shaft

float aguarium

7

automatic water level control gate

Downstream water level control gate

R546




(1106) Water-resistant sheet

(1106) Water-resistant sheet

Water-resistant sheet
(T)Water-resistant sheet
@Treatment using geotextiles, ete.
@ Drain pipe
@lInstallation of base treatment layer and drainage layer

Grusher run, stabilized soil

s, i [
e .nlf}.“i-‘ <
A A B A e 5
S g{;::‘::‘\‘

.

S ,ﬂ"

Example of exposed water-resistant sheet paving




(1107) Compaction curve

(1107) Compaction curve

A compaction curve is a graph that shows the relationship between the moisture content
and dry density when soil is compacted.

(g/cm2)

@ Maximum dry density

@Compaction burve

(MMaximum dry density

;EEDptimum moisture content (%)

@Moisture content (%)

Compaction curve




(1108) Fold

(I108) Fold
such as sedimentary strata.

a fold is a stack of originally planar surfaces.
during permanent deformatiaon

In structural geology.
that are bent or curved ("folded”)

IR = .
M Anticline axis

)

i,

i

i

@ Syncline

Fold




(1109)Slope failure

(1109)Slope failure

The phenomenon in which soil and rocks on a slope col lapse

sliding surface

bottom destruction

R s e

hard layer

E467




(1110)Slope failure

(I110)Slope failure

The phenomenon in which soil and rocks on a slope col lapse

sliding surface M

2l

: \‘vﬂi"r'%-‘;%
T

o }" 4 B
et
st

Slope toe failure

E467




(1111)Slope failure

The phenomenaon

in which soil

(I111)Slope failure

and rocks on a slope collapse

hard |ayer

Failure within the slope

E46]




(1112) Settlement type

(1112) Settlement type

Scattered settlement (mountain area)
Scattered settlement. This type of settlement is mainly seen in agricultural settlements
in mountainous areas, where the houses are scattered across several valleys and are scattered

from one another.

Scattered settlement (mountain area)




(1113) Settlement type

(I113) Settlement type

Scattered settlement (flat area)

A dispersed settlement is a type of settlement in which houses are scattered among fields

LT

mm [ ]

Scattered settlement (flat area)




(1114) Settlement type

Collected settlement

An agricultural village where houses are clustered together

are adjacent to each other,

(1114) Settlement type

whether on flat land or in the mountains,

and cultivated land are separated.

in a certain area and the plots

and where residential areas

Collected settlement




(1115) Settlement type

(1115) Settlement type

UDerzely populated settlement
Densely populated willages. & twpe of settlement found mainlv in urbanized areas. where houses are

densely packed together with noan-farming residents living hetween farms and adjacent ta urban areas.

lensely populated zettlement




(1116)Inlet works(water intake facility)

([116)inlet works(water intake facility)

inlet works(water intake facilitw)

Facilities faor taking water from the dam
Water intake from the river - Intake - Sluice gate

7 H.W.L.

g
I

I

AR SN

Water intake facilities are facilities that take in water from surface water and groundwater such as

rivers, lakes, and reservoirs, and supply it to water convevance facilities such as irrigation
channels and water convevance pipes.

inlet works(water intake facility) RE 47




(1117) Wetted perimeter

M Running water
@2 Wetted perimeter

(I117) Wetted perimeter




(1118) Diversion ditch

(I118) Diversion ditch

It is installed almost parallel to the contour |ines of the terrain and receives drainage
from higher areas

= | |= O Diversion ditch et Tl ey

"—‘-—\_\_\_'_,.,-_'_—F"’H -- R -\-\-h:h\.\_‘__\‘:—\_._\_,_,_:—'—'_'_ ,

I R T S~ ee_...— @ Gontour line
@ Gol lection channel @ Gollection channel

[V

@ Main drainage channel

Layout of Diversion ditch




(1119) Relief well(Water gate)

Relief well

(1119)

A water lock is used to regulate the flow of water

Water Tlow-=——o0o

Relief well (Water gate)

In case of it is raised. the water Tlows.
and when it is lowered. the water flow stops
]
] =— Water flow
 [—]

]

Height Relief well (water gate)




(1120) Relief well(Water gate)

Relief well

(I120) Relief well (Water gate)

A water loek is used to regulate the flow of water.

Water flow —

In case of it is raised, the water flows,
and when it is lowered, the water flow stops.

= B iml — Water flow

Horizontal Relief well (Water gate)




(1121) Relief well(Water gate)

(I121) Relief well (Water gate)

Relief well
A water lock is used to regulate the flow of water

In case of it is raised. the water flows,

and when it is lowered, the water flow stops.
/N
— | i
Water flow —=| I— f_}w t £1
L ater oW

Overflow weir type Relief well (Water gate)




(1122) Water consumption

(I122) Water consumption

Water consumption
A, total of I and Il layers

B. total of I, Il and IIl layers
C. total of I, II. IIl and iv layers
Limited soil layer: I layer for A, B and C

Water consumption type: A is | and Il pattern, B is I. Il and 11l pattern.

Cis 1 to iv pattern
Soil water consumption type

*30i| moisture loss in the effective soil layer under crop growth conditions

57 Sa= =




(1123) Water consumption

(1123) Water consumption

Water consumption
A, total of 1 and 11 lavers
B. total of I. Il and 11l lavers
G. total of I, II. III and i layers
Limited soil layer: 1 layer for A. B and G

Water consumption type: A is I and Il pattern. B is 1. 1l and II] pattern. G is 1 to v pattern

Soil water consumption type

#50i| moisture loss in the effective soil layer under crop growth conditions

B

=

I 50%
30%

| 20% |

I1
111




(1124) Water consumption

(1124) Water con

Water consumption

A, total of I and Il layers

B. total of I. Il and 111 |ayers

G. total of I, Il. IIl and v layers
Limited soil layer: 1 layer for A. B and G

Water consumption type: A is I and Il pattern.
Soil water consumption type

#50i| moisture loss in the effective soil layer under

B is I,

sumption

Il and 111 pattern. ¢ is | to iv pattern

crop growth conditions

I Ground

....................................

i2) Depth

........................

@ Soil moisture at the end of measurement o

...........

SR

A

S0il moisture at the beginning of measurement




(1125) Cylinder gate

A surface water intake system is a system that takes

is warmer than the |ower

M) 0peration room
@Float

@ Intake basin
@Cylinder

S Main water tower
®Conduit pipe

7 )Discharge pipe

layers.

G

(I125) Cylinder gate

in surface water,

[t has the advantage of not affecting crops or other

||<<|
LI

e

€

I’.Is.l

where the water temperature

living things.




(1126) Plowing (Puddling)

(1126) Plowing (Puddling)

Pudd!ling: In rice paddies. the soil is first plowed. then water is added and the soil
is stirred up with a machine to turn it into a muddy state
/rr i J," '(.{flr,rf Il JI.-'




(1127) Expansion joint

(I1127) Expansion joint

Slip bars may be inserted to prevent misal ignment of the joint
Injection joint material

3 Water stop plate

@ Joint plate

3 N =

® For side walls and lower slabs

=

H u\:;,j

A AT

o

Expansion joint of conerete irrigation channel

ZN\\




(1128) Expansion joint

CRETIEN=

HE o

Injection joint material

Bituminous paint
Slip bar

Cap

Round steel

Joint plate
Roadbed

(I1128) Expansion joint

Expansion joint of road concrete slab




(1129) Expansion joint

(1129) Expansion joint

@ Cast later

@ Gast first

3@ Apply oil-based paint to the entire surface of the concrete to prevent adhesion
@ Joint plate

& Injection joint material @ @

® Water stop plate .

@ T1 (minimum 200) i

)

'For bottom plate

T1
ag
1
!i:! i_
____lgww.;
@)
11

12

| @ s
®

Expansion joint for waterway on soft ground




(1130) Subsoil Breaking

(I130) Subsoil Breaking

Subsoil breakage is the process of cutting into agricultural soil with a machine

to improve drainage and water retention.
Surface after construction

5 =

2 Surface before construction

Topsoi |
Breaking |ayer M

I Traces of chisel passage

o &




(1131) Subsoil Breaker

(1131) Subsoil Breaker

A subsoil breaker is a machine that breaks up the hard subsoil layer (plow pan) in paddy

@ o WM

Direction of travel
Chisel

Pan breaker
Subsoiler
Wing
Hollow

and field soil to improve drainage.

Subsoil Breaking
[130

Subsoil Breaker




(1132) Penetrating method

o Ee @ e o ®m ey

(1132) Penetrating method

Penetrating method
Heated penetrating method (straight asphalt)
Room temperature penetrating method

(Asphalt emulsion) (Cutback asphalt)

General method - Penetrating macadam

Straight asphalt spraying type Simple pavement surface

Asphalt emulsion spraving type Simple pavement surface Sidewalk pavement surface
Gutback asphalt spraying tvpe Simple pavement surface

Special method

Rubber latex - bitumen emulsion

Other

deal coat, armor coat., surface treatment, maintenance and repair

Fog seal, slurry seal

W

= =) B ) E e )

(=

’




(1133) Penetration method

(I133) Penetration method

(1) In case of the thickness is 3 cm

Grushed stone 5-2.5 mm
Asphalt emulsion
Grushed stone 5-2.5 mm
) Asphalt emulsion
Grushed stone 13-5 mm
Asphalt emulsion
CGrushed stone 20-13 mm
Asphalt emulsion

@ Grushed stone 30-20 mm
Tack coat or prime coat

N &) & O @ e ©

Road base




(1134) Penetration method

(I134) Penetration method

(2) For a thickness of 4 cm

©

Crushed stone 5-2.5 mm

B Asphalt emulsion
i (7) Crushed stone 5-2.5 mm
jgﬁfffrﬂii Asphalt emulsion
O & Grushed stone 13-5 mm
Pﬂﬁhﬁ““ﬂ @ Asphalt emulsion
. :s@ Crushed stone 20-13 mm
?AEHHEHGB Asphalt emulsion
wk“xxamﬁ] GCrushed stone 40-30 mm
Road base

—

ack coat or prime coat




(1135)Water level

(I1135)water level

Special flood water |level

flood control Highest water level B o <§§\
Trew i ~Regularly used w tf? depth
Preliminary discharge L
—}‘_‘ E T .._*:_
£ ' : ‘full water level :
o B ’ E +*f lood season water |evel
¥ =~ Flood season water depth
dead water |evel |owest water level
., water level

D313




(1136) Waterway/farm road(Passable ditch)

(I136) Waterway/farm road(Passable ditch)

Waterway/Tarm road(Passable diteh) is a road that is used as a normal road,
but also functions as a waterway when it rains.

@ Drainage channel

@ Contour |ine
@Main farm road
@Waterway/farm road
B Waterway/farm road
®Cultivation road
@Drainage channel
@MWain farm road

@In principle, within 200m

®

coaipcanagiis

Layout of Waterway/farm road(Passable ditch)




(1137) Waterway/farm road(Passable ditch)

(I137) Waterway/farm road (Passable ditch)

Waterway/farm road(Passable ditch) is a road that is used as a normal road
but also functions as a waterway when it rains.
T)S|ope protection soil
@Pavement (concrete or asphalt) ) i

3)Road base
@Earth retaining works

[136

©p

Conceptual diagram of the cross section of a Waterway/farm road(Passable ditch)




(1138) Waterway/farm road(Passable ditch)

(1138) Waterway/farm road(Passable ditch)

Waterway,/farm road(Passable ditch) is a road that is used as a normal road
but also functions as a waterway when it rains

= L
T Goncrete slab

@ Road base - -w
i wﬁ
@Field P |
p—— |
‘V i —
& —
T
[——
ﬁﬁ-_mw‘“ﬁmg
1136

e

G

1 = |

Gonceptual diagram of the cross section of a Waterway/farm road (Passable ditch)




(1139)Groin(groyne - spur dike)

(1139)Groin(groyne * spur dike)

Groin(groyne - spur dike)

Allowing water to flow safely down river channels
Stabilize the center of the flow in the center of the riverbed
Sediment is deposited o be deposited :

A groyne is an underwater structure thﬁtiﬁé&ﬁeﬁs the force of water in a river or on a coast.
prevents erosion of riverbanks and embankments., and regulates the direction of flow.

R548




(1140)Groin(groyne - spur dike)

(1140)Groin(groyne = spur dike)

Groin{groyne » spur dike)
Allowing water to flow safely down river channels
Stabilize the center of the flow in the center of the riverbed
Sediment is deposited o be deposited

Upward groin — pedestal
— depositiaon
Downward groin — pedestal -
right angle groin sgour — better to avoid

bl Ly .
tydeposition /¥ deposition o Soouring

R

PR

.l'".".':\_
e |

Scouring t;;}sguuring .aepusiiiun

flow direction

A groyne is an underwater structure that weakens the force of water in a river or on a coast
prevents erosion of riverbanks and embankments, and regulates the direction of flow

R549




(1141)Groin(groyne - spur dike)

(1141)Groin(groyne - spur dike)

Groin(groyne = spur dike)

Allowing water to flow safely down river channels
Stabilize the center of the flow in the center of the riverbed
Sediment is deposited o be deposited.

Groin—crib work

A groyne is an underwater structure that weakens the force of water in a river or on a coast,
prevents erosion of riverbanks and embankments, and regulates the direction of flow.

R550




(1142)Groin(groyne - spur dike)

(1142) Groin(groyne = spur dike)

Groin(groyne » spur dike)
Al lowing water to Tlow safely down river channels
Stabilize the center of the flow in the center of the riverbed
Sediment is deposited o be deposited

Groin(groyne = spur dike)

crib work

A groyne is an underwater structure that weakens the force of water in a river or on a coast.

prevents erosion of riverbanks and embankments. and regulates the direction of flow i
1




(1143)Groin(groyne - spur dike)

(I143)Groin(groyne = spur dike)

Groin(groyne = spur dike)

Allowing water to flow safely down river channels
Stahilize the center of the flow in the center of the riverhed
Sediment is deposited o be deposited

A groyne is an underwater structure that weakens the force of water in a river or on a coast.
prevents erosion of riverbanks and embankments. and regulates the direction of flow

R552




(1144)Groin(groyne - spur dike)

(I144) Groin(groyne * spur dike)
Groin{groyne = spur dike)
Allowing water to flow safely down river channels
Stabilize the center of the flow in the center of the riverbed
Sediment is deposited o be deposited

groin - using irregularly shaped blocks R553




(1145) Aqueduct bridge (water pipe bridge)

(1145) Aqueduct bridge (water pipe bridge)

(T)Aqueduct bridge is a general term for bridges that cross waterways. canals.
and waterways of hydroelectric power plants

@ Agueduct bridges are bridges used to transport water across rivers and valleys
Based on their shape. they are divided into open aqueduct bridges and water pipe

Sy

SN
:\\]‘
| <]

/_
B - |

N




(1146) Waterway bridge (flume type)

€

T Flume

(1146)

Waterway bridge

(flume type)

L

100




(1147) Reinforced concrete L-shaped for waterways

(I147) Reinforced concrete L-shaped for waterways

The L-shaped reinforced concrete for waterways is suitable for waterways
that carry a relatively large flow rate.
@L-shaped
@Width
@ Height
@Cast—in—place section
B Reinforced bar welded

2 ¢
- a
) €y, d
"T‘ 1
| e E—
(e T




(1148) Corner cutting

@ Intersection
@) Farm road
@ Corner cutting

(1148) Corner cutting

Corner cutting is when cutting the corner facing the road into a road shape

=

when using a corner lot as a site




(1149)Slide gate

S5lide gate

(I149)§Iide gate

|
[]

_opening/closing machine

“f{:_ﬂspindle

. ~o|.-side door stop
movable door stop R 5,

T FF TP R I FE T T 2 -r————
o] T, ta




(1150) Seiche

(1150) Seiche

teiche is a long-period water surface wihration phenomenon that ococurs in lakes and harbors
It i=s caused hv changes in wind and air pressure, and changes

in inflow and outflow.
r It can he larger than the up and down movement of the sea surface due to resonance
2 Narrow

@ In and outflow due to tides

@ & head occurs here, causing a phase difference between the up and down movement

g of the inland water surface
élﬁl

AR

L e,

A,

@&

||| <]
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(1151) Conformity/Unconformity

(I151) Conformity/Unconformity

Conformity refers to the state in which the strata are deposited continuously over time,

the deposition continues continuously without interruption. On the other hand,

_0;;" 5 Se .{;;oo - .0;:\0- _0.00. C;OO_ P e
S A N S OO R
ef_foe Te | e Fest oDe® Jpld Cofd
S : :
.?GQ' .?o‘?c:; .'{Soo- -f\:\% _‘301; -?o;- Bl
255 Togd B3 cezd Tofd el ey Ny
Cofd lobe

Conformity

that

s,




(1152) Conformity/Unconformity

(1152) Conformity/Unconformity

Canformity refers to the state in which the strata are deposited continuously over time, that i=,
the deposition continues continuously without interruption. On the other hand,

Unconformity




(1153) Sand-static fences(Sand control hedge) and sand-retention fences

(1153) Sand-static fences (Sand control hedge) and sand-retention fences

Both sand-stabilizing fences and sand-retaining fences serve to prevent sand from moving
and stabilize coasts and sand dunes

Shore Line
Artificial sand dunes

Sand-retention fences

Sand-static fences (Sand control hedge)
Planting

Goastal forests

@ ©F & &

=§Huk+um

WpHE =

=
(=




(1154) Straightening basin (Baffle water tank)

(I154) Straightening basin (Baffle water tank)

A straightening basin that functions as both a straightening basin

and a sediment trap should be installed, or a rapids or drop works should be installed.
TBench frame 450

OF low o - — 1000mm —

@Reinforced concrete | 5 R 3

@L-shaped trough 500 ' ' =

®Foundation gravel - g5
= 4

©

]

®

— e O
2

——————— 7277

Straightening basin (Baffle water tank)




(1155) Stone materials

Classification of stone materials for civil engineering works by use

@ Stone masonry/paving stones @ Corner stones/broken stones/flake stones

@ Pavement @ Flagstones/small paving stones

@ Foundation work/split stones @ Cobbled stones/broken cobbled stones

@ Concrete @ Natural gravel/natural sand/crushed gravel/crushed sand
(® Roadbed/road surface pavement ® Crushed gravel/crushed sand/natural gravel/natural sand

® Roadbed ® Crushed gravel/natural gravel



(1156) Lime spreader

(I156) Lime spreader

Lime spreader




(1157) Sprinkler

(1) Self-propel led
Sprinkler
Flexible hose
Hose winder

) Water supply tap

B e 0

&

(1157) Sprinkler

T _ﬁ
A&
B
FE i S
g Lem e,
.'"- -"’
7




(1158) Sprinkler

(2)

©E N e

Sprinkler pipe arrangement
Sprinkler
Riser
Sprinkler pipe (branch)

(I158) Sprinkler




(1159) Sprinkler

(I159) Sprinkler

(D Rain gun
@ Cart

3 Prescure-resiztant hose
@ Rizer walwve

& Protect ive mass

& Underground pipine

(3) Rain gun @ &




(1160) Sprinkler

CIEN RS

Sprinkler
Riser

Plug-in socket
Water supply pipe

(I160) Sprinkler

P
|
|

=

(4) Fixed

(>




(1161) Laminar flow, uniform flow

(I1161) laminar flow - laminar flow

|laminar flow= laminar flow

Fluid particles: move only in the direction of flow
Open channel: Reynolds number 500 or less
Laminar flow within the pipeline, approx. 2000 or less

laminar flow

M
ink

Laminar flow is a flow in which the fluid flows in parallel layers,

with no turbulence between the layers

R555




(1162) Laminar flow, uniform flow

(1162) Laminar flow, uniform flow

{Drlaminar flow @lniform flow

1l

A

........................
.........................
.........................
.........................

\\\\\\\\\\\\\\\\\\\\\\\\\

B unifarm flaw is a flow in which the water depth and flow rate
are constant regardless of time or place.

RG255




(1163) Bedding

(1163) Bedding

Bedding is a layered structure found in sedimentary rocks and strata that ocours due to changes
in sediments or depositional conditions

Bedding




(1164) Shallow water
(1164) Shallow water

L)
&)

(Offshore beach
Quter beach
Beach

Coast
Foreshore
Backshore
Shallow water

Mean high tide level (H.H.W.Jj/’ X/f

| i

@ Coastal sandbar @
a .
@
i@ Bgach c|iff

@, Continental shelf

10 Coastal trough
i High tide_shoreli

G Refers to shallow water, or the area from the coast to the outer edge
= of the continental shelf. The water depth is up to about 200 meters.

@ Qe O E e M

J
&

it

ne

i3 Foreshore
(i Backshor
@ Cliff
i Step
i Refefenge zone




(1165)Hydrological cycle

i -
bl I 1 1
1 i i >
“ | gvaporation
ocean

(I1165)Hydraulic cycle

Wind s
-"'_FF-F__ :
;o
; O N O {
rainwe w i
' 0 o '
- riv
; o
# il ] g i
, . ¢ .evaporation n
river runoff . . - ! it
T = 7

lakes and marshes

groundwater outflow

.
1
|
i

rain

intrusion

_-""groundwater table

groundwater outflow

D314
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(1166) Compost spreader

(1166) Compost spreader

Lime spreader .

8 i
o & @ L]

o oo o = agh

0 00
‘300 ]
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(1167) Evacuation shelter(Passing place)

(1167) Evacuation shelter (Passing place)

Evacuation shelter(Passing place) is a space on a narrow road

0 & @GN

where vehicles
Road

Less than 4m
Evacuation shel

Road

can pass each other (pass or separate).

ter (Passing place)

Road width 5m or more

€

| 2b | 10-20m 2b |
L |

)
©

]




(1168)Bench terraced fields

(1168 )Bench terraced fields

Terraced fields: Fields built in a stepped pattern on the =lapes af mountains

or valleve (with a slope of 15 degrees or mnore).

horizontal bench terrace field

sloping bench terraced field

reverse bench slope terrace field

N

E4B6Y




(1169) Step cutting

(1169) Step cutting

Step cutting: When building an embankment on a steep slope ar ground, the ground

s cut into steps to prevent slipping and stabilize the ground

1 Embankment

@ GConventional ground surface
@ Construction base surface

Step cutting




(1170)Groundwater

(1170) Groundwater

@ I

l | qainfall

(i:::::::) Ground surface

rainfal l
Rivers

Gonfined gro E_ n‘P;.‘““u
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(1171)Groundwater level

Grand water measurement

(I171)Groundwater level

\\& Reference surface (ground surface)

Groundwater level.

Water absorption pipe

Impermeahle layer
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(1172)Underground dam

(1172)Underground dam

Ground surface

7

7 Groundwater |evel

dam conktruction

Embankment
Before dam constructiaon
Groundwater level
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(1173)Replacement method

(I173)Replacement method

The replacement method is a method of strengthening the ground by replacing weak ground

with high-quality materials.

Soft grmund"\ Wﬂlammm

Excavation replacement part

Replacement method
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(1174)Replacement method

(I1174)Replacement method

The replacement method is a method of strengthening the ground by replacing weak ground

with high-quality materials

Unwinding direction

front bulge
Swelling fqrward

n

forced replacement

Replacement method
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(1175) Surface irrigation

(I175) Surface irrigation

Irrigation: It can also be used to prevent weather disasters such as frost damage., wind erosion,

and tidal damage.
Irrigation methods can be classified into sprinkler irrigation,
and underground irrigation

fixed pipe irrigation,

surface irrigation,
) Water supply channel

W

Furrow
Furrow
! Water
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(Furrow irrigation)




(1176) Surface irrigation

(1176) Surface irrigation

(Border method)

Partial irrigation that supplies water only to the base of the crop
1) Water supply channel
@ Bank
@ Water
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(1177) Surface irrigation

(Contour diteh method)

@
.:E::
.:3"_;

Water supply channel
Contour diteh
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(I177) Surface irrigation

(Contour ditch method)




(1178) Surface irrigation

(1178) Surface irrigation

(Division method/Basin method)

@ Main channel
@ Branch channel
3 Water
@ Ridge
D
e = "
@ W
[ Tl ]
&7 [, & EN
Frrrrs T T TTTTTIT TS CTTTTITTITTTTTTTTT I3 7 7]
&7 [, e [,

(Division method/Basin method)




(1179)Geological profiile

(1179) Geological profiile
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(1180)Geological column

Depth (m)
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(1180)Geological column
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(1181)Regulating reservoir

(I181)Regulating reservoir I
Regulating reservoir

Water intake K\\\\
Water flow

Water consumption
In case of the downstream rive inall the floodwater, a part of the flpddwat
downstream. The stored water is releii;;ff,ffzfzﬁx

chanﬂelxéégnnt
& temporarily stored to prevent floodin

after the water level downstréam dropg.
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(1182)Fixed ruler :finishing stake

(I182)Fixed ruler

finishing stake
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(I183)Fixed ruler :finishing stake
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(1184)Alluvium

(1184) Al luvium

alluvium
Geological strata created by river sedimentation
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(1185) Pressure Regulating Facility (Float Valve Type)

(1185) Pressure Regulating Facility (Float Valve Type)

The water conveyance facility has a water conveyance pipe that conveys raw water from the intake pump
to the receiving well, and a pressure regulating tank that
1) Water Control Valve
Submerged Desk Valve
Water Diversion Gate
Ventilation Stand
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Pressure Regulating Facility (Float Valve Type)




(1186) Mattress

(1186) Mattress
Mattress

River bank, coast. before and after the sluice gate
Maintains river bottom shape

foot protection
Construction of embankment sand and rubble mound on soft ground

A synthetic fiber mattress that distributes the load evenly

Function to prevent settlement of the superstructure

bank protection embankment
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(1187) Soil structure

(I1187) Soil

Soil structure
(I Random structure
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3 Dispersed structure
(Incompletely oriented structure)
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(1188) Thiessen method

(1188) Thiessen method

Calogulating areal rainfall using the Thiessen method

Watershed boundary

Rainfall observation point

P: XPiAi/ ZAi

P: Area rainfall

Pi: Rainfall at point i

Ai: Area of the polygonal watershed that includes point |

he Thiessen method is a method of dividing the watershed into areas represented by point rainfall,
over laying them, and calculating the average value.
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—

Caloulating areal rainfall using the Thiessen method




(1189) Peat

(1189) Peat

Peat

Peat is soil formed by the accumulation of plant remains,

It accumulates in thick layers
M High peat
(@) Intermediate peat
3 Low peat
@ Fill

and is a type of coal.
in swamps and shal low marshes.

@

Examples of peat




(1190) Decreasing curve(Recession curve)

(I190) Decreasing curve(Recession curve)

Decreasing curve (Recession curve)
@ Flow rate (m3/sec)
@Time (hr)
@ Decreasing curve(Recession curve)
@Surface runoff
®Intermediate runoff
®Groundwater runoff




(1191) Crest length

(1191) Crest length

Grest length
The crest length is the distance from the right bank to the left bank at the crest of a dam

=

) Grest ()
@& Part of the ground cut /f#
3 Grest height ®
@ Lowest part of the bedrock i
& OGrest 2 na
& OGrest height <;/ ) _,9”
@ Lowest part of the top
of the water cutoff wall fjfj -1
@& Water cutoff wall /// 'ﬂfp < S




(1192)Alignment of Dike

(1192)Alignment of dike

Alignment of dike
Plane shape of the inner shoulder of the embankment crown
Protecting cultivated land outside the embankment from minor flooding
Determines the basic river width required for the planar shape to flow

at the estimated flood level
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(1193)Reinforced concrete built up canal(Fence plate)

(I1193)Reinforced concrete built up canal (Fence plate)

Reinforced concrete built up canal
A “fence oculvert”™ is a structure that combines a fence (a structure made up of vertical
and horizontal members) and a waterway (a channel through which water flows)

1) Gapstone
@ Width e
@ Beam —=
@ Fence plate E
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Reinforced concrete built up canal




(1194)Levee (Dike - Embankment)

(I1194) Levee (dike » embankment)

levee (dike * embankment)

front slope crown: back slope
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(1195)Levee (dike - embankment)

(1195)Levee (dike - embankment)

c: training levee
/Ti;fj;Fi;?7d? main embankment
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(1196) Reinforced concrete flume

Reinforced concrete flume

Category Dimensions of each part (mm)

200 250 300 350 400 450 500 560 600 700 800 920 1000
Width A 210 260 310 360 425 480 530 600 640 745 845 965 1055
Depth H 200 240 275 315 350 390 425 480 500 575 650 740 800
Length L 3995 2995

(unit:mm)




(1197) Reinforced concrete flume

(1197) Reinforced concrete flume

Reinforced concrete flume

i A i
g
T F | ume
Flume joint f H
Pedestal Flume cross section

Reinforced concrete flume




(1198) Reinforced concrete bench flume

(1198) Reinforced concrete bench flume

Nertical bar

orizontal har

Socket section Genter section

Reinforced concrete bench flume




(1199) Reinforced concrete bench flume

(I1199) Reinforced concrete bench flume

ds as ds
g
Jﬁ Vertical bar
K\ hs| | b ¥ Horizontal bar
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Bench flume with socket

Reinforced concrete bench flume




(1200) Tension meter

(1200) Tension meter

Tension meter
A digital tension meter is a type of tension meter that displays tension values ??in numbers.

@ Mercury
@2 Water
2 Soil
@Terracotta cup i
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(1201) Terrace channel

(1201) Terrace channel

Terrace channel
Prevention of soil runoff in large-scale sloping fields by introducing terrace channels, etc.

M0riginal ground
@Slope 3° : 3.0-7 ¢

(3)Ridge-type terrace channel

e 300

@Wide—-area channel-type terrace channel




(1202)Isohyetal method

(1202) Isohyetal method

lsohyetal method
P=Z AixPi/Z Ai
P: Area rainfall

&: Area between iso-rainfall lines 220

Pi: Average rainfall between iso-rainfall lines

200
< 197

200

80

isorainfall I|nepdr & . 180

180 - .
R R basin area

Rainfall observation point
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(1203)Earth pressure

(1203)Earth pressure

Earth pressure

Earth pressure: Pressure exerted by soil within the ground

---------------------

______

I
¥

active earth pressure static earth pressure passive earth pressure
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(1204)Contour cultivation

(1204) Contour cultivation

Contour cultivation
Soil erosion control

(I Gontour cultivation is an agricultural method in which crops are planted in ridges
or strips along contour lines on sloping land.
@) Prevents soil erosion and fertilizer runoff.
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(1205)Head works

(1205) head works

Headwar ker

Rivers, lakes and marshes
intake irrigation water into the irrigation canal

dam raising structure

- spillway
. . . o < Weir pillar
flowing water direction 4 2 , ;
: s . spillway
ate T
Rk
flow guide wall, ™. a|  boat pass

! fﬁix u»fishwayﬁ;

»/// intake o
200 o

Intake weir
head works

earth and sand spillway
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(1206)head works(Intake weir)

(1206)Head works (Intake weir)

Headworker
Rivers. lakes and marshes

intake irrigation water into the irrigation canal
dam raising structure

i

BTN 5 o S G
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sheet pile sheet pile

Headworker
Intake weir

bed protection work
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(1207)head works(Intake weir)

(1207) head works (Intake weir)

Headworker
Rivers, lakes and marshes

intake irrigation water into the irrigation canal
dam raising structure

e _..~sheet pile .. _ 4

Headworker

infiltration(percolation) length
Intake weir R568




(1208)ground sill consolidation works

(1208) ground sill consolidation works

ground sill consolidation works
Stabilizes riverbeds and major bed

cross the river
- River bed gradient — mitigation - low dam

» head-fall-drop/Drop work: Ancillary work to prevent river bed decline

ground sill consolidation works

R569




(1209)ground sill consolidation works

(1209) ground sill consolidation works

ground sill consolidation works
Stabilizes riverbeds and major bed

cross the river
* River bed gradient — mitigation — low dam

- head-fall-drop/Drop work: Ancillary work to prevent river bed decline

Fo=>...Not as high as a check dam

ground sill consolidation works R573




(1210)ground sill consolidation works

(1210)ground sill consolidation works

ground sill consolidation works
Stabilizes riverbeds and major bed

cross the river
 River bed gradient — mitigation — low dam

- head—fall-drop/Drop work: Ancillary work to prevent river bed decline

ground sill consolidation works




(I1211)ground sill consolidation works

(1211) ground sill consolidation works

ground sill consolidation works
Stabilizes riverbeds and major hed

cross the river
- River bed gradient - mitigation — low dam

» head-fall-drop/Drop work: Ancillary work to prevent river bed decline

ground sill consolidation works R571




(1212)ground sill consolidation works

(1212) ground sill consolidation works

ground sill consolidation works
Stabilizes riverbeds and major bed

cross the river
* River bed gradient - mitigation — |low dam

« head-fall-drop/Drop work: Ancillary work to prevent river bed decline

ground sill consol idation works
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(1213) Right-of-way

Right-of-way

(I1213) Right-of-way

A road paving is a piece of land used for roads and their accessories as defined by the Road Act.

@ Right-of-way
Waterway paving
Cultivated land
Field ridges
) Right—-of-way
Field ridges
Gultivated land
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Right-of-way




(1214)Soil stabilization treatment

(1214) Soil stabilization treatment

Soil stabilization treatment

Improvement of roadbed and roadbed

concrete version ————= hooon — b

hscon e Granulated crushed stone—F

Stable treated soil —

roadbed ——
Granulated crushed stone
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(1215)Soil stabilization treatment

(I215)Soi |l stabilization treatment

Soil stabilization treatment
By on-road mixing method

farm road
By on-road mixing method

, o farm road farm road &
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(1216)Soil stabilization treatment

(I216)Soil stabilization treatmen

Soil stabilization treatment
Temporary road for construction

_pavement s o
L
soft soil

= o e Do i e Do o3RO a2 e Do o{}(}o Do De °{;"{~}°G‘ e Qo
5?@?0?09Eﬁ}§§5?¢5§} {;}&}GO@OG&}C}% O@Oo O(E}{}o o{@oo %éwo@ooéf} o{@‘oo %’OOO o%{%@
o " o "

support layer
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(1217)Soil stabilization treatment

(1217)Soi| stabilization treatment

Soil stabilization trea

embankmen
Sliding failure of embankment

7

Preventive ground improvement

B 777
AN

support layer
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(1218)Soil stabilization treatment

(1218) Soi |

soll stabilization treatment

0000
OodQ
0odno

O O

stabilization treatment

..........

Building foundation ground improvement

Urnderground wall construction method

support laver
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(1219)Soil stabilization treatment

(I219)Soi |l stabilization treatment

Soil stabilization treatment

"|‘ﬂ

Underground dam wall

impermeable ground
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(1220)geotextile-Embankment drainage reinforcement

(1220) geotexti le-Embankment drainage reinforcement

Embankment drainage reinforcement

Fiber materials for soil stabilization

---------------------------

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaa

sliding surface
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(I1221)geotextile-Separation of different materials

(1221) geotextile-Separation of different materials

geotexti|e

Fiber materials for =oil stabilization

? o e i surface

roadbed
NG i S = barrier laver

roadbed
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(I1222)geotextile- Reinforcement of ground, roadbed, etc.

(1222)geotextile— Reinforcement of ground, roadbed, etc.

embankment

|zectextile|
Reinforcement of ground, roadbed, etc.

Savings In embankment materials
soft ground

F340




(1223)geotextile- Preventing suction of earth and sand

(1223) geotextile- Preventing suction of earth and sand

geotexti|le

Fiber materials for soil stabilization

Preventing suction of earth and sand

F341




(1224)Geotextile

(1224 1Geotextile

Geotextile
Purpose:lses

I Separation of lavers of soil
separation of soil, gravel, and crushed stone. separation of ground and embankment,
prevention of mud pumping
& Reinforcement of soil structures
Tensile reinforcement material for embankments and retaining walls,
strip for Terre Armee tvpe embankment
@ Reinforcement of ground
ot rengthening of soft ground, reinforcement of structure support zround

gem‘\exti le

geon textile T R RN TRNSE =
e \
1220 3
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(1225)Geotextile

(1225) Geotextile

Geotextile

Purpose: Uses
Drainage of soil structures and ground

Horizontal drainage during embankment,
drainage blanket. culvert drainage

@
and embankment.

& Drainage behind structures
Drainage material behind structures such as retaining walls.

and NATM backfill

® Vertical drains .
Yertical drainage for soft ground materials

et

googadtatoucs rucanonoooYaDD 5

drainage at the boundary surface of cut soil

seotextile
1222

oculvert boxes. bridge abutments.
geotextile
g
1221
=L L
s geotexti|e
T T T, l.:.?,
1223
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(1226)Geotextile

(1226 1Geotextile

Geotextile
Purpose: Uses

7} Preventing suction
Z)Suction prevention materials for rivers, lakes, coastal revetments, and embankments

® Erosion control
# Erosion control materials for embankments and cut slopes
3 Anti—clogeing filters
@ Side gutters, open channels. and perimeter covering materials

geotextile
PEOEERET (8 .ovvinnrmrminmm T TN T T T T T

1220 1221

5]

e

scaterbile geotextile
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(1227)Geotextile

(1227) Geotextile

Geotextile

Purpose: lses

i Structures
Gonstruction materials for shovels, steep embankments, embankments. reinforced roadbeds.
reinforced ground. etc

i Dewatering
Dewatering materials for muddy soil. sludge, etc. treatment ponds (tanks)

@ Preventing river pollution
Silt fences

geotexti|le

geOte}{t l | e P P L i /'}Jv T
[220 o
geotextile o geotextile

-------------
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(1228)Geotextile
(1228) Geotextile
Geotextile
Purpose: Uses
Formwork
Slope protection works, bag-shaped forms for lattice work, etc.
Deaeration
Gas release materials for reservoirs, balancing ponds, and reservoirs
gentextile
wr ////,}’S/ i ey
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(1229) Sedimentation Tank

(1229) Sedimentation Tank

Sedimentation Tank
T Water channel
ZiGoncrete block
@ Reinforced bar D13
@ Concrete bottom
® Foundation stone
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Sedimentation Tank




(1230)Soil structure

(1230)Soil structure

Soil column structure

How to enter the earth fissure




(1231)Soil structure

(I231) Soil structure2

How to enter the earth fissure

fingular structure

13740




(1232)Soil structure
L L2833 So | Strictiyrs 8

How to enter the earth fissure

Platy structure
i



(1233)Soil structure

(:j1233) Binding of soil particles 1
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(1234)Soil structure
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Aggregate Structure




(1235)Soil structure




(1236)Soil structure
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(1237) Soil Horizon; soil layer

(1237) Sojil Horizon
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(1238)Soil water

Glassification of soil water
Forces held in soil
&N H ; 1
1) Hygroscopic water

Hyvgroscopic water is water that is strongly adsorbed to the surface of soil particles
@& Bound water

Bound water refers to water that is bound to a substance or is in a hydrated state
@ Gapillary water

Gapillary water is water that is held in the soil’s tiny pores by capillary force
@ Gravitational water

Gravity water is water that moves through the soil due to the action of gravity

It affects the soil moisture state and plant growth




(1239)Soil water

(1239) Soil water

Classification of soil water

Difficulty of water movement

BFree water
Free water is water whose molecules can move freely, and is not bound to water molecules
or water itself

®Non-free water
Non—-free water is bound water (water bound to food components) unlike free water
(water that can move and move normally)




(1240)Soil water

(1240)Soil water

Classification of soil water
State of water presence
7)Suspended water

Suspended water
@Crystal water
Crystal water refers to water molecules contained

with host molecules or ions
@ Swelling water

Swelling is a phenomenon

is a type of soil water that remains as a thin film between soil particles

incrystals without forming covalent bonds

in which a solid polymer absorbs a solvent and increases in volume




(I1241)Mass curve

(1241)Mass curve
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(1242) Soil improvement

(1242) Soil improvement
“oil laver and tillage cross section of the field
Hormal tillage
DTopsoil
@Tillage paniPlow pan)
@ iubsoil
P Normal tillage
S Subsoil
soil improvement
saoil improvement is the process af enhancing =zoil quality and product ivity

"Normal cultivation” refers to the process of cultivating the surface laver of the planting base,
usually about 20 cm deep, to inprove soil aggregates, air permeability, and water permeahility,

and to expand the effective sail laver.




(1243) Soil improvement

(1243) Soil improvement

So0il layer and tillage cross section of the field
(Deep tillage)
T Topsoi |
ZPlow soil
@ Subsoi | (Deep tillage)

3 -"zzzz-".f.l'zzz/z'-"f.l'z,,_,,z.fz
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* E I ]
ERF) P Fae e S l, @
Soil improvement
S0il improvement is the process of enhancing soil quality and productivity

Deep plowing is a special ized agricultural technigue where soil
is cultivated to a depth greater than 50 cm




(1244) Soil improvement

(1244) Soil improvement

Soil layer and tillage cross section of the field
(Subsoil cultivation)
@ Topsoi |
@ Subsoil
@ Thicken plow soil layer
@ Subsoi |

S Fractured part of the tillage pan ///

(Subsoil cultivation)

@

Soil improvement
Soil improvement is the process of enhancing soil guality and productivity
Subsoiling is a soil|l improvement process that destroys the impermeable subsoil layer

and improves permeability and breathability




(1245) Soil improvement

(1245) Soil improvement

Soil layer and tillage cross section of the field

(Deep soil erushing)

(Deep soil crushing)
@ Surface after construction
@Topsoi | @
i3 Fractured layer

@) Traces of chisel passage

6 Suriace: belome vuns romtiun /////////
1130

Soil improvement
Soil improvement is the process of enhancing soil guality and productivity

Deep soil breaking is the process of breaking up the hard layer (plow layer) of field soil
that has poor drainage and adversely affects root growth.




(I1246)Earth retaining work

(I1246) Earth retaining work

Earth retaining work

Main pile horizontal sheet pile work

pe= W =~ o= s

e e ——— e —

i “horizontal sheet pile

H-type steel 2i2;;;i;éiEEE;EEZQQi;;j%;;nggggi; Steel pipe sheet pile method

» Steel| sheet pile method

* GColumn pile method

» GContinuous underground wall construction method

A retaining wall is a temporary structure that prevents the collapse of the ground and the outflow
of groundwater when excavating the ground.
F342




(1247)Tractor excavator(attachment)

(1247) Tractor excavator (attachment)

Tractor excavator attachment
|pading bucket

oy
|
Ol P e aaaa
LRI e
A o o T et et ot i
™, L, o o
Grawler type tractor excavator tractor excavator
E201 E202
@& Multi-purpose bucket: For general work: dossing. ®Skeleton bucket: Gan excavate |large rocks

topsoil stripping. land leveling from |loose earth and sand M413




(1248)Tractor excavator(attachment)

(1248) Tractor excavator (attachment)

Tractor excavator attachment

|oading bucket

o I
& ;
o T,
R o e (OF~40)
Crawler type tractor excavator tractor excavator
E251 E292

[] N426

@ fork: Fork for handling wood ®Dump bucket on both sides: Rib bucket




(1249)Tractor excavator(attachment)

(1249) Tractor excavator (attachment)

Tractor excavator attachment

loading bucket

{CD"{@;5
707 70 00777

Crawler type tractor excavator tractor excavator
E292

E291

@Top clamp: Attached to log fork ramp fork:
@Llog fork: Fork for handling logs Push the load in from the top and secure it. p427




(1250)Transition

(1250)Transition

Transition

Attachment part that connects two water channels

» Gradual change in shape and dimensions
* Less water head loss

 Flow water safely and smoothly

A change or transition in the

2

structure or function of a waterway

R576




(1251)Agricultural trailer

(I1251)Agricultural trailer

Agricultural trailer
T An agricultural trailer is a vehicle that generally does not have an engine and
is connected to a tractor to pull it.
@ It is used to transport agricultural products, agricultural eguipment, and farm tools.

Agricultural trailer




(1252)Trencher

(1252) Trencher

Trencher
Excavation of culverts in rice fields

For burying water pipes
Excavation of deep open channels for installation of culverts

S

& trencher is a piece of construction eguipment used to dig trenches, especially for laying pipes
or electrical cables, for installing drainage, or in preparation for trench

M132




(1253)Inland water level and outer water level

(I253) inside water level

inside water level
Drainage canals within the district

Deciding on natural drainage or mechanical drainage

Drainage canals within the district 2 @Target area

@ lInner water ]E?g:;;%;;. i ; ﬁﬁi

DRiver/Drainage Canal E;ﬁ B

@outside water level G)drainage canal R577

The inland water level refers to the water surface height on the inland side of the levee, i.e.,
the opposite side of the riverbed.




(1254)Dip slope

(1254)Dip slope

Dip slope
A dip slope is a topographic or geomorphic surface whieh slopes in the same direction,
and often by the same angle, as the true dip or apparent dip of the underlying skjata.

A backwash is a slope where the inclination of the slope and the inclination of the strata are
in the opposite direction.




(1255)Seedling bed(Rice nursery)

(1255)Seedling bed(Rice nursery)

Seedling bed(Rice nursery)
(1 Covering material

Burnt rice husks

Covering soil

Rice seeds

® W MO

s

i i3 i WY
Voo oo oo 0o gdbo ooy

Insulated seedling bed

Seedling bed(Rice nursery)

A rice seedbed is a bed for growing rice seeds using irrigation.




(I1256)Nappe

Nappe

(1256) Nappe

water vein —-water overflows a weir

@ A complete nap

weir

7¢8

Gomplete overflow nap

is when the water that has passed over the dam falls freely

without flowing along the wall

2

18




(1257)Nappe

(I257)Nappe

Nappe
water vein -water overfTlows a weir

ik

4
ERESEESS

weir

A
Incomplete overflow nap
@2 Adhesion nap is a state in which the water vein flows while adhering to the wall.

3 An incomplete nap is a state between a complete nap and an attached nap.
R579




(1258) Trench Excavation

(1258) Trench Excavation

Trench Excavation
Trench Excavation is the work of digging a long. narrow trench in the soil to fit the walls
of a building in order to build foundations. walls. basements. etc

| Water drainage

Water stake

Pot trench

Walking board

Water line
Trench Excavation

Ruler |

E
[l ]
Pit Excavation ; Afpuiz

o & @ o 3 0 o

Gy ==




(1259) Agricultural Promotion Areas

(1259) Agricultural Promotion Areas
Agricultural Promotion Areas
M Urbanized Areas
@lUse Zones
@ Mountainous Areas

@ Agricultural Promotion Areas
B Settlements
@Agricultural Promotion Areas
I?I
P b
D2
Agricultural Promotion Areas

........
_______________
........

.......

Agricultural Promotion Areas

Schematic Diagram of Agricultural Promotion Areas. Settlements. and Agricultural Promotion Areas




(1260) Land reclamation (compound land reclamation)

(I1260) Land reclamation (compound |and reclamation)

Land reclamation (compound land reclamation)

M@ 3 Construction seguence

Freshwater lake
A waterway that collects and removes inflowing water

from the river basin outside the bank to lead the water out of the area,

ety gty dpa
SIS




(1261) Farm roads

(1261) Farm roads

i farm road is a road that is maintained for agricultural use in specific areas where agriculture
is promaoted, such as far shipping agricultural products from farms

and transparting agricultural machinery and fertilizer tao farms.
I Farm roads

@ Main farm roads @
@& Farm roads within farm fields T —
G} —_—

@ MWain farm roads

& Branch farm roads @
E Cultivation roads » s =15
3 = ®

rrrrrrrr

= = 1136

Lavout of Waterway/farm road(Passahle ditch)




(1262) Farm road landing and takeoff site(Rural air port using farm road)

(1262) Farm road landing and takeoff site

Farm road landing and takeoff site(Rural air port using farm road)
A type of airport built by widening a farm road as part of the Ministry of Agriculture, Forestry
and Fisheries’ Farm Road Landing and Takeoff Site Improvement Project.
@MRailway crossing and other safety facilities
@Road sign
@ Detour
@Approx imately 800m
®Farm road

®Windsock | @
@Administrative office
@Heliport pemebessomae s s loses
GApron ET :r;::‘:"— ,,,,,,,,,,,,,,,,,,,,,,,,,, e
e e
@ eln

zzzzzzzz

Farm road landing and takeoff site(Rural air port using farm road)




(1263) Water balance

(1263]) Water balance

Water bhalance
I Surface water runoff D2
& Groundwater runoff G3 B l
& Land surface ip e I

& =Y
& AM Soil moisture change W"""_W
& Pe Effective porosity @ = @
o

Tt ¢ e

& Imperneable laver

& Evapotranspiration
@ AWE Change in surface water storaze

(@ D1 Surface water inflow Aé;/
{I* Groundwater level hefare chanze
@ Groundwater level after change ®
@ AH Groundwater level change o
@ Gl: Groundwater inflow Wataicaamse
@ Area boundary
P= (D2-D1) +E+ (G2 —G1) + AS
A5=Pe AH+ AN+ Als
(I Water balance is the balance between the amount of water inflow and outflow per unit time
in a certain area or system.
& Specifically, we calculate the change in water storage by taking into account precipitation,
evaporat ion., transeiration. eround infiltration, river flow, etc.

'@'-GC—— - @




(1264)Slope crib work

(1264) slope crib work

slope crib work

Filling material for slope crib work (earth and sand)

Earth and sand filling work
+Seed spreader

+ Vegetation base material spraying work
+Fill earth and sand into the frame

earth and sand

S s SRV .__.'- \--\.-.\H‘ \l ]\ \\{ h 4
T T A s
oy "-‘f“'r"é"‘ ok
il il Ty
S A e
4’;"' o

2y,
L
ey (Ao ,
sy D OV g
il
R iy
Py
sy 7
., ":’

AV,

slope crib work




(1265)Slope crib work

(1265)slope crib work

slope orib work
Filling material for sandbag construction {(vegetation sandbag construction)

~

sandhﬁg- L

frame

4-'
%ﬂ

e
e T e )
sf'*rf""‘f?.a

I rib work
slope crib wo REg1




(1266)Slope crib work

(1266) slope crib work

slope crib work
Filling material for slope crib work (replacement soil seed spraying work)
Spray soil mixed with seeds, fertilizer. etc. into the frame to a depth of about 1 to 3 cm

s
7‘
_i
7—

N,

frame
crib work

g
¥,

slope crib work
R582




(1267)Slope crib work

slope crib work

(1267)slope crib work

Filling material for slope erib work (stone masonry work)
A method of filling the frame with cobble stone. eteo

<> cobble stone _

frame

slope orib work

)

e

i

R583




(1268)Slope crib work

(1268) slope crib work

slope orib work
Filling material (concrete) for slope orib work
Place cast—in-place concrete within the frame

GgoncretTe Or mortTar

slope crib work

iedrainage

R584




(1269) Hyetograph

(I1269) Hyetograph

Hyetograph
A hyetograph is a graph showing the change in rainfall amount over fime,
and is used in meteorology, hydrology, etc.

— 10

A

é" ]

= § 74

+ "] VI V] @Rainfall amount P=81)0mm
£ 6 % A

o

< Ze7I%

4

q’:—E?—

= 2 i

o

: 1 h #

[ 12 18 0 6 12
@ Time (hr)

Hyetograph




(1270) Piping type(pipeline system)

(1270) Piping type(pipeline system)

Piping type(pipeline system)
{a) Dendritic piping method
Pump: P
Valve g

o |
[ B

é

i

{a) Dendritic piping method




(1271) Piping type(pipeline system)

(I271) Piping type(pipeline system)

Piping type(pipeline system)

Pump:P
Valve
e X
) e ‘ig el
X X %
e Pl eg] o -t $ =l
et 588 I=NC I
L] % SAF Eac] ﬁ
ST Ty X

(b) Pipe network piping method




(I272)Drainage channel

(1272)Drainage channel

AR
; ; Ak Vi ]
Irrigation channel Y

Main drainage channel VY]

Sub Main drainage channel

Lateral canal

Orainage channel 1388




(1273) Pipeline

(I1273) Pipeline 1

Free water surface

Regulating reservoir

N

Free water surface

Ventilation facility

N

O

o Overflow stands

N $7-ﬁf/f Free water surface
o - Hydrant
\_\H al

Hydrant
i,

Opening in the pipeline
Open type

&\Q\

T

A system of continuous joined pipes installed to transport fluids

1385




(1274) Pipeline

(1274) Pipeline 2

Free water surface

Regulating Reservoir Hydrant

/

HI{j

Ventilation faci

Water regulating valve
Pipeline
No Free water surface
Effective use of water head

Glosed type

A system of continuous joined pipes installed to transport fluids

1386




(

1275) Pipeline

Regulating reservoir

(1275)

&

R “

Pipeline

\& v Ventilation facility

Pipeline 3

Float valve stands

v

' Hydrant

'

I IQ

Hydrant
=Y

Intermediate

Semi—-closed type

&

"-\—\_\_\_\_\_\_&l

A system of continuous joined pipes installed to transport fluids 1387




(I276)hydrograph

(I1276) hydrograph

hydrograph
Curve diagram showing water level and discharge over time

water level or discharge
discharge changes over fime

ing part top

_‘
oA

discharge

" fime
hydrograph
A hydrograph is a diagram that shows the changes in flow rate or water level, with time
on the horizontal axis and flow rate or water level on the vertical axis

It is also called a discharge diagram.

R585




(1277) Crushing and Compacting Method

(I277) Crushing and Compacting Method

Crushing and Compacting Method

ZRidge
__________ T‘Tmnsol%
o
40cm @) Crushing and Compacting Section b
i
The crushing and compacting method is a method in which the ground soil is plowed and crushed,

and then compacted. In particular, when the bearing capacity of the




(1278) Butterfly valve

(1278) Butterfly valve

Butterfly valve

[ |:| |:| ]
ﬂ @ (losed
I Open
[ \‘!f ]
== ==
Butterfly valve
The disk-shaped disc is held in place by a stem. and is opened and closed by rotating it 90 degrees

The butterfly valve has a thin, disk-shaped valve body that rotates when the handle is turned.
gcantrolling the amount of material Tlowing through




(1279)levee widening-Cross-sectional expansion of the existing levee (filling)

(1279) levee widening-Cross-sectional expansion of the existing levee (filling)

levee widening

Y v Y ¥
S 77 S T 7
front under both sides attached Faise

* Walling embankment to existing embankment

*Walling embankment
\\\h *For rolling compaction, make the lawver thin
Wl =N

and compact it sufficiently.
/}k
S s
txﬁﬁhhﬁ

* Btep cutting - adheszion

= Zoft ground - whole embankment - Settlement E437




(1280)surface runoff

(1280) surface runoff

surface runoff
Runoff components (surface runoff, subsurface runoff, groundwater runoff)
Rainwater that reaches the ground surface flows down the ground surface
Components that enter the river channel and flow out

M surface runoff
@ subsurface runoff
@ groundwater runoff

[l Effective rainfall

discharge

time

R587




(1281)Disk harrow

(1281)Disk harrow

Disk harrow
M A disk harrow is an agricultural tool that uses multiple disks arranged side
by side and rotated to break up the soil and level the land
@ 1t is mainly used for plowing. plowing in green manure.
and preparing the soil before sowing seeds

N\ S

Disk harrow




(1282)Flume

Flume

% L

——

(1282) Flume

1l <:]

5
&

%

% &

& & %%

,3 Water collection pipe

Flume

@ Gravel Tilter




(1283)Hay baler

(I1283)Hay baler

Hay baler
A machine that compresses and packs dried grass, etc.., and usually works while moving.

<

Hay baler




(I1284)Heaving

(1284) heaving

Heaving destruction
(Countermeasure: Enouzh penetration)

Embankment

/

Zoft ground Imitial zround surface

DReduce the overload load

EDeepen the roots @;Scrft clay

0o not excavate the entire area but partiallw.
Bzround swelling o~

Hrrrove the zround

D Eliding failure eaving

countermeazure

7 e

///W/// . 2 _%heet pile
7, %
e |

\/Elay soi |

@ Surrounding sediment

E493




(I1285)Rice paddy vinyl sheet

(I285)Rice paddy vinyl sheet

paddy vinyl sheet
Plastic sheet

-
o
fai]

Plastic sheet

| Water gate

Drainage ditch

Water drainage culvert

@ O & W~ o

Through holes in the plastic sheet to reach the drainage ditch

A

Plastic rice paddies are paddies that are made by laying plastic sheets about 50 cm underground
on sand dunes and other areas that have no water retention. allowing water to accumulate

1393




(I286)Radial gate (hinge type gate)

(I1286)Radial gate (hinge

Radial sate (hinge type gate)

1) Opening and closing mechanism (wire drum type)
(2 Gate body )

@ Anchor girder 7

@ Trunnion

®) Bottom door stop

V

TT T T T IS
)

Radial gates are gates installed on spillways of dams,

by rotating the arc-shaped gate body

Radial gate (hinge type gate)

type gate)

etec., and are opened and

around an axis.

closed




(I1287)High pressure radial gate (hinge type gate)

High pressure radial gate (hinge type gate)

Opening and closing mechanism (hydraul ic cylinder type)
Operating equipment /]

Vi %

3

@ Upper door stop D)

{5 Bottom door stop 2

® Ancholr girder 7 V7
@ Trunnion

@ Gate body

W

{ E
R '
& ;%

High pressure radial gate (hinge type gate)

High-pressure radial gates are gates that are installed in places whe
such as dam spillways and river intakes.




(1288)hinge type gate

hinge type gate
Tipping gate

(1288) hinge type gate

door body

||‘<]

\~:, side door stop

. opening/closing machine
hydraulic eyl inder type

bottom door stop --

hinge type gate
Tipping gate




(1289)miter gate

(1289)miter gate

miter gate

hinge type gate

miter hinge

door body

bottom door stop

et camama DL 07

R589

hinge type gate




(1290)fill-type dam

(I1290)fill-type dam

fill-type dam
soil, gravel, rock
Embankment materials
earth dam
rockfill dam

W77/ 147

______

zone type

spillway installed on the ground

R590




(1291)fill-type dam

(I1291)fill-type dam

fill-type dam
soil, gravel, rock
Embankment materials
earth dam
rockfill dam

e L VA i = ]

Uniform type

spillway installed on the ground

R591




(1292)fill-type dam

(1292)fill-type dam

fill-type dam

soil., gravel. rock

Embankment materials

garth dam

rockfill dam
1 : i & i 5
" 3 s =] L] a, g -
B R ] qw:qu"? T i j!-m amg 99%afa gq v
e%9 "':“ﬂi‘;‘:q .:-q .‘zdﬂu'f‘:: q:qv‘:ﬁ‘ qi“'&‘:f a%a

spillway installed on the ground Surface impermeable wall type

R592




(1293)fill-type dam

(1293)fill-type dam

fill-type dam
soil, gravel, rock
Embankment materials
earth dam
rockfill dam

,%/ .

artificial material core

spillway installed on the ground Core type

R593




(1294)Granite weathering

(1294) Granite weathering

Granite weathering

| Humus and strongly weathered areas

I Weakly weathered areas

3 Weathered areas

4 Fresh bedrock

Granite weather ing schematic diagram




(1295)Forage harvester

(1295 )Forage harwvester

Farage harvester
Foraze hlawer

T F T & Farage hloner

T

Farage harvester

# forage harvester iz a farm machine used to cut, pick up, and collect grass and forage crops,

chop them, and load them into a forage wazon, etc.




(1296)Composite waterway (compound canal)

(1296) Composite waterway (compound canal)

Gomposite waterway (compound canal)
DRiver
& Intake
@ Headwor ks
@ Branch(Lateral canal )

& Check gate
EMain line

=3

=

(r3
@
L__ﬂ

S

@& Open channel

@Spil lway r ) l

@ Tunnel

@Culvert

@Closed pipeline
@Branch(lLateral canal )

&
(ﬁ

:@. ﬁ
Gomposite waterway (compound canal)

A composite waterway is a waterway with multiple functions
It combines the functions of agricultural water. drainage. and rivers.
Multiple waterways function in conjunction with each other




(1297) Plastic greenhouse

(1297) Plastic greenhouse

Plastic greenhouse

Plastic greenhouse

A plastic greenhouse is an agricultural facility that is covered with plastic material.
Also called vinyl greenhouses, they are mainly used for growing crops.
The structure can be made of pipes (pipe greenhouses) or steel frames.




(1298)Plow

Plow
Tillage

(DHitch
@Beam
SMain plow
@Sub-plow

(I298) Plowing

Reversing Throwing Crushing

A plow 15 an agricultural tool used to till the soil, and is attached to a tractor.

1389




(1299)Tractor excavator(attachment)

(1299) Tractor excavator (attachment)

Tractor excavator attachment

loading bucket

B e T A
o AR
AP AN

a1 i:—-_?--n—_n?

N o

=

\ 5

Crawler type tractor excavator tractor excavator

E292
E291

@Top clamp: Attached to log fork ramp fork:

@Log fork: Fork for handling logs Push the load in from the top and secure

e

M427




(I300)ripper

(I300) ripper

ripper

medium hard rock

excavation

attachment

operator

hydraulic ripper

Dead weighE{and pul ling power

ripper

continuous drilling

// / /

E304

M410
E349




(I301)Diversion works

(I301)Diversion works

Closed type diversion works
TMain line

@Water control valve

3)Flow meter @\
@Diversion valve ! : @
®Diversion 5 ] 7 .
 E— T 1SS | SR ————— T E— e B
[] Y
1 @ @
i
rzﬁ 2
: Closed type diversion works

A water diversion structure is a structure that distributes water
from one waterway equally among multiple waterways. 1400




(I302)Diversion works

(I1302)Diversion works

Fixed-proportion water diversion works (back split water diversion works)

MBack split wall
S B B B B O AR O LR R R L L O LR A Ol A A A A A R R R R

@2 Energy line

3 Water surface

@Water channe! bottom

Cross section
(back split water diversiaon works)

®

Fixed-proportion water diversion works

1401




(I303)Diversion works

(1303)Diversion works

Operated diversion works
Double orifice diversion works

@ First gate (quantity gate) _
@ Second gate (water level adjustment gate) ) 2
o L |
@ Main waterway
@ Flow direction
® Flow direction
o | i
® Branch line =L 7
3 2
;‘ﬁr{‘i“.‘ E} " ¥ . 1 .-E::I

t/f///

Operated diversion works
Double orifice diversion works

1402




(I304)Diversion works

(I1304)Diversion works

Stand-type water distribution works
TMain line
@ Water control valve
3)Water tank
@Fooded desk valve
B Farm pond

!
O

@)

1]

N
IR
g

N
\
\

v Lol 78/

Float valve stand
Stand-type water distribution works 1403




(I305)Farm Road

(1305)Farm Road

Farm Road
Farm fields farm roads

Farm road layout on flat land
@ Main farm road [TIIIIIIT1J {§§§§¢??
@ Main farm road ——— o

Branch farm road

|
|

i)

|

TN [ RTRRIR O DURARRTURURARENRIL RVRUERTR DORLARROR DOORRNI) HATRRRARR)

____::::::::zzﬁzzzzzﬁﬁg?ﬂmhﬂ\

Farm road layout on flat land
Intra—fTield farm roads are roads built within farmland such as fields and orchards that are useful

for agricultural work and transporting agricultural products.




(1306)Farm Road

Farm Road

In-field farm road
TDrainage channel
@MWain farm road
@ Contour line
@Drainage channel
B Branch farm road
®Drainage channel
DFurniture road
®Cultivation road
@ Main farm road
@In principle, within 200m

(1306)Farm Road

Layout of farm roads on sloping land

—tih—

i




(1307) Pavement

Asphalt pavement

GO OO

) Simple pavement

Surface
Subgrade

Pavement
Road body (approx

im)

(1307) Pavement

%

3

(0

@

()

(a) Simple pavement




(1308) Pavement

Asphalt pavement

(b) General pavement
Surface
Upper roadbed
3@ Lower roadbed
Pavement
Roadbed (approx. 1m)

0

©) @

(1308) Pavement

/égZ? @
@ @

(b) General pavement




(1309) Pavement

(1309) Pavement

Asphalt pavement
(¢) Pavement with wear |ayer

Wear layer (not included in pavement thickness)
Surface |ayer

Base layer -

Upper roadbed

Pavement

Lower roadbed \\\\ \\\\

S NCTNG NSEON

Subgrade (approx. 1m)

T
@
Q) _
{ ﬁ)‘.
@
@
(c) Pavement with wear layer




(1I310) Pavement

(I1310) Pavement

Asphalt pavement

~—
=1
.,

@ & @ O & R

) Pavement with barrier layer

Surface layer
Base |ayer
Upper roadbed 3
Lower roadbed %/ ///// @
Pavement
Barrier layer approx. 15-30 om \\\\\ 2 &)
GBR = 2-3 e
Subgrade (approx. 1 m) i

@

®

) ®

{d) Pavement with barrier layer




(1I311) Pavement

(1311) Pavement

Asphalt pavement
{e) Pavement with frozen soil suppression layer

M Surface layer
@ Base layer
@ Upper roadbed
@ Lower roadbed
® Pavement ///// /\E -
& Frozen soil suppression layer \\\\\ @
@ Subgrade subjected to freezing and thawing ®
@& Subgrade (approx. 1m) @

@

® 1§

@ ®

{e) Pavement with frozen soil|l suppression layer




(1312) Pavement

(I1312) Pavement

Asphalt pavement
(f) Pavement with replacement or stabilization layer

T Surface layer
Base |ayer

Rrieghe e

(=)

) Pavement
Replacement or stabilization layer kﬁﬁh%§%%;;igiiiii?iiii;i;i;iﬁ\\ @
7 CBR < 2 (soft roadbed) )
@
Subgrade (approx. 1m) o
@

i
=
=4

@

(f) Pavement with replacement or stabilization laver




(1I313) Pavement

Goncrete pavement
{a) Simple pavement
) Goncrete slab

@ Roadbed

)
3 Pavement
i
4

| Subgrade

(I1313) Pavement

=

)

)

(a) Simple pavement

™




(1I314) Pavement

(I314) Pavement

Concrete pavement
(b) General pavement
Concrete slab
Upper roadbed
Lower roadbed
) Pavement
Subgrade

O @& & Ry =

=

®

)

@

(b) General pavement

©




(I315) Pavement

Concrete pavement

(c)

)

.:z‘,
3
{ E
E.

Pavement with barrier layer
Concrete slab
Upper roadbed
Lower roadbed
Pavement

Barrier |ayer
CBR 2-3

(I315) Pavement

Subgrade (approx. 1m)

=

&)

G

@

(c) Pavement with barrier layer




(1316) Diversion channel(detour ditch )

(1316) Diversion channel (detour ditch)

Diversion channel (detour ditch)

@ Irrigation channel
@) Diversion channel (detour ditch)
Pyt
@ Paddy field /‘Z’
@) Reservoir type ) e e |
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B Overflow weir \\\\k T vy e =
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Diversion channel (detour ditch)

A device to raise the temperature of the water put into the paddy field

1405




(1317) Mulching

Mulching

(I317) Mulching

(TCovering the base of plants and the ground with straw or plastic sheets.
2)Keeps the soil moist and warm, suppresses weeds, and prevents pests and diseases.

%ffi:j:[;;:g;:lﬁ%@ plastic sheets.

2

Mulching




(1318) Butt

(I318) Butt

Butt

@ Butt

@ Farm fields

3 Work

@ Turning

® Butt ; i
b Y
IL : :
- 3
e

B R

Butt

In agriculture. the space required for agricultural machinery to turn and change direction




(1I319)Water-route

(1319)Water-route

-

Water-route
Lagoon
rtificial Water-route

W &

Water-route

A deep area in a river or sea that serves as a waterway for ships to pass through.
or a part where water is concentrated due to currents or tides




(1320) Water management

(1320) Water management

Water mana gement

Oy B (o

Watering., plowing

Rice planting (young seedlings planted/sowed seed|ings — drainage)
Rooting period (deep water: protect young seedlings. suppress evaporation., absorb water)
Tillering period (shallow water: promote tilling. when using herbicide/top dressing — drainage)
Maximum tillering period (drainage/mid-drying for 1 week: suppress ineffective tillers.

supply oxygen to the ground)
Heading period (deep water: requires a lot of water. promotes infiltration)

Ripening period (shal low water: reduces evapotranspiration. intermittent irrigation:

supplies oxygen)

Harvest period (drainage about 30 days after ears are uniform)

=)
&

(a

()
i
(=

Water depth Water depth

03

Water management




(1321) Water inlet and outlet

(I321) Paddy sluice-Paddy field Drainage

T Water channel
@) Drainage channel
3 Water inlet Intake of irrigation water i
@ Water outlet Drainage from paddy field R
B Paddy field i i
® Rid 2 A
- = ) EI EAET' EI
@ Rice field crossing ﬁ,'&f
@® Large paddy field i?,wu
) )
et @
@p”u
W 0¥

. —_—
¥

.fgj.

Water inlet and outlet
The water inlet is the place where water is drawn in,

and the water outlet is the place where water is drained.
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(1322) Open channel

(I1322) Open Ditch

Open Channel

A waterway opened on the ground surface,
a structure primarily intended for drainage




(1323)Sheet erosion(Planar erosion)

(1323)Sheet Erosion

Sheet erosion
Surface runoff water God B less You !

Topsoil — runoff

7

S
WA %f/f/
\\\
ﬁf’”ﬁfﬁfﬁf{f ﬁf/f/fzf/f

Sheet erosion(Planar erosion) is a form of soil erosion in which the soil surface
is washed away almost uniformly by raindrops or running water. F404




(1324) Mower (Frail type)

Mowe r

{(Frail type)

(1324) Mower (Frail type)

T A mower (Frail type) is a type of rotary mower
@ A type that cuts grass with a blade (frail) that is freely attached to a rotating shaft

S

A, // ////////

Mower (Frail type)




(1325) Mower (Side rake)

(1325) Mower (side rake)

Mower (side rake)

i

f grass harvester that collects drv grass that has been cut and scattered on the ground.




(1326) Capillary water

(1326) Capillary water

Gapillary water

1) Large capillary force (large curvature)
@ Small capillary force (small curvature)
@ Soil particles

@ Water

Gapillary water

Gapillary water is water that is held in the tiny pores of soil by capillary force




(1327) Capillary condensation

(1327) Capillary condensation

Gapillary condensatiaon

Small curvature (evaporation)

Large curvature (capillary condensation)
Soil particles

Water

) Water vapor movement

oy & @ B3 &

&

r3

) : ; >y

Gapillary condensation

The phenomenon in which gases such as water vapor condense and |iguefy in a material
with tiny pores (capillaries)




(1328) Molded drain

(1328) Molded drain

Molded drain
@ Water vent

40-60cm

S AQVZE?ZV Z ﬁu 7

Mole drain (3




(1329)Detention basin (Retarding basin)

(I329)Detention basin (Retarding basin)

In the case of rivers

River
N\
o ‘————\_______:b

(I) Detention basin (Retarding basin)

A facility or piece of land that temporarily stores river water
during floods to reduce flood damage downstream.
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(1330)Effective water storage amount

(I330)Effective storage capacity

Effective water storage amount
Mfull water level
@Flood control capacity (B)

@Flood season limit water level
@F|lood season water usage capacity (A)

Bsand surface
®Water usage capacity during non-Tlood season

Effective storage capacity is the capacity that can actually use water in a dam.

The combined capacity for water use and flood control capacity. s




(1I331)Upwelling

(I331) Upwel ling

Upwelling
@ Drift
2 Upwelling
@ Tidal current — 7
Py .
@ Protrusion s . —=
T
P
Ll
i T e W Vol o o0 W BT e ]
7 T T
i A T T
7 P PR TR SEEE ARl
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A P A T
7 L I A
7 9 5 0 8 1 B I O 0
7 AR
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7 P rE T |
7 A A T O B i N e 3
- T I O |

@
@2 Wind, topography,

Phytoplankton proliferates,

Upwelling refers to the phenomenon
pcean currents,
to be carried to the surface,

_;; Ill'lllll"

in the ocean where deep water rises to the surface.
etc. cause nutrient-rich water from the deep ocean

creating good fishing grounds




(1332) Water arrival time

(1332) Water arrival time

Water arrival time
MF low rate after change
@Initial flow rate
@Flow rate change at upstream end
@F low rate change at downstream point

Flow rate

0 Time

Water arrival time
(Water arrival pattern)




(1333) Surface drainage (paddy fields)

(I333) Surface drainage (paddy fields)

Surface drainage (paddy fields)
T Waterway

@ Small diteh
@ Drainage channel ) a
2 2
— 5 T 3
S s e AARNRNNNRN R
Sial U deaivaee dizel) (Rice field slope method)

Surface drainage (paddy fields)




(I1334) Irrigation and drainage facilities

(1334) Irrigation Channel Drainage Facility

M Upstream of river
2)Reservoir

3)Dam

@Weir

E@[ntake

(6)Sand trap

TRiver

@Main irrigation channel
?TBranch drainage channel

W0Small irrigation channel
1WSmall drainage channel

1Z2Rice field
1 Branch irrigation channel
149Small i1rrigation channel

i9Main drainage channel
T“Animal barn
i0Silo
I House
i%ﬁurface drainage of fields
Conveyor channel
(21)Field
(22) Collecting channel
{EB;Sand dam

(24)Branch drainage channel

Layout of farmland and various facilities
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(1335) Spillway

(1335)Spi |l Iway

Dam spil Lway
i erd low Embankment

normal Flood Discharge-Safety

/‘) |

A spillway is a facility that releases excess water from a dam ot weir
5173




(1336) Waterway for drainage and irrigation

(1336) Waterway for drainage and irrigation

Waterway for drainage and irrigation
Paddy field surface
Weir

Waterway bottom

Drainage level

Waterway level

Drainage level
Wat — } 1 t 1) lf! Pl
aterway leve O il m IH&;
Fray)
fan \ £
2 Tz = 5/ A
v A N v - o

i

A waterway for drainage arid irrigation is a type of waterway that supplies water directly

from a pipeline to each plot through a water tap and also drains water at the same time.
1415
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(1337) Embankment

In the case of soft ground
(MEmbankment height

@2Planned height
3)Subsidence

@lLaying geotextiles

(1337) Embankment

In the case of soft ground

Embankment is the process of building up a pile in advance in consideration

of subsidence after completion.

of the possibility of




(1338) Embankment

(1338) Embankment

In the case of normal ground
(M) Embankment height
@Z)Planned height
@)Embankment

In the case of normal ground

Embankment is the process of building up a pile in advance in consideration of the possibility of

of subsidence after completion.




(1339)Sediment

(1339)Sed|ment(sed|ment load)

Movement type

PP EEE

Flowing sand River bed R596




(I340)Flow net

(I1340)Flow net

flow net

_____

e R R L R PR TR

............. = - - _ 2

E": 'wFﬂuiPDte”tial: equal points in the head of the water
s\ Egyipotential |ines

“sgepage |ine

gTﬁﬁthDE filter

e

o 7

flow(Streamline): Migration path of water particles
Impermeable layer

R597




(1341)Flow net

(I341)Flow net

A{j Eﬂ

i Flow net
Permeable layer

... Eauipotential line;

AT I

Impermeable layer
R598




(I342)Retaining wall

(1342)Retaining wall

Retaining wal l

.
]
.
.
fl
I
fl

=
b

e

I Earth retaining wall (skin)
@ Embankment
3 Reinforcement material (strips)

Reinforced soil retaining wall




(1343)Head-fall-drop

(1343)Head-fal I-drop

e

I

-H;é;g 7 EF;WWW'FleWW'Fflﬂ:H:
V/ /|||||||||||II|I|I

Upstream waterway|Attachment

Water cushion

‘ Downstream channe

|
Upstream waterway access channel Downstrea

Water cushion Downstream access channel Downstream channel
R5949




(I344)Fixed wheel gate(roller gate)

(1344)F ixed wheel gate(roller gate)

fixed wheel gate(roller gate)

opening/closing machine

~

doorstop
door hody

i

|

|
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|
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7

ring seal gate(roller gate)
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(I345)Diversion works

(I345)Diversion works

temporary drainage tunnel Half cofferdam Temporary drainage open ditch

Diversion works
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downstream cofferdam Diversion works-Half cofferdam e
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D288 D289 D290




(1346)Lining

(I346)Lining

Lining cannal

Lining itrarsition trdansition i oulvert box |
R i T ey i:‘b--ﬂ e m e
s iphon flume : flume
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Lower part Lower part EH|gher BRE | Lower part
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round flume
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(1347)Lysimeter

Lysimeter
@ Soil
@2 Drainage

A facility or device that measures the movement of moisture and nutrients

(1347)Lysimeter

Lysimeter

in soil.




(I348)Rotary

(I348)Rotary

Rotary
Rotary (side drive type)

S

Rotary (side drive type)




(1349)Rotation block

(I349)Rotation block

Rotation block
Block rotation is a method in agriculture where a field is divided intoe sections and crops

are rotated each year.
Divide the irrigation planning area into several areas and determine the order of irrigation
within each area.

R1

@Farm pond

Rotation block




